Docket No. UE-991409

Exhibit 507

Response of Public Counsel Witness Jim Lazar
To Data Request of Puget Sound Energy

7) With regard to the testimony of Jim Lazar at page 4, lines 13-20, provide all documents that
refer or relate to any public statements by you regarding the estimated life of coal plants
generally or the Centralia facilities specifically.

Response:
See exhibit 502
See Lazar testimony in Colstrip, Docket UE-990267

a.) A copy of Mr. Lazar’s t'estimény in Cause U-83-57 is attached; page 6 addresses the lifetime
of Colstrip.

b.) A copy of Mr. Lazar’s 1976 paper, entitled “Electricity for Washington State: The Relative
Costs of Power Production -- Nuclear, Coal, and Qil” is attached. Page 12 addresses the life of

plants.

c.) A copy of Mr. Lazar’s 1984 paper, entitled “Should Utility Conservation Efforts Continue
During a Surplus” is attached. Page 13 addresses the life of coal-fired power plants.

Due to Mr. Lazar’s 23-year career in examining energy facility costs, there may be additional

documents which are responsive to this request. If such are located prior to the hearing, they will
be supplied as a supplemental response to this request.
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I
OVERVIEW

Between 1977 and 1983, most major Northwest electric utilities undertook
programs to assist their consumers in installing and financing energy
conservation measures. The efforts were largely initiated due to a perception
that the region was facing probable electricity supply shortages, and
conservation was determined to be an available, cost-effective, environmentally
acceptable, and quickly obtainable resource.

As a result of greater than expected electrical price increases, lower than
anticipated economic expansion in the region, and numerous other factors, the
supply shortfall predicted by the regional utilities as recently as 1980 have
been transformed into a regional surplus. The 1980 utility forecast for the
region projected a shortfall of 3152 average MW for the operating year 1984-85
(1); in the 1984 utility forecast, this has transformed into a projected
surplus of 1286 Average MW. (2)

This shift is even further underscored by inclusion of the assumption in 1980
that the WPPSS nuclear plants would contribute 1313 average MW during the
1984-85 operating year. (3) The 1984 forecast reduces this expectation to only
570 average MW. (4) The overall shift including the resource reductions, totals
some 4816 average MW. Now, instead of promoting unconventional resources, the
region is seeking export markets for massive amounts of excess power.

As a result of the transformation of shortfall into surplus, many regional
policymakers have suggested that the conservation efforts initiated over the
past five years should be slowed down or aborted altogether. This paper seeks
to review some of the economic factors which should be considered if
conservation efforts are to be reduced in the near future and to explore some
of the underlying policy changes which have brought on the perceived surplus.
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I1
HOW DID THE DEFICIT TURN INTO A SURPLUS?

The entire discussion of the role of conservation during a surplus cannot
exclude a discussion of where the so-called surplus came froin. The region
geared for energy deficits for a decade -- developing conservation programs,
paying hundreds of millions of dollars in rate increases for thermal power
plants, approving the regional act, and adopting electrical energy curtailment
plans. Then, one morning in 1982, the utilities suddenly startad projecting
energy surplusses.

The startling turnaround in the regional load/resource balance was the result
of a combination of important factors. Some of these are economic, while others
are the result of changes in utility philosophy. Most had been predictable at
the time that the 1980 utility forecast was made; critics of utility
forecasting made their concerns known in many forums.(5)

Between 1980 and 1984, the nation and the region went through a very severe
recession. The reduction in industrial development, population grewth,
residential construction, and comnercial expansion all contributed to the
reduction in load growth during this period. Record high interest rates ware
considered responsible for the underperformanc. of the major regional
industries -- forest products, transportation equipment, and nonferrous metals.

In addition, electrical rates during this period soarad dramatically. In

1979, the Bonneville Power Administration was selling wholesale power to public
~utilities and aluminum companies for 4 mills/kwh; by January of 1984, this had
increased to 23 mills/kwh and 26 mills/kwh respectively, increases of 475% and
550% respectively. (6) AT the retail level, rates for public and private
utilities also soared; in the case of Puget Power, the largest electric utility
in Washington, average residential rates rose from less than 1.8 cents/kwh to
4.4 cents/kwh, an increase of 26 mills/kwh, or a larger absolute increase than
even the aluminum industries received. (7)

Most of the increase in power rates was predictable -- resulting from
expenditures as planned in the utility construction budgets. In fact, the
private utilities continually reduced their construction budgets during this
period, due to both the deferral of the Skagit and Pebble Springs projects, and
to the lower rate of distribution system expansion needed to serve the lower
than predicted customer growth.

Had construction on new nuclear plants gone forward as scheduled, rate
increases would have been even larger than we have experienced. Puget Power,
for example, anticipated having not only the Skagit and Pebble Springs plants
under construction, but planned eight additional nuclear plants as well. (8)
However, the utility forecasts of the period did not anticipate rate increases
of nearly the magnitude which has been observed, and consequently, these
forecasts underpredicted the level of price response.

One of the more significant changes, however, is a simple change in how the
load/resource balance is computed. In 1980, the “doom and gloom" predictions of
shortages offered by the utilities always looked at the difference between
total resources of the region, measuring hydro output under critical water
conditions, and the projected total load, including a “planning reserve." By
1984, two changes had occurred: the "energy reserves" included in the projected
load have been cut in half, and the "non-firm" or interruptible portion of the
regional load has been excluded from the projected load/resource balance.

-
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The impact of these two changes is fairly significant. In 1980, the projected

load for 1984-85 included 299 MW of energy reserves, and 1331 MW of

- interruptible load. (9) By 1984, the energy reserve had dropped to 142 MW, and
the interruptible load (no longer included in calculating the load/resource

balance) was down to 739 MW. (10)

Absent these two calculation changes, the PNUCC forecast would still be
predicting the region to be facing shortfalls. If the past projection of
interruptible load, plus the difference between the former and current reserve
requirements are added to the regional load for the 1984-85 operating year, the
surplus of 1286 MW quickly becomes a deficit of 202 MW. Even if the current
interruptible load is used, the surplus is reduced to 390 average MW, which is
to be considered near load/resource balance.

The changes in analytical technique are probably improvements over past
policies, given the reality that providing energy from new expensive resources
to serve interruptible load is far from cost-effective. On the other hand, if
that load can be served with low-cost energy sources, then it may be logical to
still treat this load as a portion of overall regional requirements. However,
the change from deficit to surplus must be looked at as being at least partly
semantics; if the arithmetic were still being done as it was in the past, the
surplus would not exist.

Another major change is that the PNUCC is no longer the only forecast which the
utility and regulatory community rely upon. Bonneville and the Regional Council
both now prepare independent forecasts of regional requirements. (11)

Untenable Assumptions Included in the Utility Surplus Forecast

The forecast of a firm power surplus is based upon several untenable
assumptions. First, the long-term surplus now being used as the basis for
persuing long-term surplus sales agreements with utilities outside the region,
is based on the assumption that WPPSS nuclear plants #1 and #3 are completed,
in 1991 and 1989 respectively. (12) Even if this were possible financially, it
might not be advantageous economically, if conservation or other resources are
available at lower cost.

If, as is expected, revenue from surplus power sales outside the region, or
from non-firm sales of power within the region fail to recover the incremental
cost to complete and operate the WPPSS plants, then completion must be
considered uneconomic. '

Present plans call for operating the Hanford N-reactor through 1993. The cost
of fuel for this plant is extremely expensive -- as much as 50 mills/kwh. The
bulk of this cost, however, is paid by the Department of Defense, as the
plutonium produced in the N-reactor is owned by DOD. Whether this plutonium
production should be considered an economic benefit, or an environmental cost,
is beyond the scope of this paper. If, in fact, the plutonium does not have
economic value, then early displacement of the N-reactor by lower-cost
conservation would be beneficial.

In addition, the utility forecast assumes that the thermal plants which are
completed operate at capacity factors of 70-75% after the initial years of
operation. While this may be justified for coal plants (13), it cannot be
justified on the basis of historical experience for nuclear plants.



The overoptimism of the utility forecasts of thermal plant performance is
offset to some extent by the fact that this forecast is based upon hydro
capability under critical water conditions. Numerous analyses have quastioned
the wisdom of planning baseload resources to meet rare water conditions (14),
and this conservatism, compared with an analysis of shortage costs, may well
not be economically justifiable. This paper is not intended to address this
crucial issue; the Author, however, is a member of the Northwest Power Planning
Council's Options Evaluation Task Force, which is looking at shortage costs in
comparison with the cost of resource planning certainty.

If the N-reactor, together with WPPSS #1 and #3 plants are removed from the
utility load/resource balance, and the performance of the remaining nuclear
projects is rerated to the 65% availability assumed by the Northwest Power
Planning Council, the region faces deficits much sooner than under present
assumptions. With these adjustments, the region would face deficits compared
with total load in 1987-88, and compared with firm load in 1988-89, as tallied
by PNUCC, a surplus of only 4-5 years. This compares with projections of up to
a 15 year surplus without these adjustments.

The removal of WPPSS #1 and #3 are economic questions: can the region provide
this energy at lower cost from other alternatives. The capacity factor
adjustment is one which has been around for many years; PNUCC has reduced their
expactation for large nuclear pla:ts from 75% pcrior to 1883 t.. 70% “n th
current fo ecast; ATt..a' performan-e of ‘arge n c ear plants to date has been
far lower. Through 1981, nuclear plants over 1000 MW averaged only 58% capacity
factors (15).

ITI
HISTORY OF UTILITY INVOLVEMENT IN CONSERVATION

In the second half of the 1970's, many studies were undertaken by the Northwest
energy community to determine the amount of non-traditicnal resources which
were economically feasible to develop. Without exception, these studies showed
that massive amounts of conservation were possible, ranging up to the
equivalent of 11 nuclear plants worth of power. (16) Most of these studies
indicated that it would be possible to displace much of the thermal power plant
construction which the utilities had programmed for the ensuing decade,
including the Skagit, Pebble Springs, and the later WPPSS nuclear plants,
Colstrip coal plants 3&4, and other projects which had not yet received names.

In response to these studies, and the utility forecasts of energy deficits, the
major investor owned utilities, with the approval of the Public Utility
Commissioner of Oregon, and the Washington Utilities and Transportation
Commission, initiated residential conservation loan programs during 1978. The
programs initially took the form of interest-free loans, with the utilities
permitted to treat the investment during the loan period as any other
investment -- included in rate base, with a rate of return on the investment
allowed in the rates from all ratepayers.

Legislation followed in both Washington and Oregon to permit consumer-owned
utilities to initiate similar programs. In addition, legislation in Washington -
was approved in 1980 to allow the private utilities a higher rate of return on
conservation and renewable resource programs than for other supply sources, as
an incentive to the development of these short lead time resources.
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In December of 1980, Congress passed the Pacific Northwest Electric Power
Planning and Conservation Act, which made conservation the resource of first
priority in meeting the regions electrical energy requirements. With only a few
excEptions, passage of the Act was endorsed by public and private utilities
alike.

Under the Act, BPA developed conservation financing programs which were made
available to all regional utilities willing to execute contracts with
Bonneville. The terms of the contracts offered were attractive to most of the
smaller "requirements" customers of BPA. The Regional Plan, as developed in
1983, includes some 5000 average MW of conservation to meet regional needs
under high load growth conditions.

IV
CURRENT PROPOSALS TO DIMINISH CONSERVATION ACTIONS

Major utilities, together with both Bonneville and the Regional Power Council
created by the 1980 Act, have advocated some reductions in current conservation
efforts. The Regional Council, in their Regional Power Plan (17) has supported
increased efforts to develop conservation capability in the commercial,
industrial, and agricultural sectors, but diminished residential conservation.
Bonneville's conservation budget over the next several years is significantly
lower than would be needed to achieve all of the conservation in the regional

plan.

The Public Utility Commissioner of Oregon has initiated proceedings to consider
whether conservation programs should be reduced or eliminated, and whether rate
design changes which encourage conservation should be reversed. These follow
from a staff working paper, which suggests:

“Now, however, the region faces a projected surplus of electric power and
natural gas and relatively stable energy prices into the 1990's. As a
result, there are several issues that need to be reexamined if efficient
energy use and resource development are to be promoted in Oregon. These
include: How actively should conservation be encouraged, and how should
conservation programs be financed?" (18)

Puget Power, one of the first utilities to initiate an active conservation
program, has shifted its advertising effort from marketing of conservation, to
“image building" marketing of the "benefits provided by electricity.” _
Bonneville, ostensibly in the name of "equity" declined to provide incentives
to generating utilities sufficient to get them to join the regionally-financed
BPA conservation programs; as a result, some 75% of the consumers in the region
do not have these programs available, although the larger utilities are
continuing to provide their own programs in many instances.

Perhaps most challenging to the role of conservation as a resource are the
analyses suggesting that the region is entering a period of perpetually
declining demand for electricity. These analyses, supported by short-run data
indicating significant demand reductions, are being used by some as conclusive
evidence that a 'death spiral" has begun. The death spiral results when rising
fixed capital costs caused by new power plant construction results in
sufficient price response that diminished demand fails to provide needed
revenues, forcing additional price increases, with accompanying further demand
reductions, until a point is reached where the revenue requirement cannot be

met at any price. (19)



CUNDEKVAILUN UUKLING A DUKFLUS PAGE 6

The treatment recommended by death spiral theorists in most cases is aggressive
marketing, discriminatory pricing, and conservation program cancellation. An
analysis of the death spiral by the Northwest Power Planning Council staff has
concludad that a regional utility death spiral is unlikely, and can bs made
even more unlikely by using the type of flexible planning incorporated in the
regional plan. (20)

v
WHAT CONSERVATION PROGRAMS ARE STILL COST-EFFECTIVE?

If in fact the region is no longer facing the type of deficits previously
forecast, we must inquire as to what types of conservation programs are still
cost-effective. Clearly programs developed when BOTH new power plants AND
conservation were thought to be required to meet regional power needs may no
longer be appropriate. The cost which can be avoided by implementing
conservation measures is no longer the total cost of a new power plant, but
only the costs which can be saved by either terminating a plant under
construction, or by deferring operation of a plant which has been completed.

Four types of conservation measures must be analyzed in the context of the
current load/resource balance. First are those with extremely low costs, which
are cost-effective compared with the operating costs of existing power plants.
Second are resources with extremely long lives, such as building construction
standards. Third are perishable resources -- those which will become
unavailable if development is delayed. Finally, there are the 'marginal"
conservation resources -- those with relatively high costs. The following
sections of this paper will examine each of these in turn.

Low Cost Measures

A conservation measure which is less expensive than the operating costs alone

of a plant already in operation is clearly cost-effective. An example of such a

measure -- retrofit ceiling insulation where none exists -- costs less than 10

mills/kwh in 1980 levelized dollars (21) and is therefore less expensive than

the 10-30 mills/kwh fuel, variable 0&M, and environmental costs for the

region's coal plants. From a social perspective, it is beneficial to develop |
such resources, even if the coal plants remain idle, and no use of subsequent |
them is made at any point in time.

Retrofit resources falling into this category, based upon the analyses
undertaken by the Regional Council in development of the Plan, include such
residential retrofit measures as attic, wall, and floor insulation, water heat
wraps, appliance efficiency standards, commercial building HVAC improvements,
and certain irrigation system improvements.

Prospective measures meeting this test include most of the measures included in
the Regional Council's Model Conservation Standards for residential structures
-- with the exception of R-27 walls in zone 1, triple glazing in zones 1&2, and
multifamily ceiling insulation over R-30 in zone 1. Most of the retrofit

measures identified in the Council studies for commercial structures also meet

this test.
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Long Lifetime Measures
Conservation measures with extremely long lifetimes, where the majority of
savings will occur beyond the currently projected surplus period, will likely
retain their life-cycle cost-effectiveness, even though in the short-run the
costs will exceed benefits. Potentially, any resource with an initial cost
exceeding the variable operating costs of existing coal plants may fall into
this category, so long as the lifetime of the measure significantly exceeds the
duration of the projected surplus. Those which can most cost-effectively be
developed now should be continued.

The best example of long life measures are the remaining Model conservation
standards included in the Regional Plan. The cost of meeting these additional
standards may well exceed the benefits to the region in the early years of
implementation. However, residential structures have typical lifetimes of 50-80
years, and the benefits of efficient construction will far outlive the current
surplus (and in fact, will outlive power plants now entering operation, based
upon the assumed 30-35 year operating lifetimes). The determination of
cost-effectiveness for thase measures, however, was calculated by the Council
using an assumed 30 year structure lifetime (22), so the life-cycle
cost-effectiveness is likely to be even greater than assumed.

As-yet undeveloped standards for commercial structures, industrial processes,
irrigation equipment, appliance efficiency, water heating systems, and utility
transmission and distribution efficiency improvements are also among those
which fall into the category of long-life measures. Whenever new construction
is undertaken, in any sector of the economy, the decisions affecting electrical
energy efficiency should be based upon the life-cycle costs involved, looking
both at the short-term period of surplus, and the long-term period when
expensive new resources can be displaced.

Perishable Resources

There are some resources which must be developed as soon as possible, or the
opportunities for ever developing them will be lost permanently. Most such
measures fall into one of the two previous categories as well, but the special
characteristics of such resources should be identified. Those measures which
are both perishable and cost-effective should be developed now; obviously those
which are not cost-effective should be allowed to perish quietly.

Foremost in this category are residential conservation retrofits. Families
faced with high electric bills will respond to those bills in whatever manner
appears best to them. Some will make relatively poor investments, in measures
offered by unscrupulous businesses, which provide either comparatively poor
economic benefits or create adverse health consequences. Included in this
category are heat pump retrofits, wood stoves, kerosene heaters, and various
technological contraptions which provide little or no benefit at all (23).
There is a clear regional benefit to minimizing the amount of money spent
unwisely on such measures; regional conservation financing for measures which
are dependable, cost-effective, and environmentally benign, may obviate much of
the inefficient allocation of capital resources associated with certain
relatively poor conservation investments. .
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In addition, many consumers, responding to high electric bills, will purchase
suboptimal conservation measures in the marketplace. The research of the
Regional Council indicates that residential retrofit levels of up to R-38
ceilings, R-30 floors, and triple glazing are cost-effective over their
lifetimes, compared with new generating resources. However, a family looking
only at their own benefits (rather than the regional savings), and utilizing a
comparatively high individual discount rate, may choose to install lower levels
of weatherization. Some in the region have advocated exactly this laissez-faire
approach to regional conservation, entirely avoiding the need for utility
investments in conservation.

There are two major problems with “allowing the marketplace to work." First,
experience with utility conservation programs clearly indicates the need to
provide quality control over contractors, to insure that consumers actually
receive what they pay for. Second, and probably more important, is the fact
that the 'market" for conservation is far from perfect. Consumers are not
buying undifferentiated products with perfect information.

The problem with an imperfect market is that consumers will tend to ‘“cream
skim" the most cost-sffective measures, which may not be optimal from a
regional long-run perspective. The installation of “halfway measures" in
response to price may permanently deprive the region of certain amounts of
cost-effective conservation. A consumer installing R-30 ceiling insulation, or
single glazed storm windows may be taking a cost-effective step to reduce their
own heating bill. From a regional perspective, however, it would be even more
cost-effective to have installed R-38 ceiling insulation, or double-glazed
storm windows. As an example, research for the Power Council showed that the
incremental cost of installing double-glazed storm windows over single glazed
storm windows as $256, while the cost of going back to do a second retrofit
would be $756. As a result of these cost differences, it may never be
cost-effective to return to the structure a second time to make the incremental
upgrades in the future. As a result, the region will lose the potential
resource permanently.

In addition, both the Regional Council and Bonneville have supported the notion
of “capacity building," the development and testing of new conservation
programs in limited scale, in order to work out the bugs before wide-sqale
implementation efforts begin in a few years. Furthermore, it is recognized as
important to continue efforts in order to prevent the deterioration of the
conservation infrastructure which has been developed. in recent years,
consisting of auditors, contractors, material suppliers, and inspectors.

The magnitude of consumer-initiated conservation is very substantial. Two major
studies of residential structures in the region have concluded that initial
conservation measures have taken place in the absence of regional financing
incentives. (24)

The table below shows the amount of conservation in each cost range idenpified
by the Regional Council for retrofit measures in electrically heated residences
constructed prior to 1980:
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TABLE 1
RESIDENTIAL RETROFIT POTENTIAL BY COST STRATA (25)
(costs in levelized 1980 mills/kwh)

COST RANGE ENERGY SAVINGS AVAILABLE
(MILLS) (AVERAGE MEGAWATTS)
0-10 631
10-20 386
20-30 152
30-40 - 109
© 40-50 45

Most of the measures which consumers have typically invested in fall into the
first cost strata. This cost range for zone 1 (where most of the region's
population lives) includes wall insulation, ceiling insulation up to R-30, and
floor insulation up to R-11.

Of all the measures which consumers have typically installed in response to
price, only single glazed storm windows fall into the next cost strata, at 19
mills/kwh. However, consumers installing all of the measures in the first cost
strata will make it difficult, if not impossible, for the region to ever
Jjustify returning to the structure to make the upgrades to the maximum level
which is regionally cost-effective prior to the beginning of the retrofit
process. One requirement of the Regional Plan was that consumers install all
measures which are cost-effective to the region and structurally feasible in
order to obtain any financial assistance. (26) This provision is aimeéd directly
at reducing the amount of “cream skimming" which results when suboptlmal
conservation measures are installed.

For example, where a home in zone 1 has already installed storm windows, the

cost of upgrading from double to triple glazing is 64 mills/kwh (1980

levelized), or more than the cost of completion of WPPSS #3; however, if an

installation from single to triple glazing is made at one time, under a

regional program, the cost of the incremental pane of glass above double

glazing is only 17 mills/kwh. (27) |

In developing the Regional Plan, the Council assumed that 56% of the
conservation in the 0-10 mills/kwh category had already been developed by
consumers, along with 34% of available 10-20 mill /kwh conservation, and 10% of
the 20-30 mill/kwh measures. (28) This suggests that nearly all of the
conservation in the upper cost stratas may be lost as a result of inaction by
the region to secure these resources, as halfway measures make subsequent
development uneconomic. As much as 400 MW in residential retrofit conservation
alone may be at stake -- enough to displace a 1240 MW nuclear plant operating
at a 65% capacity factor, assuming 10% line losses.

Another kind of resource perishability exists in certain parts of the
commercial, industrial, and agricultural sectors. The failure to improve the
efficiency of certain of our employers may make them uneconomic in the
marketplace. While other manufacturers in other parts of the country may have
financial incentives to implement conservation measures, lower retail
electricity costs in this region may not justify these types of investments.
Since the Northwest has much higher average labor costs than other parts of the
United States (29), the mix of labor and energy costs is different.
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However, looking at the marginal cost of additional resources, this region is
little different from any other. As a result, regional cost-effectiveness tests
may be much different that those of individual industries. As with residential
consumers, businesses will typically apply a much higher implied discount rate
o their decisions than the region does in constructing generating plants.

By making regional investments in energy productivity, the region may be able
10 preserve employment opportunities, in addition to providing a cost-effective
source of power for the region as a whole.

The issue of perishability is perhaps the most important reason that the region
should consider investing in conservation in spite of any perceived surplus.

Wood Stoves and Other “Quick Fixes"

Some consumer actions in response to price may not be cost-effective, either to
the consumers or to the region. An aggressive program developing resources
which are cost-effective can help prevent inefficient allocation of resources
by less-than-knowledgable consumers. This may be termed the ‘“consumer
protection" role of utility conservation programs.

Many consumers in the region have installed wood stoves or other measures which
provide at least a perception of significant savings on heating costs. Wood
stoves in particular are credited with significant amounts of substitution for
electric heat use. The problem with such measures, from a resource planning
perspactive, is that the energy savings produced can disappear even more
quickly than they appeared.

During the recent recession, the price of wood dropped in real terms. In 1980,
Western Washington newspaper advertisements carried typical prices of
$55/cord of wood ($2.75/M4BTU). By 1983-84, the price had risen only

to $60/cord ($3.00/MMBTU). Applying a consumer price deflator to the 1984
figure, the 1984 price of wood was $50/cord in 1980% ($2.50/MMBTU).

However, with rising employment and real per capital income, and. stabilizing
electric rates, as forecast by both the utilities and the Regional Council, the
attractiveness of wood heat will diminish. In addition to changing perceptions
of cost, the time required to feed a wood stove, the inconvenience and mess,
and the less controllable heat provided, make wood heat a potentially less
attractive energy source over time.

In the event that consumers choose to return to using electric heat, they may
do so at any time without warning to the utility. The distribution facilities
are in place, as are the electric furnaces or baseboard heaters. As a result,
it is possible for wood stoves to have the effect of reducing power demand
during the period of the surplus, and then have the demand quickly return after
-the surplus is over, creating compound problems for utilities. The
unprecedented peak load in this region during the December, 1983 may have been
due in part to wood heat users supplementing their primary energy source with
electric heat in underinsulated homes.

Implementing conservation measures during the surplus has two advantages for
utilities. First, once homes are insulated, consumers may have less incentive
to use wood heat, thereby preserving the electric heating load (albeit at a
lower level ) during the period of surplus. Second, it will insure that if and
when the electric heat load returns to the system, the load will be more
predictable and manageable.

.

o’
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Other “quick fixes" may fall into the same-category. Thermostat setbacks,
shorter showers, and other lifestyle changes which result in lower electricity
consumption are all subject to deterioration over time. In recognition of this
factor, the Regional Council recommended that inverted electric rates bz
implemented in order to ‘minimize thermostat creep." (30) Supplemental charges
for increased usage in dry years could also serve to keep thermostats down and
wood heat users off of the system in a more predictable manner. (31)

By substituting technological improvements for quick fixes, the region can
insure that loads which 'disappear" from the system do not reappear without
warning. This issue is discussed further in the section below on “"Planning

Certainty." .
. VI
HIGH COST CONSERVATION MEASURES -- CANDIDATES FOR CUTBACKS

Some of the conservation measures included in the Regional Plan, or
advocated by other conservation analyses (32) are comparatively high in cost.
For example, in the residential sector, heat pump retrofits, heat pump water
heaters, and solar water heaters, have much higher costs per unit of energy
saved than most of the conservation measures included in utility conservation
programs. In the commercial sector, triple glazing and resizing of ducts may
fall into this category. The cost-effectiveness of these measures were
initially determined by comparison with the total cost of new power plant
construction. In light of current circunstances, these measures are
appropriately subject to renewed scrutiny.

As an example, heat pump water heaters were determined by the Council to be
cost-effective for larger houssholds, but not for smaller units, as the greater
hot water consumption of large households justified the higher capital costs of
the units. In all household sizes, however, the cost of energy saved was
greater than 20 mills/kwh saved. Such measures cannot be justified solely on
the basis of short-run variable cost savings from leaving coal plants idle.

In addition, heat pump water heaters hava relatively short life expectancies,
of between 8 and 15 years. As a result, the long-run savings that come from
programs like the Model Conservaton Standards, are not present for all
conservation measures.

Measures with relatively high cost, and short lifetimes, such as street
lighting retrofits, may also be non-competitive. The current BPA program for
street lighting is particularly subject to such criticism, as it allows
conversion to high pressure sodium lighting, when in fact, over the long run,
low pressure sodium retrofits may be most cost-effective. The existing program
may be viewed as implementing a halfway measure.

Such high cost conservation measures can be justified economically only if the
benefits of implementation in the current time frame exceed the costs. Since
this is not likely to be true from a strictly short-run analysis, it is
critical that the region investigate the long-run savings due to displacement
of the operation of existing thermal power plants. Such savings include not
only variable fuel and 0&M costs, but also extended plant lifetimes,
environmental costs, and the benefits of planning certainty. The next section
of this paper seeks to quantify some of these benefits. “



CONSERVATION DURING A SURPLUS o PAGE 12

VIT -
ADDITIONAL CONSIDERATIONS FOR CONSERVATION DURING A SURPLUS
Long Run Savings Due to Thermal Plant Displacement

When additional conservation measures are implemented during a period when
existing power plants are capable of meeting current demand, the operation of
themal plants can be displaced. Such displacement allows either of two options
for utilities. Either the plants can be allowed to sit idle, or else the plants
can be operated for the export market.

Currently, utilities generally make the decision between these two options by

looking strictly at short run incremental running costs. If the export market

will support a price which exceeds the running costs of the power plants, they
are operated, and the power exported. This behavior appears 1o be contrary to

sound economic principles. ,

Power plants have finite lifetimes. Tha ganerally accepted lifetime of a coal
plant is about 35-40 years. Many thermal plants have operated for much longer
periods of time than this. This is due in part to the fact that they are used
only sporadically. For example, Puget Power's Shuffleton oil-fired plant,
located at Renton, was built in 1930, but is currently in “excellent condition"
according to the Company. (33) The Black Hills Power and Light Company operates
three coal-fired units at their Osage plant, all built more than thirty years
ago; in 1983, these units operated at a combined capacity factor of over 62%.
(34) The availability of surplus energy from the Northwest, frequently at costs
lower than the price of coal, has enabled Black Hills to displace operation of
these units from time to time.

The same theory is not likely to apply for nuclear plants. First of all,
nuclear plant lifetimes are expected to be limited due to radiation-induced
problems, including the potential that radiation levels may become too high for
plant maintenance workers to perform needed tasks. In addition, metal
embrittlement may limit the lifetime of nuclear plants regardless of the period
of operation. Finally, regulatory uncertainties make it speculative to suggest
that leaving a nuclear plant idle will extend the plant lifetime. The Regional
Council has treated nuclear units as “nondispatchable" for the purpose of their
economic evaluations; this paper does not suggest any other action is
appropriate.

Presently, regional utilities typically operate their coal-fired plants at any
time that the market will sustain a price which covers variable costs and
provides any positive return at all to fixed costs. Individuals faced with the
opportunity 1o allow their own capital facilities to be used for the benefit of
others 'in exchange for payment of little more than variable running costs alone
generally do not exercise the opportunity.

For example, if I take a week-long business trip by air, and leave my car idle
during that period, am I likely to allow a stranger to take a cross-country
trip in my car, even if she agrees to pay for all the gas, and buy me a couple
of tapes for the cassette deck in addition? Obviously not. I am relatively
unconcerned by the fact that my capital investment in the automobile sits idle.

e ”
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This is bescause I know that the car will last only 100,000 or so miles, and
must be replaced at the end of that lifetime, and in addition, I know that
there are certain periodic maintenance costs, such as tires and tune-ups, which
may not coincide in time with the stranger's use of the car. I have both fixed
maintenance costs and replacement costs to consider, in addition to variable
running costs.

Frankly, I'd rather let it sit in the driveway until I need it, and then use it
myself to meet my own transportation needs. The same theory may apply to a coal
plant.

For a utility, however, regulatory incentives work against this approach. Since
a utility's captive ratepayers are generally paying for the capital costs of a
power plant, but the utility's profits are determined on the basis of current
revenues, the incentive for the utility is to operate the plant whenever a
short-run profit results. A change in regulatory incentives could change this
result. For example, if the state commissions allowed recovery of the fixead
plant costs only when resources were either needed to meet native load, or else
taken out of operation entirely to save the plant lifetime, then utilities
would have an incentive to minimize long-run costs, by extending plant
lifetimes.

If, for example, a coal plant can last 60 years if operated only two-thirds of
the time, rather than 40 years operating to the limit of its availability, then
the region has the opportunity to delay the need to replace the plant by 20
years. Due to real cost escalation in power plant construction, the future
savings, even after adjustment for inflation, may excead the current marginal

cost of power.

Assume, for example, if the replacement costs of a coal plant are currently 50
mills/kwh, of which 40 mills are capital-related. Also assume that real
escalation for coal plant construction is running at 2% annually. With this
information, we can calculate that the future savings due to plant life
extension by current non-opertion are approximately 60 mills/kwh, subject to
any real discount rate which may be applied. We should not operate the plant
unless we can recover our opportunity COStSs.

If implementation of conservation programs during a perceived surplus results
in the opportunity to displace coal plant operations, the savings to the region
may be much greater than the variable operating costs alone. Some credit,
whether large or small, must be granted to reflect the extension of plant life.
This credit, however, is subject to substantial uncertainties.

If the expectation is that the resource will eventually have to be replaced by
another coal plant, and real escalation is expected, it may be appropriate to
use more than the current replacement cost of the plant as the “opportunity
cost" of running the plant to meet current load, either local or export. If, on
“the other hand, technological innovation is expected to make the ultimate
replacement costs lower (fluidized bed combustion, photovoltaics, or other
possibilities), then it is appropriate to apply a real discount factor to the
current replacement costs.

In any event, however, unless technological innovation is expected to make
ultimate replacement equal or lower in cost (in constant dollars) than the
variable running costs alone, then some value must be assigned to the qapital
depletion which can be avoided through the implementation of conservation

-measures during a surplus.
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In addition, substitution of conservation for generation brings environmental
benefits to the region. These benefits, of 2 to 200 mills/kwh compared with
coal generation, may be thought of more properly as short-run benefits, to be
added to the displaced variable costs, in determining which conservation
measures are cost-effective even in a strictly short-run analysis. (35)
Inclusion of these costs in any analysis, either short-run or long-run, will
enhance the attractiveness of conservation during the current perceived
surplus. :

Planning Certainty Benefits

One benefit to utilities and energy planners of the implementation of
conservation measures on an accelerated schedule is the planning certainty
which results. The cost of uncertainty has besn observed in the region, through
the cancellation of some $3 billion in unfinished power plants, and the
mothballing of yet another $4 billion of investment.

With aggressive programmatic conservation implementation, the region will bes
spared the need 1o estimate how much conservation will result from price
response. The evidence from Hood River, from the water heater wrap program, and
from other efforts in this region and elsewhere, is that consumers willingly
participate in fully funded conservation programs. Therefore we can be assured
of having certain resources on line, and the measure of planning uncertainty we
currently face will be reduced.

The amount of conservation which is available in the residential space heat
sector alone, which has not yet been obtained through price response, is equal
to the projectad delievered output of ¥PPSS #3. (36) The capital cost of that
conservation has been estimated at approximately $2.5 billion (1980%); this is
significantly lower than the present values of the remaining capital and
oparating costs for completion WPPSS #3, of approximately $4 billion. (37) The
economic savings alone from that planning certainty are worth paying for.

With respect to conservation standards for new construction, the benefits from
planning certainty are even more valuable. For example, assume that the region
expects batween 500,000 new homes and 2,000,000 new homes over the next 20
years (the approximate range of the Regional Council's forecasts). Assume
further that with current efficiencies, the average refrigerator in those homes
will use 1200 kwh/year, but with appliance efficiency standards in place, they
will use only 600 kwh/year.

Without the appliance efficiency standards, the region is locking at an
additional load for refrigerators of somewhere between 600 million kwh/year and
2.4 billion kwh/year (68-274 average MW); with the appliance efficiency
standards in place, this range drops to between 300 million kwh/year and 1.2
billion kwh/year (34-137 average MW). The range of uncertainty, for which other
resources must be planned or optioned, drops from 206 average MW to 103 average
MW. The reduction in the band of uncertainty greatly reduces the probability
that expensive long lead-time resources will be initiated, but not needed. The
currently projected 5 year surplus period represents 25% of the planning period
in the above example. .

With the inclusion of other energy-consuming appliances, the reductions in the
range of uncertainty will obviously be much greater -- refrigerators use only

about 8-10% of average home electricity usage. Building shell standards, water
heater standards, and other measures promise even greater benefits.



CONSERVATION DURING A SURPLUS PAGE 15

Perhaps the greatest planning certainty comes from the fact that conservation
measures are far more reliable that power plants. The probability of all of the
attic insulation, storm windows and water hsater wraps in the region failing
simultangously is nonexistent. One the other hand, a large nuclear plant can be
expected to be forced out of service without warning from time to time. The
contribution of each to our energy supply is approximately equal.

This additional planning certainty is valuable and quantifiable.

Capacity and Energy Analysis --Seasonal Characteristics

lMost conservation analyses by Bonneville, the Regional Council, and

others have focused narrowly on the annual average energy savings associated
with such measures. Conservation measures bring another set of benefits: most
of the savings are obtained during the period when electricity use is highest,
i.e. during the Winter heating season. As a result, both the seasonality of
energy savings, and the reductions in capacity requirements, should be
considered in evaluating the cost-effectiveness of conservation resources.

The conservation measures in the Model Plan of the Northwest Conservation Act
Coalition for new residential structures were estimated to reduce peak load by
4 kw for each average kw of energy reduction.(38) In the Regional Plan, the
seasonality of energy savings were clearly shown, ranging from 100 kwh/month in
July to 2000 kwh/menth in January. (39)

The capacity savings of some measures are smaller than others. Irrigation
system improvements, while potentially cost-effective, provide only Summer
savings; heat pumps, solar water heaters, and commercial HVAC improvements may
provide less valuable savings. Residential weatherization, however, provides
very significant capacity savings. loodstoves may provide excellent seasonal
savings, but may be displaced by electric heat when weather conditions are

- extremely adverse.

The peak capacity and seasonal benefits of most conservation measures are
twofold. First, there are the direct reductions to the costs of meeting power
supply requirements which result from the fact that conservation reduces
capacity requirements by a greater amount than energy requirements, thereby
improving the system load factor, reducing the need for construction of
peakload generators, and reducing transmission and distribution costs. These
economic savings are above and beyond the savings associated with the energy

requirements which are displaced.

In addition, however, the reduction in seasonality of regional loads assists
the region in meeting the requirement in the Regional Act to protect, mitigate,
and enhance the region's fisheries. By reducing winter loads by a much greater
amount than summer loads, and displacing thermal plant construction, the
ultimate result is greater dependence upon hydro-generated electricity during
the spring and summer months. By maintaining river flows at higher levels,
downstream migration of juvenile salmon is enhanced. (40) To quantify these
benefits would require extensive analysis; however, it is evident that these
savings are not insignificant.

Finally, most of the region's major utilities are projecting expenditures for
transmission and distribution system improvements which exceed their
expenditures for generation over the next decade. The capacity-related
reductions in these expenditures which could be achieved through conservation
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VIII

EQUITY IMPACTS OF CONSERVATION PROGRAIS
The "No Losers Test" - - - Low Income Effects

One reason often given for reducing utility contributions for conservation are
so-called "equity" considerations. During the current surplus, one customers
conservation reduces the utility's revenue by a greater amount that it reduces
cost. As a result, other consumers must face rate increases. During the last
Bonneville rate proceeding, the allocation of the 'unrecovered cost of the
surplus" was a hotly contested issue.

The staff of the Public Utility Commissioner of Oregon raises these equity
issues in their discussion of potential changes to current conservation policy.
They suggest that the ‘'marginal cost" to be used in determining conservation
resource cost-effectiveness should be reduced to reflect a melding of short-run
marginal costs for the duration of the surplus, and long-run marginal costs
thereafter. (41)

Traditionally, the conservation programs of the private utilities have utilized
a so-called '"mo losers test" in which the amount of financial assistance
provided to a consumer to conserve is no more than the difference between tha
present value of tha cost of new resources to serve a load, and the present
value of the anticipated retail revenues from doing so. This approach is said
10 ensure that non-participants are made no worse off as a result of the
programs. Howaver, in observing this so-called "no losers test," th2 incentives
provided have typically been significantly smaller than the total cost of the
programs, and participation has been less than enthusiastic in many cases. (42)

Low participation rates mean that conservation is underdeveloped as a resource.
The result must be the development of higher-cost generating resources,
resulting in a misallocation of society's scarce capital .resources. Even during
the surplus, since most of the retrofit measures in utility programs are lowar
in cost than the running costs of coal plants, or the replacement costs
associated with operation of those plants, there is a misallocation of
resources.

The potential benefits in equity from the "no losers test" have been
demonstrated to be minor in comparison with the massive losses in economic
efficiency which results from underdevelopment of conservation. As a result of
this analysis, one study by a consumer group of low income and senior citizen
ratepayers renamed the underlying criteria used by utilities as the "hardly any
winners test." That analysis concluded by stating:

“The potential for billions of dollars worth of efficiency improvements.
through providing adequate conservation incentives must not be compromised
1o save a few million (or even a few hundred million) dollars worth of

equity." (43)

One regional example of aggressive consarvation, the Hood River demonstration
project supported by Bonneville, has shown that consumers will willingly
participate in fully financed programs. The fact that nearly 100% of consumers
need some- sort of conservation retrofit suggests that all consumers do share in
the benefits of aggressive implementation.
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There are additional macroeconomic benefits. A society with lower energy costs
will be able to reinvest a larger amount im its own economic vitality.
Conservation programs are relatively labor-intensive, relative to the
construction of generating plants, leading to more pronounced multiplier
effects within the local economy.

Bonneville claims to have bypassed the "no losers test" in establishing their
conservation programs; however, the incentive which BPA provides, of some 29.2
cents/annual kwh, is only about one third of the incremental cost 1o complete
and operate WPPSS #3, which is the obvious ‘marginal resource" for their
analysis. One can only conclude that BPA is holding down the incentive in order
to assure some kind of equity.

The equity which results, however, is of a very dubious nature. Partial
financing means that the recipient of the conservation must provide some "up
front" capital when the measures are installed. In the absence of utility
financial assistance, low income ratepayers and renters will have essentially
no access 1o conservation. Even with partial financing, such measures are
typically unavailable to low income individuals or to renters. Innovative
programs by Pugetl Power and Snohomish PUD have attempted to address the
problems of low-income homeowners, but in spite of directives in the Regional
Plan, Bonneville has failed to create workable programs for renters.

Since low income and renter ratepayers must share in the cost of new thermal
resources, their electric rates have increased significantly in recent years.
Their inaccessibility to conservation programs means that they have bean unable
To combat those higher rates with lower consumption. If, in fact, therz is an
“unrecoverad cost of surplus" being allocated to electric powar purchasers,
those costs, together with thermal power plant costs, are being
disproportionately borne by low income ratepayers and renters.

At present, low income and renter ratepayers have the lowest levels of
insulation in this region, although only about 2.5% of all residantial
consumers have totally exhausted all available cost-effective conservation
opportunities.(44) As a result, they are the best candidates for cost-effective
conservation investment. However, present policies deny these ratepayers access
to capital for conservation; their own high implied discount rates make direct
investment impossible; for renters, their short time horizons make the
investment unjustifiable. The burden.of policies developed to promote so-called
“equity" appear to be falling on those who are least able to bear the burden.

Equity considerations have been, and are continuing to be misapplied in the
determination of what energy conservation programs should be made available.
The present surplus must not be used as a excuse to deny weatherization
assistance to those who, for whatever reasons, have been unable or unwilling to
participate in the limited programs offered to date.

IX
CONCLUSION

Utilities have expressed concern that the region is in a lengthy period of
energy surplus. This analysis presupposes the continued operation of the
Hanford N-reactor and the completion of WPPSS nuclear plants 1&3, none of which
may be economically sound. A better economic choice may be to abandon these
projects, and develop lower cost conservation in their place. Further, the
surplus is to some extent a result of a change in calculation methodology,
looking only at the regional firm load, rather than include interruptible

customers in the load/resource balance.
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The current trend of utilities to reduce their conservation investmentis is
inconsistent with the long-range goal of minimizing regional energy cost. Most
conservation measures are lower in cost that the opportunity costs which are
incurred in their absence -- operation of existing coal-fired power plants, or

gompletion and operation of new power plants, either soon or in the distant
uture.

Additional research is required to better estimate the opportunity costs
associated with current operation of a coal plant. It is important to determine
to what extent plant lifetime can be extended through deferred operation. If,
in fact, the life of a coal plant is primarily determined by the number of
equ1va1ent years of operation, the region may be better served by remov1ng coal
plants from service, and substituting conservation.

Conservation resources which are of particularly low cost, are perishable, have
long -operating lifetimes, or particularly good seasonal and peak load
characteristics should go forward without delay. As much as 500 average MW of
low-cost residential retrofit conservation may be permanently lost to the
region as a result of halfway measures being installed by consumers in response
to price, making subsequent additional retrofit uneconomic.

Some reassessment of higher-cost measures is appropriate under current
circumstances, but any efforts to abandon cost-effective conservation programs
due to a temporary supply surplus is likely to bs counterproductive over time.

Nt
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Selected Findings

If all types of electric power generators were able
to operate at 100% of capacity at all times, nuclear
power generators would provide electricity at lowest
total cost. -

If we'attempt to measure the total cost of producing electricity,

including the extra capacity required to insure output

. during operating failures, the cost of Coal produced
- electricity is unquestionably lower than that for
‘nuclear plqnts. A :

Nuclear plants have much higher capital costs than do
fossil fuel facilities, and the cost .of providing the
required additional capacity required for reliable
power production are correspondingly higher.

"'Since most cost estimates foriﬁroducing'éléctricity were
- made, the cost of all types of fuel have skyrocketed. In .
"the past five years, the price of uranium has. increased

by 500%, coal by 200%, and oil by 150%.  This has driven .

~ the price of all three types of generation up substantially,

but the effect has been relatively greater for nuclear
generation than.for fossil fuel plants. ' e

Publicly owned utilities are permitted to raise their
capital requirements through the issue of tax-free:bonds.
This serves to increase the attractiveness of capital-
intensive production methods, as they are able to raise
the necessary funds at rates considerably .below fair-
market rates., The difference between these lower rates
and market rates is paid for by the taxpayers in general.
As nuclear plants are more capital-intensive, this serves
to bias the decision of such utilities in favor of this
mode of generation, even if the total real costs are
greater than for other available options.

Privately owned utilities operate as governmentally
sanctioned and regulated monopolists. As a rule, the

- rate of return (profit) permitted to a privately owned

utility is calculated as a percentage of invested
capital. Therefore, in best representing the interests
of its stockholders, the privately owned utility will
rrefer to choose methods of generation which are most
capital-intensive. ' This decision is not necessarily

the method which provides power at the lowest total cost,

 As this study discovers, the real cost of power

generated by fossil fuel plants is.lower than that
produced by the more capital-intensive, and therefore
more attractive, nuclear generation stations.



This study attempts to measure the relative costs of electrical
power generation from three diiferent types of generating
facilities. Barring massive energy conservation, we shall
have to increase our total supply of electricity in the
Paoific Northwest during the next decade. We have several
possibilities open to us; nuclear power is most often suggested
by the utilities as the most feasible and least expensive
alternative. Coal.and oil fired power plants are both
available as possibilities. Some persons have advocated the
increa31ng use of wind and solar power, or, alternatively,
’disrupting power service to the electroprocess industries
in this region as the need for electrical energy 1n other

areas increases,

For the purposes of this study, it shall be assumed.that
nuclear, .codl, and oil-offer our only real alternativesf These
technologies are‘all at a much higher stage of development
than wind or solar generation. The possibility of disrupting
power service to those industries holding firm and binding
contracts must be dismissed as morallyiirresponsible}

'legally unfeasible, and economiecally counterprodqctive.

This study assumes that the demand for additional energy

' exists, and only attempts to measure relative costs.f Most
Aestimates of the relative costs of power generation assume

that everything works perfectly at all times. Some modify this
to Some extent; very few actually evaluate real performance

of generating units. The California Public Utilities

Commission model1 assumes that hydroelectric power plants

ol §0T Biage



operate perfectly at all times, while other methods are less
reliable. 'Those of us in the Northwest, who depend upon‘hjdro
for neérly all of our power needs can clearly remember years
~ of drought in which our power consumption had to be greatly

- reduced,

Nuclear power. the newest technology under consideration.
has the -worst reliability record of the available alternatives.‘;
" As the figure :1ynon page 1h-shows. if all three alternaitives

‘were perfectly reliable,. and no sudden increases in prices .
 were observed, the cost of nuclear power would be the lowest :
Vof(the'group."Unfortunately, the average oufput of operating ]
nuclear generators is only 52,3%:6f rated cépacity.z- If we
" consider only the.ten neﬁest units, ihose installed since June,
1974, this figure goes ub to .5'8_%3,. of rated capacity.  The ten
most reliable units have an average output equal to 72% of ca-
pacity. This means that, on the average, we nust build |
1912 megéwatté'(MW) of capacity in order to have an expected
output of . 1000 MW, If we assume we are capable of duplicating
the performance of our most recently built plants, this need .
goes down to 1?24 MW, If we are able to duplicate.our ten
most reliable plants,_this figure would decline even further,
to 1382 MW. There is not a direct.relationship between the
most recent and the nost reliable technology. It seems that
'nnclear plants have.relafively low reliability_for their
first years of operation..then'build up to e higher level."
and finally decline after ten years of operation. A typical
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case is that of the Dresden #1 ‘plant, built in 1960. 1In 1961.
this plant produced 33% of rated capac1ty. By 1966 this had
increased to 80% In 1974, the plant produced only 20% of

its rated capacity.5

Coal and oil plants also suffer from reliability problems.;
These technologies have been with us for over a century.
however, and technical refinement has 1mproved their reliabil-;
ity into the 80% to 90% range. At an 80% reliabillty factor6 '
we would need to build 1250 MW of capacity in order to have o
an expected output of 1000 MA. At 90% rellabillty. this would
drop to 1111 MW. If for some reason, the rellabllity of
_ a coal plant dropped to that of our best nuclear plants. 72%,
we would have to prov1de 1382 MW of generating capacity to

prov1de 1000MW of output.

Obvionsiy, the‘requirement.to build capacity in excess of
reted capacity causes the capital requirements‘for construction‘
to be increased. The price of borrowing noney has increased
rapidly in recent years., Estimates of the interest rates whicn
must be paid by utilities range from'8%7 to 14%? _These eStimatee
vary, in part, due to federal subsidies to public utilities,.
which will be discussed 1afer. For the'purposes of this study,
a rate of time preference of'12%.will be.used. This figure
was utilized by Wiison'and'Tnor9 in the study conducted by
the Bank of America10 in.January. 1976. These high interest
rates tend to penalize those investments‘haVing a high '

capital cost, and make feasible projects which have lower
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capital costs and high’cperating costs., For this reason.

the advantage in operating costs which nuclear plants hold

is diminished when the entire cost of building and operating

- a plant is discounted to a common year. The high capital cost
will add greatly to the disccunted present value of the plant.'
while the fuel costs become relatively less important over

_the lifetime of the plant. Coal and oil plants have higher
operating costs. but once these are discounted they may be .
.sufficiently 1ow to make the total cost of a fossil fuel |

plant competitive ‘with those for a nuclear plant.

" ENVIRONMENTAL CONSIDERATIONS

We find environmentalists on both sides‘of the debate over
,nuclear'power.: The utilities argue that nuclear power offers
'the best way to meet the. stringent requirements of the Clean
Air Act, while their oppos1tion stresses fear about the
potentlally catastrophic consequences of a major nuclear
accident as well as concern over the disposal of nuclear
waste. While concern over reactor safety continues, according

to Edward Mason, member of the Nuclear Regulatcry Commissions

“There 1is not enough money in the U.S. to raise man's
other activities to the safety 1evel already achieved
by nuclear power.“":

‘According to industry spckesmen. the chance of a major
nuclear accident is on the order of one in one millicn
reactor—years.- According to government figuresl‘such an
accident, if it did occur, could cause up to $19 billionl?

in damage. In economic terms, such a risk could be provided

for by an insurance payment of $20, OOO per reactor—year.
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Present insurance payments, under the limited liability
provisions of $125 million as provided by the Price-Anderson
act, are already considerably in excess of this figure, and
‘are included in the operation costs.for nuclear power in

this study.

The epvironmentai consequences of fossil foel geﬁerating
piants are more clearly understood. The imp031t10n of air
pollution standards has forced the capital and operating
costs of these types of fac1lit1es up substantially. There
.has recently been an 1ncreasing concern over the amount of
carbon dioxide in the atmosphere. This 1ncreasing concentra—
tlon of 002 was not thought to be an env1ronmental concern ‘at
the time the Olean Air Act was wrlttenj but may prove to
be as dangerous as the pollotants Which have'beeh controlled.
The process of burning fossil fuel for power generation
inevitably leads to.the release of vast qoantities of CO,.

At the present time, the long term effect of this is as uncertaln
as the problems potentlally facing us from radioactlve wastes;'
probably miniscule. but potentially catastrophic. As far as
other harmful emissions:are concerned the cost estimates
included in this study include the cost of abatement to meet

all currently enacted standards for environmental quality{

Due to the fact that all of the cost estimates used in this
. study do include all legally required pollution control
measures, no further consideration will be given to these

environmental concerns.
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COST ESTIMATES

All of theseAaggregate cost estimates are the sum of the
" capital costs for each project with interest»to 1981 and
the. discounted present value of the fuel and operation and

maintenance costs. also in 1981. This formula can be shown

formally as: A " a - | ‘
- Total cost = g (Kytka) ¢ (1+i)('5"a),

+ § Fy (1+£) J')/(1+i)(b'1
+ 2 Hx ) ()@

Where: K is Capital requirements for year ‘a’ in
~ -Wl9?? prices :

k is the capital escalator for year ‘a' in dollars

,.F is fuel cost for one year operation in
1981 prices

f is fuel cost escalator in percent

M is operation and malntenance cost for one
year in 1981 prices

m is 0&M cost escalator in percent .
i is the Opportunity coct of- capital 7«“@‘

L)

For nuclear power plants. four years construction is
anticipated. Therefore, construction costs have been evenly
distributed over the four year period 19?7 to 1980 Fossil
fuel plants are expected “to requlre half this construction
time, and capital costs are therefore spread over a two
'year reriod from 1979 to 1980. By doing so. all_facilities
are antlclpated to become operational in 1981; Fuel and
0&M costs are figured from a 1981 base, escalated aecording-
to the formulae on page .9, then discounted at *i°' to 1981
dollafs..'Capiteltcosts-are all figured with interest to
1981. This forﬁula,'therefore. gives a total figure for .

~
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building and operating a power plant measured at a common
point in time. While it would be possible to construct a
price schedﬁle for the power thus generated, based upon this
data, this study will make no such attempt. The intention of
calculating these figures is to prQV1de a ready comparison |

between the costs for various forms of generation.
- Capital Costs

‘ The capital eosts for ali types of generating faciiities has
increased in recent yearsr fart of this increase is due to
increasing construction and raw- material costs, part due to
1ncreaS1ngly stringent environmental and safety regulation. _
and part due to inflation. In 1970, by one.estimate, it

was possible to build a 1000MW nuclear unit for $150 million, 13

1k

By 1975, the estimate had risen to $755 Miilion. All of the

estimates for capital costs used in thls study are based upon

the 1976 Bank .of Amerlca study conducted by wllson and Thor.

Nuclear: $755/kilowatt of capacity in 1975
9.3% escalation from 1975 to 1979
6.5% escalation from 1980 to 1984

Nuclear, high rate of capital cost escalation:

$755/kilowatt of capacity in 1975
" 11.1% escalation 1975 to 1979
8.3% escalation 1980 to 1984

Coal $595/kilowatt of.capacity in 1975
9 3% escalation in 1975 to 1979
6.5% escalation in 1980 to 1984

0il: -  $473/kilowatt in 1975
9.3% escalation in 1975 to 1979
.5% escalation in 1980 to 1984
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Wilson and thor allowed for the possibility that construc-

tion costs for nuclear generating facilities would 1ncrease

at a more rapid rate than for other types of facllities. This

is based upon, the dramatlc rise in construction costs which

- have been observed in the period 1970 to 1975 for nuclear

plants. A1l of the estimates. including those for coal and
oil generating facilities. include a substantial factor of
cost escalation for the late 1970 s, and: assume that the

‘,rate ‘of escalation will ease by 1980.

Fuel Costs>

Fuel costs for all types of generating fac1llt1es have all

mskyrocketed in the last flve years. Prior to the Arab oil_

embargo of 1973, uranium was available at $6 to $8 per

pound, a rate which held relatively constant for the 20

previous years.‘ Coal had been selling at $10 to $12 per ton,

and oil for less than $5 per barrel. Since that time, the price

of uranium has shot up to Y $50/1b.. coal to $30/ton. and

~oil to $12, So/bbl. In terms of energy content, one 1b, of’

uranium is- equal to eight barrels of oil or two tons of

_ coal. 5 The fact that uranium prices have shot up by
'500% while coal has . increased by a more moderate 200%.'and
o0il by only 150%. has made nuclear fuel 1ose about half the

advantage in cost.it once had over fossil fuels,

S L RS

The fuel.requirenents for the.different t&pes.of'generation.
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therefore, vary substantially if out of date prices ére uéed
for calculation. At the time of the Wilson and Thor.study,
uranlum had seemingly stabilized at about $32/1b. Since’ '
that time, however the price has 1ncreased by an additlonal
50% to the $50/1b. range. This study will use the prices
_used by Wilson and Thor, as well -as more recent prices which

have appeared in the market for uranium,

Nuclears % c42/million BTU in 1975
66/million BTU in 1976 . o
escalation at 6.5% from 1975 to 1979
- escalation at 6.0% from 1980 to 2013

Nuclear, répid fuel price increase:

%.42/hillion BTU in 1975 ,
.66/million BTU in 1976 :
escalation at 9.3% from 1975 to 1979
escalation at 8.3% from 1980 to 2013

Coalt - $1.25/hillion BTU in 1975

escalation at 6.5% in 1975 to 1979 |
escalation at 6.0% from 1980 to 2013

0il: , $2.62/million BTU in 1975
, escalation at 6.5% from 1975 to 1979
escalation at 6.0% from 1980 to 2013
0il, rapid fuel_price escalation:
$2 62/h11110n BTU in 1975

escalation at 9 3% from 1975 to 1979'
escalation at 8.3% from 1980 to 2013

No provision has been made in these figures for a rapid
escalation of coal priées. as U.S. coal rééeryés are not‘
expected to be appréciably depléted during the énticipéted
33 yéar operating lifetimé of these generators, while the

supplies of o0il and uranium are not nearly as secure.
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.Qne third of fuel costs for nuclear power units is'fixed.
and will not be affected by reliability. This-occurs because
some degradation of nuclear fuel occurs whether the reactor
" is in‘operation-produoing electricity. or standing‘idle} This
means that a plant operating at 66% of capacity will consume
79% of the fuel required by a plant of ‘similar size operating
at 100% of capacity.. Alternatively. this means that a plant
operating at 52% of capacity (the average for all plants)
will consume 129% of the. fuel which would be required by a
._:plant of 1esser capacity providing the same output at 100%

:;of capacity..

Operations and Maintenance Costs

Operation and Maintenance‘coets for nuclear and oil piants
are far lower than for coal fired generating stations.' Presum-
'ably this is due “to the reduced throughput of fuei:‘if one
pound of uranium<equais two tons of coal, it:is reasonable
to expect lower operating costs with a fuel of reduced mass
and inherently cleaner handling characteristics. According
to Wilson and Thor, O&H oosts for the three types of generating
facilities are as follows: e |

Nnclear: 1$9.4?/kilowatt of capacity in 1981

Coal: $24.22/kilowatt of capacity in 1981
0il: $9.75/kilowatt of capacity in 1981

‘escalation for all of these at 7% per year



THE EFFECTS OF GOVERNMENT SUBSIDIES

Nearly every step of the power generation process, whether
by nuclear power, coal or oil is subsidized in some wa& by
_ governmental participation.- Publiclyiowned;utilities are
able to raise their capital requirements'by_issuing tax;free
bonds, which result in much lower interest rates than the -
market wonld‘provide for a profit-oriented'nrivateiy'owned
utility.’ Privately owned utilities operateras'government~lw
sanctioned monopollsts. and thelr rate of"- proflt is regulated. ‘
in part to protect consumers. but also. to insure contlnulng |
corporate 11quidity. Through the Energy. Research and Development
Agency, the federal government underwrltes most of the N
'1nnovat1ve research prograns for nuclear, geothermal, solar,
and wind generation. 'Through the depletion aliowance; tne
price of all mined material, whether uranlum. 0il or coal,
is subsidlzed by the taxpayer. Federal controls on the price
of o0il have kept U.S. oil prices below prevalling world prices.
Delays and variances in the 1mplementat10n of env1ronmental
regulations have reduced direct costs of power generatlon for
. existing utilities. An attempt to evaluate the total empact
of all of these forms of market interference wouid,be a
monumental (and possibly facinating) task. This study will
ake only one prov1sion for this maze of governmental
interference. As provided in the B of A study. the interest
rates for newvcapital are computed at a free-market rate

of 12.0%, rather than at the subsidized rate which a publicly
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Owned utility would‘bepable.to issue bonds. Once the effects
of these snbsidies is taken into account, the net cost of new
capital to the publlc will be the same or higher than the
market rate.' For example. a bond issued by a publicly owned -
utility at an interest rate of 6. 3% to an investor in a 70%

' income tax bracket will cost the public a total of 20. 01% |
;6 3% of this will appear in the accounting of their utllltyt'
the remainder is foregone income tax which would ‘have been

- paid to the government had the bond provided taxable income.

- THE c'osco OF A GENERATING PLANT

The data whlch follows in flgures 1 through L attempt to
show the ‘entire cost of building and operating a power
generating unit capable of providlng a reliable 1000 MW
of electricity. These costs all assume. that no:unanticipated
delaye in1conatruction are encountered. All figures snow
the total'cost in 1981 of building and operating a plant -
with a 33 year lifetlme. . For nuclear plants, capital
expendltures are spread over a four year period from 1977 to

1980, with escalation as shown on page 7. For foas1l fuel
.plants, capital costs are divided over a twocyear construction
period, from 1979 to 1980, again; with the escalation figures
.provided earlier. The total figuree include capitallcosts,
together with escalation .and interest ‘to 1981. and the
-discounted present value of all fuel and operation and
maintenance costs, including escalation, for the 33 year

‘operating 1ifetime of the plants.
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By calculating these values, it is possible to compare
which type of generation is least expensive economically.
given the assumptions about the price of fuel, capital.
operating costs, and the reliability of the various generatint

facilities which have been provided.

Figure £1% shows a hypothetical case in which all types of
generating facilities are operating at 100% of - capacity at all g,
times. - This type of reliability does not occur in practice, .
- but it is. this type of analys1s which is utilized in )
reporting the relative costs of various types of fa01lities
in the popular press. It should be noted in this example.
however._that nuclear plants hold a clear advantage in'

costs over other types of facilities.

Figure *2° shows relative costs of power production if we
presume that ue are capable of duplicating the most reliable.
. technology wnich we currently employ for each type of facility.
Since our most reliable nuclear plants operate at a lower factor
of capacity that our most reliable fossil fuel plants, allow- -
ance.has been made for the extra capital and fuel costs
incurred when sufficient capacity is constructed to provide
an equal anticipated output. Under this scenario, coal
holds .an advantage in total cost over nuclear power. but Oll
remains as a less attractive alternative. unless’ the 5 in
‘unanticipated increase in uranium prices which took place .
in 1976 are taken into account, and these higher prices |
continue to increase at the higher 8.3% escalator. In
such a case. 0il would begin to become competitive with

| nuclear power, but would remain at a'distinct disadvantage
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to coal.

Figure three.shows a more likely probability of the relative
costs of power ‘generation. This data assumes that ue are able
to duplicate the performance of our most recently installed ‘
power plants. If we are able to do this, that is. to maintain

" the performance record of plants installed s1nce June. 19?#,:
~'?nuclear power will not be competitive with power produced
by coal regardless of abnormal price increases which affect
| the 1975 market for uranium. If 1976 prices are 1ncluded.
or any rapid rate of. fuel price 1ncreases occur. oil would..

also become competitive..-

Figure °4* snows:a pessimistic scenario..in Wnich only
auerage reliability in our new'plant construction. Comparable
figures for coal generation are provided, and 1t ‘is evident .
that a drastic drop in the reliability of coal generators
would be required before -the cost of coal generated power
would become as great as for a new plant of average reliability;
. No additional projectinns have been provided for oil fired |
plants, as it is evident that coal fired plants hold a

distinct advantage in total costs over oil plants.
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THE TENDENCY OF PUBLIC UTILITIES TO OVERCAPITALIZE

| The tendency of public utilities to overcapitalize has
long been known to economists.- Because'the privately

ovmed utilities are government regulated ‘monopolists, the
rate of return (profit) permitted for utilities has. been

16 For thls

: calculated as a percentage of invested capital.
reason,‘utilities have always preferred capital 1ntensive
,productive methods to those having relatively higher
roperating costs and 1ower capltal requirements. The preference
of prlvately owned utilities for nuclear plants. in spite

of the increa31ngly obv1ous disadvantage which these plants
have in terms of total costs, follows this 1ong established
‘pattern. For the privately owned utility, the high capital
requirements are compensated by the 1ncrease in proflts permit~
ted. by the regulating agency. For the pdblicly owned utility,
the subsidization‘of capital'bond-issues through tax-exemption
provides.an unrealistically-low.rate'of interest. The

subsidy provided'by taxpayers for these tax-exempt bonds

are never figured into the benefiticost analysis conducted

by the individual utility.

Any national _program of economlzation in the production
of electrical power would certainly take the total cost,
including that of government subsidy, into account. It can
be said, however, that the individnal-utilities.are acting in

'their own self—interest, as well as that of their stockholders,



in‘pursuing these capital-intensive generating methode. At
the same time, however, we can easily see that the real
costs of producing electricitj by capital intensive methods,
such as nuclear plants,.are much higher than would result

from less capital-intensive sources such as coal and oil.

Special Consideration for Washington Stateo

Washington State currently enjoys some of. the lowest
electric rates in ‘the nation. This is due to ‘the tremendous
base of power prov1ded by the hydroelectrlc capablllty of our‘
river systems.‘ The Bonneville Power Admlnlstratlon;(BPA) |
provides the Yast majority of this power from dams
'conStrﬁcfed'with federal fﬁnds for the joint ﬁurposes of
flood controi and power preduction. The sale of electricity
by BPA therefore. is not requlred to generate revenue to
pay the full cost of these dams, as a part of the cost is
paid for by the enourmous flood control beneflts which these
dame provide. Consequently, our electric rates are'approx—
imetely one—fhird of those which preiail over most of»the
nation, and eur ner capita eonsumption‘is correspondingly

As we begin to consider 'additional generating units.'we must‘
consider the marginal cost of this power with relation to
the average which we already enjoy. Any form of thermal
generation will be at a cost of from three to ten times the
present average cost for hydro produced power. Because this
-~ power will be added into the existing:etream'of elecfricify.

we should only add this_poker'capability if the benefits of
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this additional, marginal power will exceed the costs of
providing such power. Present utility rates do not discrim-
1nate in this fashlon. 17 The lack of a marglnal prlclng

pollcy encourages addltional demand at average prices, whlle

imposing the much hlgher marginal cost on the system as &

whole. Utllitles in other parts of the country do not face

~this problem, since the magorlty of their power is already

derlved from such thermal generatlng unlts. and therefore,

imarglnal cost 1s not greatly dlfferent from average cost.

In 1975, addltlonal thermal generatlng plants in the U.S.

produced power at a cost between $.026/kwh and $.653/kwh;

-This«is between four and ten times the cost of hydro -

produced power from BPA. The introduction_of additional
thermal power can only be justified at the marginal. cost,
rather than at the much lower current average‘price for elec-

tricity in the Northwest.

An additional problem facing Washington State is a legal
constraint on BPA. BPA must, by law, sell power to publicly

owned utilities nreferentially before it can contract with

'prlvate companies. As the needs of publicly owned ntilities.

such as the Okanogan PUD, increase, less power is available
for sale to privately owned utilities, such as Puget Power.
Pri#ateiy'owned ufilities.'therefore. will be forced to
depend upon thermal generation for an increasing proportion-
of their power in coming years. As mentioned previousiy.v

privately owvned utilities increase their profits by increasing
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their capital investment. It is therefore logical to expect
a privately owned utility to choose a method of thermsl
generation whlch tends to maximize oapital costs. rather

than one which minimizes total costs, 1nclud1ng fuel, and
operations and maintenance. In tbis case, with the greater ;
capital costs of nuclear power, the proflt-max1mlzlng dec181on;
of a prlvately owned utllity would be biased in favor of this :
option. THhe relatlvely higher operatlng costs of coal or |
0il generation would not increase their profits, although

it is evident from flgure vqe that these optlons prov1de

electrlclty at a lower total cost

The argument has been made that nuclear power plants would
provide more employment than other optlons. The higher
construction costs would, over the short run, provide
.additlonal employment for persons 1nvolved in reactor
manufacturlng. as well as for those in the building trades.w
In terms of total contribution to the state, however, it
is likely that coal or oil plants would provide equal or
greater employment. There‘are presently no manufacturers
of nuclear reactors in the stete. and these pieces of
equipment will. therefore, be manufactured in other areas by
out-of-state workers.. Fossil fuel plants, being relatively
less sophisticated. would use a greater proportion of 1ocally
available technology.
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In terms of fuel, coal offers the most attractive possibilities
for job ereation, The state has no presently developed sources
of either o0il or uranium with which to fuel such power rlants,
and these fuels'would have to be brought in from outside,

‘thus profiding'jobs out-of-state., Coal reserves in the
-state are. substantial “however, and the formations 1ocated
;near Centralia. Chehalls. and Glacier could all provide fuel

. for electric generators. andjjobs for Washington miners.
CONCLUSION

This study has prov1ded a comparlson of the cost of electrlc
.generatlon from nuclear power plants with those for coal and
oil flred plants. No prov1sion has been made for the different
postures which heve been teken by environmentalists, although'
all cost estimates have included a provisibn for pollution
'abateﬁeht equipment'which_would meet all preseﬁtlreguletions. :
Similarly, no.provision has been made for the ﬁleas of
conservationists, who argue against increasing energy produc-
tion. This study does not attempt to show a need for power,
A1l which has béen attempted is to show the real costs of
generating electricity_frbm three alternativee. based upon

the best available information of the costs of the required

inputs.

If we try to honestly compare the costs of power generation.
- based uPOn present performance. we are forced to conclude.

that nuclear power generation is not competitive in cost with
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ceéi generation. TheAintroduction of government subsidies
and profit regulation into these decisions may alter the
monetary costs borne by the utilities, or their respective
nrofits. but the real coste of generation are higher as a
result'of'this governmental interference. If the capitai
requirements for nuclear.genefafion.ean be reduced; or the
reliability can be incneased, obviously this cempetifiﬁe.
disadvantage can be amelioz-'ated.. Until this is done, we
‘can expect the divergence between the hlgher utillty profitsn'
from nuclear generators with the obv1ously 1ower total cost

of f05511 fuel generators.to’ continue.
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DIRECT TESTIMONY OF JIM LAZAR, CONSULTING ECONOMIST
ON BEHALF OF THE PUBLIC
Q. Please state your name, address, and occupation?
A. Jim Lazar, 317 E. 17th Ave, Olympia, Washington. I am an
1ndependent consulting economist specializing in utility rate

and_resource planning issues.

Q. Rhgt is your educational and professional background in the
areazbf utility rate and resource analysis?

A. }ihold a degree in economics from Western Washington
Uni?efsity, and have undertaken graduate studies at that

1nspitution and at the University of Washington Graduate School
of Pﬁblic Affairs. My academic work has centered on the-

economlcs of regulated industries, including partlcularly the

: electrlc energy market.

I wofkéd on the staff of the Washington State Senéte between
1977 and 1982, first in the transportation field..and later as
an eﬁergy aide to a state senator. I was employed by the
Peoplé]s Organization for Washington Energy Resourcés as
Research Director during most of 1982, during which time I
served as the lead author of POHER's book on electric utility
ratemaking, The People's Power @Quide. I began doing consulting
work in 1979, and have continued that work since that time.
During 1981, I served as a member of the faculty of the Western
Consumer Utility Training Center, centered in San Francisco. f
have been an invited speaker at numerous utility-sponsored

forums on resource planning and pricing issues.
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My consulting clients have included the Northwest Power
Planning Council, local, state, and federal agencies, including

the Idaho PublibiUpilities Commission, the National Marine

Fisheries Service, and Is{and County,” Washington, industrial
trade associations, consumer groups, and electric utilities. I

have appeared as an expert witness on numerous occasions before

this Commission, before the Idaho and Oregon Commissions,

before the Bonnevjlle Power Admihistration. and before the

’ regulatory bodies governing numerous consumer-owned utilities.

" I have recently been appointed a memberfdf the Options

Evaluation Task Force of the Morthwest Power Planning Council,
which is involved in evaluating numerous alternative means of

providing for the region's energy future.

—aee .

Q; What is the purpose of your testimony in this proceeding?

" A. I have been asked by the Office of Public Counsel to discuss

what Colstrip-related facilities are currently useful for
providing service to Pacifiq's customers, to identify for the
Commission certain apparent inconsistencies in Pabific's
application for ratemak;ng treatment of the Colstrip project,
and to review the impact of the recent contract with Black

Hills Power and Light on Pacific's consumers.

Q. Please begin by discussing which of the Colstrip facilities
for which Pacific has requested ratemaking treatment are
actually available for service at this time?

A. Pacific is requesting inclusion in rate base of their

OFFICE OF THE ATTORNEY GENERAL
13th Floor Dexter Horton Bullding
Seattle, Washington 88104
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Direct Testimony of Jim Lazar ' Pagé 3

investment in Colstrip unit #3, of the facilities considered
"common" to Colstrip unitS 3&4, and of the investment in the
tWo 500 kv transmission lines between Colstrip and Townsend,
ﬁonféna. The breakdown of each of these elements is shown on
pagéf1 of Exhibit _~ (JL-1), derived from the Company's
resbbnse to Public Counsel Data Request #13. The total amount
of investment on which Pacific has based this request is $136
million The Washington allocated share is $20, 341 000, as
shown on line 21, Table 4-4, exhibit 6.

Tw@ibroblems must be addressed. First, the Colstrip project is
clégfly excess capacity, and the Commission should make a
dgféémination on how excess capacity should be treated for
ratéﬁaking purposes. Second, even if Colstrip_is;tp be included
in %ﬁ}e base, this partiéular request includes facilities which
areﬁﬁot providing service at this time, and faciiities which
could not do so, even if there were a need. This}includes a
pori;on of the capacity of Colstrip #3, and a portion of the
tradgmission facility. In addition, the Company has included in
their request 100% of the "common.facilities" between Colstrip
3&4 at this time, in spite of the fact that project #4 will

receive half of the benefits of these expenditures.

Q. On what do you base the conclusion that Colstrip #3
represents excess capacity?
A. First of all, M. Steinberg's testimony (TR. 18) indicated

that Pacific has a surplus of energy in the current year of 511

OFFICE OF THE ATTORNEY GENERAL
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Direct Testimony of Jim Lazar, .  Page 4

average MW; the 42 Mw in firsi yéér energy from Colstrip
(60% capacity factor; 70 MW capacity) is clearly excess to the

needs of Pacific's customers. In addition, Pacific has

‘committed oupput.;n excess of the capability of Colstrip #3 to

Black Hills Poﬁér and Light Company. Tb'ask that Pacific's
o L. ;.‘_\_\:-. e

captive ratepayers also'support'this investment would seem to

be double-recovery.

Q. Has Pacific been aQare of tﬁei} energy surplus for an
extended period of time?

A. Yes, in February, 1981, Pacific indicated to Bonneville that
they had an energy surplus through the year 1990 without the
Company's share of Colsirip #3&4, and without WPPSS #3&5. If
the  projected output of tnese:plants were included, the
projected surplus in 1989-90 would 51111 have been 212 average
MW, again, based on the 1981 estimate. In the company's March,

1984 estimate, provided in resbonse 10 RR. #1, the Company

~ shows an energy surplus thfough 1992-93, after accounting for

the Black Hills sale, and excluding any potential .production
from WPPSS #3. The letter to Bonneville and the response to RR

#1 are included in my exhibit as appendices A-1 and A-2.

Q. How does Pacific's surplus compare with that eétimated for
the region as a whole?
A. Pacific's surplus appears to be larger than average.
Bonneville is projecting a surplus through approximately 1990,
but appears to be including output from WPPSS #3 in that
OFFICE OF THE ATTORNEY GENERAL
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Direct Testimony of Jim Lazar Page 5

estimate. The region as a whole, as detailed on page 6-3 of the
Northwest Conservation and Electric PowerAPlan. has a
subscantlal surplus through at least 1988 under the medium-high
or medium-low forecasts. It is safe to say that the region has
a surplus throughout the period when the Black Hills contract

is;below the ultimate capacity of 75 MH.

_Q Hhat aspects of the Black Hills contract (exhibit 2) should

tne Commlssion look at in considering pacific's request in this
proceeding9
A. Nh11e PP&L is not ob11gated to serve the Black Hills

contract exclusively with Colstrip-generated energy. the Black

: Hills contracc should not be considered as anything less than a

0mm1tment of the Colstrip energy, and really is a comm1tment
of much more. If Black Hills had been an owner of Colstrip,
they would have paid a full share of the costs, ‘and accepted
tne“actual output. As the contract is written, Black Hills is
assured of the ability to receive power at up to an 80% _
capacity factor 52 weeks of the year, without any provision for
scheduled or unscheduled outages, and is required to pay only a

portion of the total costs of ihe project.

The price 1is ciearly based on Colstrip, and the tariff could

not be supported except for the completion of Colstrip #3 under
FERC'bclicies now applied_to this region, which limit sales for
resale 10 no more than the fully allocated cost of the plant on

which the sale is based. It is my understanding that FERC has

OFFICE OF THE ATTORNEY GENERAL
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I

allowed an exception to this policy in the Southwest, on an
experimental basis, but Pacific has not apparently requested an

exception.

Second, the Cbhmisslon must recognize'the 40 year nature of the
sale to Black Hills. The expected lifetime of Colstrip is in
the 30-35 year range; the Blaék Hills contract is for a 40 year
term, with fixed payments onl§ in the first 35 years, and 5
years of those at re&uced priées. For the first 5 years Black
Hills will receive a 50% discount on_;he fixed cost portion4of
their purchases, and for the lést five years Black Hills will
receive power from Pacific, apparently without any payment
whatsoever for capital'costs. If a new power plant is required »
at~that time to meet the obljgation under the contract, the

cost to Pacific could be very large indeed.

In the words of Black Hills, in a February 10 letter to FERC,

“Black Hills' customers achieve long term firm power and energy
at a substantial reductiﬁn from the cost of neQ construction.”
The FERC filing, including the Black Hills letter, are included

in my exhibit as Appendix B.

As exhibit 3 shows, had Black Hills proceeded with
participation in Wyodak 2, as they had origlnally planned,
their costs would have been far higher than the cost of

Colstrip energy under the contract with Pacific.
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As indicated in their letter to FERC (Appendix B), the capital
costs of building their own 75 MW plant would have been

$2560/kw, compared with a payment to Pacific under the contract
of_only $1695/kw. In this proceeding, Pacific is asking their
céﬁtive ratepayers to pick up the cost of Colstrip energy,
whjle Black Hills ratepayers receive the benefits. As a
miﬁimum, the amount of Colstrip dedicated to Black Hills should
béiﬁeducted from the amount to be carried By Pacific's

cuSiomers.

Tﬁjrd. it is important to realize that Black Hills' share of

'Céi§trip #3 increases, from the present 15 MW of capacity and

_asébciated energy, up to 75 MW of capacity and associated

enéfgy by 1988. By 1990, when the Colstrip energy would
béd{n t0 be useful in Pacific's system, Black Hills will be

ent}tled t0 more capacity than Pacific's share of Colstrip #3.

Ratepayers will have made a contribution when the capacity is

exéess. but will not be entitled to benefits if and when the

capacity is needed.

Fourth, Pacific has not apparently offset the costs associated
with Colstrip #3 by the revenues to be received from sale of
the power. If, in fact, Colstrip #3 is used and useful for
service 1o Washington consumers, then the power will be sold,
and revehues derived. Since Colstrip comes into the system at a

cost greater than the average revenue, there would still be a

OFFICE OF THE ATTORNEY GENERAL
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i
residual revenue requirement{?lrhave detailed on line 43 of
page 2 of exhibit _ - (JL-1) that this adjustment would reduce
the Pacific request by $1.84 million, after adjusting for the

10% loss factog'assumeq by the company in Exhibit 3.

This short run revenue.‘noweqér; must be considered in light of
the fact that much of the Cogstrib energy ceases 10 be
available on January 1, 1985ﬁ when the next increment of the
Black Hills tdntract takes effect. This further reduces the
cost which Pacific?s captive ratépaygrs can be considered

responsible for under any cichmstanges.

Finally, Black Hills receives -the benefits of a levelized fixed

.charge factor, which normally is not made avai;dble 10

ratepayefs. While the Company's response to the request for the )
first year cost of Colstrip #3 (PC-3) shows a levelized fixed
cost recovery, the actual rate request in Exhibit 6 does not
appear to track the mathematics of the Company's response to

the data request.

Q. Turning to the issue of shared costs between Colstrip #3 and
#4, please describe the problem with the Company's proposed
treatment?

A. The Company has proposed including 100% of the shared cdsts
between Colstrip #3&4 in the rate base addition for Colstrip
#3. The amount of shared costs, at December, 1983, was

$38,487,880. There are several problems with this approach.
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First, Pacific has offered its share of Colstrip #4 for sale
(a; least to Bonneville as shown in Appendix(A 10 my exhibit),
and‘it would be appropriate to include half of the shared costs
as part of the investment in Colstrip #4 in any price
négotiations with a potential purchaser. The Company refused to
prbvide copies of documents associated with any offers to sell
iﬁgir share of the Colstrip 3/4 output or the Company ownership

{qéthe projects to other parties in their response to PC-5.

Seéond, at least a portion of these costs would not have been
iﬁéurred were Colstrip #4 not beihg built. Third, the total

iﬁyeStment in shared costs cannot be used, or become useful,

uﬁﬁil Colstrip #4 is complete, and until sufficient

-1fdnsmission'has been built to transmit that pbwer to Pacific's

Washington service area.

Q. ‘How have other participant utilities treated the shared

césts of Colstrip?

A.;}uget Power has proposed splitting the shared costs'(and the

transmission) 50% to Col'strip #3, and 50% to Colstrip #4 in

their pending request before this Commission in Cause U-83-54.
-similar to

This isthe treatment I recommend in this proceeding if any

portion of the pending request is to‘be granted, for reasons

which will become clear. Washington Water Power made the same

proposal as Pacific; in Idaho, only 75% of NWP's shared costs

and transmission were allowed in the recently completed rate

case, in that Commission's order #18679 page 7. In Washington,

OFFICE OF THE ATTORNEY GENERAL
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WWP's request was not conte$ted”to the best of my recollection.

Portland GE'éng Montana Power allocated approximately 75% of
the shared';osfs‘to Colstrip #3, based on an analysis of which
COSLS were inbréased by the qeqision'to build two plants
instead of one; the Nbﬁtana case'js being aggressively
contested, and it is my unde?standing that a challenge of both
the PGE and the PP&L proposais are being made in Oregon as

weli.

Q. Is there an inconsistency in considering both the Common
facilities and the transmission investment used and useful at

this time?

AL Yes. If in fact 75% (or more) of the common facilities were

needed in order for Colstrip #3 to come into service, and those.
costs therefore should be assigned to Colstrip #3, then one
would have to look at the:capacity of each of the two lines of
the 500 kv transmission system, and determine if both of those
were needed for Colstrip #3 to come into ser?ice. The only
conclusion to be reached is that both are not. Only one line
would be needed to support the combined capacity of Colstrip
units 1, 2, and 3. Therefore, if a common facility cost
allocation is used which.-is based on the investment in.cbmmon
facilities needed to support a single plant, the same logic
should carry through to the transmission system cost

allocation.
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Q. What is the capacity of curréntly available Colstrip
generation, and of the associated transmission system?

Aé Colstrip 1 and 2 have capacity of 330 MW each; Colstrip #3
is a 700 MW unit; the combined generating capacity at Colstrip

presently is 1360 MW.

fbntana Power, owner of 540 MK of Colstrip 1-3 generating

capacity. has several transmission lines of 69 kv to 230 kv

leadlng from Colstrip, Wthh serve its own system, 1n addit1on

.'tg the 500 kv system. These have a combined carrying capacity

pf approximately 400 MW. The 500 kv system has been estimated

_Sf various levels of capacity. The Colstrip EIS indicated that
. a 31ngle 500 kv line would be expected to have a capacity of

"1500 MW, and a dual line capac1ty ‘of 5000 MH. Page 3.7-9 of the

Qo}strlp EIS is included in Appendix C-1 of my exhibit. .

~The Colstrip-Pacific Northwest Study, provided by the Company

iniresponse to Public Counsel request 9, showé the two
ci}cuits with 3850 MW of capacity, and a single line with 2100
MW of capacity, sufficient to carry the output of all four
Colstrip projects. The Colstrip Pacifié Northwest Study, is

included as Appendix C-2 to my testimony.

Even at the lower rating in the EIS, half of the system would
have a capacity of 1500 MW, which would greatly exceed the
output of the three operating Colstrip generating plants. Even
without consideration of the Montana Power lines, a single line
OFFICE OF THE ATTORNEY GENERAL
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- Seattle, Washington 88104
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?/._:

would appear to have capacity‘éxceeding the ability of the BPA

system now in place to deliver power to the West.

Q. Does the manner 1n which the Colstrxp transmission is built
allow for a segregation of one line from the other for
ratemaking purposes? :

A. Yes. Unlike most of the éPA dual circuit 500 kv lines, which
consist of two sets of conductors strung on a single set of
towers, the Colstrip line 1s TwWo separate transmission lines,
each with its own set of towers. Tnis construction is
substantially more expensive than‘fhe type of dual circuit
construction BPA is using for the portion of the Colstrip

transmission system they are building, from Townsend, Montana

“{0" Spokane. As testified by M. Steinberg, the BPA segment from

Garrison to Taft, necessary for operation of Colstrip #4, will -
not be in service until-Jduly/August, 1985. The BPA system is

scheduled for complétion to Spokane in 1987.

Because the private utility Colstrip transmission is really two
independent lines, the accounting has been separate for the “A"
and “B" lines. The "A" line was less exbensive to build, as a
portion of it was converted from a 230 kv line formerly owned
by Montana Power. According to the Company response to Public
Counsel request #13, Pacific's investment through December,
1983 in the "A" line totalled $9,549,500. The investment at
December, 1983 in the “B" line totalled $19,399,300, or

approximately twice as much as the "A" line. Had Colstrip #

OFFICE OF THE ATTORNEY GENERAL
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not been planned, it is unlikely that the "B" line would have
béen'built; there is no apparent justification for treating the

;“B" line as a part of the cost of Colstrip #3.

%Iﬁ any event, it is clearly inconsistent to include all of the
_ﬁbmmdn facility expenses as a part of Colstrip #3 (when not
;éyen'the sponsoring utiliiy has‘ardued that ailiof thésé costs
=Q§re.needed for a single project), and at the_same time inclqde
;the second transmission line (“B" line) whién is CIeérly not’
fgéeded to transmit'the output of thé thrée.exisiing'projects.
ﬁéacifid‘s existing Midpoint-Malin transmission line,

feésentially-equal in design characteristics to the “A" line,

-§ﬁés carried in excess of 1250 MW of capacity.;and there is no

féaSon to doubt that the “A" line could do the same,
bérticularly in light of the various studies-fating this
éépacity of a single SQO kv line at up to 2100 MWz -~ - -

Q{ Pending the completion of the BPA portion of the
fransmission system, is there a bottleneck which-pﬁecludes the
movement of the full output of-Colstrip 1, 2, and 3-te the
West? |

A. Yes. While the private utility transmission system is
overbuilt relative to present generating capacity (sufficient
to carry the output of 4 plénts and sell surp1u§ capacity to
others), the BPA system is inadequate to carry the full output

of Colstrip 1, 2, and 3.
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According to the minutes of the Colstrip Transmission Committee

of August 18, 1983, September 22, 1983, and November 17, 1983,

the BPA bottleneck precludes the movement of 135 MW of Colstrip
capacity to tne West. The relevant portions of the Transmission

Committee Minutes prOV1ded in response to PC-14, are included
in Appendix D to my exhibit?

While Colstrip #3 waé opera@ed.at full capacity during much of
the week of December 20-26§”Colstrip units 182 were backed off
by 65 MW per unit or more during the period when Colstrip #3

was operated at full capacity.

Q. Is the Company aware of the excess capacity which exists in

--the 500 kv system, after the BPA segment is completed?

A. Yes. In a contract dated April 17, 1981, the 5 utilities
owning the Colstrip transmission project agreed to allow BPA to
have access to 185 MH of .transmission capacity on the Colstrip
lines. This amount is ;n excess of the needs of the Colstrip
participants. BPA pla@s 10 use this capacity in order io wheel
power from Basin Electric Cooperative in North Dakota to Malin,
Oregon, for delivery to the Western Area Power Authority for
ultimate use in California.

#{F“Onw e¥eess -}-,. MM!“'M

The revenues from this,sale of, capacity to BPA should be :
\ A P .Y Agi o parhw

reflected\as an offset to the Company's revenue requirement for
the Colstrip,transmission system. However) these reveques
N

cannot logically begin until the capacity of the “B" line can
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be used

i.e., until ;{the BPA transmission segment is complete,
placed in §ervice, aigv

and Colstrip #4 can

_“B" line, as\well as the\revenues assbciated with the projegts

‘which become gseful at that time.

-Q. What is your recommendation to the Commission for this

:ﬁroceeding? .

;A. The addition of Colstrip #3 to Pacific's system compounds

Aiﬁhe long-existing problem of excess capacity. It is clearly

.inappropriate to grant a full rate of return on excess

A?E@pacity. Doing so would'totally eliminate any incentive for

fthe Company to carefully match loads and resources.

?égrther, since the output of Colstrip, or its equivalent, is -

cbmmitted to Black Hills for a 40 year term, the energy will

- not be available if and when it may be needed in the future.

The plant offers neither short-run or long-ruh benefits to

Pacific's customers. Given the lack of benefits, it appears

- difficult to justify any increase in rate§ whatsoever.

Although this is not my Recomﬁendation. the Commission could
determine that the available Colstrip capacity is used and
useful. Under such an assumption, it would be possible to
compute the appropriate level of rate relief for the portion of

the output which is available to PP&L's system.
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-The Commission:could,adoptza strictly short-run analysis, and
assqme that-the power not commi;ted 1o Black Hills is useful on
Pacific's syetem, For sueh an adalysis. it would be important
to exclude'the'commoﬁ faeility and transmission costs which are
not actually associated wiqh Colstrip #3, and should be
'essigned to'Colstrlp-#4, td BPA, or to future projects.

Thisnis parficui%rly important so long as Pacific is continding
efforts to sell its share of this project. In addition, the
Commission should excluee entirely_that portion of Colstrip #3
output, and the capacity required to generate that output,

which is committed to Black Hills from Washington rates. For

-~this amount of power, there is not even short-run availability,

even if one assumed that the power, if available, would find a;

current market on Pacific's system.

Q. Have you prepared an‘exhibit which details the

ad justments you recommend if the Cannission‘determines the
currently available capacity to be used and useful?

A. Yes, page 2 of my exhibit shows the development of

a rate proposal based solely on the assumption that the
Washington allocated_share of power from Colstrip #3'(ine1uding
50% of the common faeilities and the “A" transmission line)
which is not committed to Black Hills is used for Pacific's
customers, and that this power is sold at the average revenue

per kwh on the Washington System.
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-Q. Please discuss each adjustment on page 2 of your exhibit?
E-A' Line 9 shows thé Company investment, as shown on Page 2 of

; Fecord Response #4. Line 11 sﬁows the first year cost/kwh of
5.55.3 mills as provided by the Company in their response to data
f}equeSt PC-3, which is reproduced as Appendix E to my exhibit.
‘SJhe levelized cost, provided in response to PC-3, is 78
iééills/kwh. I am uncomfortable with these estimates, but have

1Qsed the Company-provided figures in my!analysis.

 éLines 14 and 15 remove, respectively, the investment at
iiﬂecember, 1983 associated with the “B" transmission line, and
AfESO% of the production facilities common to Colstr1p 3&. Line
‘317 shows the net investment in plant which is currently
%avallable for service, some $39 million less than the Company -

nas proposed on a systemwide basis.

;Line 19 applies the fixed charge rate of 12.21%, provided by

fhe Company in response to.the request for the first year cost
of Colstrip (PC-3), to the adjusted investment. Line 20 adds
depreciation at a 35 year straight line rate, producing the

annual capital cost (systemwide) on line 21.

The Company cdlculated production costs assuming a 70% capacity
factor in response to RR-2. I have adjusted the variable fuel
cost portion of this to reflect the first year capacity factor
of 60%, as testified to by Mr. Steinberg = (TR 25).
OFFICE OF THE ATTORNEY GENERAL
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?? .

Line 27 shows the total first year cost, consisting of the
annual cabftgl cost in line 21, .plus the variable fuel, and

fixed production costs in lines'24 and 25.

Line 29 shows the first year output, and line 31 the cost of
that output-at 65.97 mills/kwh. Using the Company's 70%

capacity faqtor assumpt10n3in'tne response to PC-3, the
cost/kwh would drop to 57.6 mills. Line 33 shows the amount of
energy committed to Black Hills, based upon the 80% capacity

factor assumed by Black Hills infﬁpeir FERC submittal included |
in Appendix B of my exhibit. Subtracting this from the total
output leaves the residual first year output available to

.-Pacific's system in line 35 of 262,800 MWH. =

Line 36 adjusts this using the Company's Washington allocated
share. I should point 6ut that this allocaﬁor, of 16% to
Washington is based on.the state contribution to Pacific's
system peak. If an energy, or peak-credit allocator were used,
recognizing that Colstrip was built primarily for energy,
rather than peak, the Washington share would be much lower. For
example, the weighted average cost of capital for measdring the-
cost of Colstrip in the Black Hills Contract is determined
using an energy allbcator. I believe the Commission should
'initiate an investigation into the interstate allocators used
by Pacific, as a peak-based allocator simply fails_to recognize

the primarily energy-related purpose of the baseload plants and
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transmission lines which formAthe basis of the need for

interstate allocation. In my analysis, I have used the

Company's allocator.

;?Line 37 adjusts the washingcon share for 10% losses, taken from
}iihe estimace in Exhibit 3; tnis'was neglected by the Company in
.ftheir response to PC-3. Line 39. shows the revenue requirement
;éxsystemw1de) based on the cost/kwh in line. 31, and the output

favallable to the system in line 35. Line 41 shows the

:érequ1rement aga1n using the peak allocator Pacific has used in
T%Lnls proceed1ng It would be possible to conduct this
4%§llocation'us1ng the jurisdiction-specific rates of return, but

ﬁ{the differences would be insignificant.

'The resulting amount, $2.776 million, must then be adjusted to
.recognize the revenue that will be received from the sale of
1the additional kllowatt hours produced by Colstrip #3, before a

‘residual rate increase can be determined.

If in fact the Washington ailocated share output of Colstrip is
used in Pacific's Washington syscem, it will be sold at the
currently effective retail tariffs; the average revenue at
present rates from these Washington tariffs is 4.86 cents/kwh
(Tr. 79). The sale of this power would thus produce an
offsetting revenue of $1.84 million. This leaves a residual

revenue requirement of $935,000 for this proceeding. If the
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.i, o

Commission finds that the butput of Colstrip #3 is used and

- useful in the Company‘s'washington service area, this is the

maximum revenue requirement adjustment that would appear
justified. Absent the capacity'factor reduction in lines 24 &

29, the rééidual revenue requiremént would be $722,000.

'However. I recommend that ‘the application be rejected on the

basis that the excess capabity provided.by Colstrip #3 provides
no short-run benefits to Pécific's ratepayers. and the Black
Hills contract commits the output over the long-run, so that
there are no long-run benefits available eithef. The exercise

above is based solely on a snort—run analysis which assumes

© that the Colstrip cépacity which is available to the Company

- is, in fact, used and useful.

Q. Does this complete.your prepared testimony?

A. Yes.
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