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ALASKA STATETEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

March 18, 1987

MEMORANDUM

RE:

Railbelt Energy Analysis
Research Request 87,114

As presented iIn the House Research Agency Railbelt Energy Analysis outline,
this memorandum covers Railbelt energy demand and the Bradley Lake proj-
ect feasibility anmalysis. The first section of the memorandum provides
information on Railbelt energy demand and utility capacity. This discus-
sion is followed by an examination of the Bradley Lake feasibility analysis
prepared by the Division of Policy iIn the Governor"s Office. The final sec-
tion recalculates Bradley Lake net benefits based on revised projections of
Railbelt energy demand and capacity requirements and other assumptions
incorporated in the Division of Policy"s analysis.

SUMMARY OF FINDINGS

This analysis of Railbelt energy demand is based on an examination
of projected peak demand, capacity reserve requirements, capacity
retirement schedules, the Alaska Department of Revenue®s statewide
population forecast, and Public Utility Regulatory Policy Act
(PURPA) Tacilities planned iIn the Railbelt area. Because of the
influence of population on energy demand, there is no basis for
forecasting a near-term increase iIn energy consumption while
population in the Railbelt is declining (page 3).

Actual 1986 net generation and peak demand were seven percent less
than APA projections. Our forecast, for the years 1987 through
2010, 1incorporates this initial decline iIn energy consumption. It

Public Utility Regulatory Policy Act (PURPA) electrical power produc-

tion

in this memorandum generally refers to small power production and

cogeneration facilities as defined and regulated by Chapter 1 of the
Federal Energy Regulatory Commission, PURPA of 1978.
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also incorporates further reductions in energy demand as a result of
near-term population declines. The APA forecast, prepared in 1935,
has not been subsequently adjusted for lower actual use iIn 1936.
The APA forecast for required production capacity overestimated
required capacity by 12.1 percent iIn 1986 and is 33.9 percent above
our adjusted forecast by the year 2001 (pages 3-6)-

For the Railbelt as a whole, existing electrical production capacity
(plus PURPA generators) will satisfy peak and reserve requirements
until the year 2000. There will be over 28 percent more capacity
than required for reserve margins until 2000 as a result of: 1) past
powver plant construction based on earlier population growth projec-
tions; and 2) low= reserve requirements as a result of integrating
stand-alone systems (pages 6-18).

Following revisions to assumptions regarding the costs to complete
Bradley Lake and the projected Cook Inlet gas prices and escalation
rates, the Division of Policy"s analysis concluded that Bradley Lake
is still economically feasible and is likely to be less expensive
than altemative gas generation over the 50-year period of analysis

(pages 18-20).

The division™s assumptions regarding gas prices appear to be reason-
able. However, we disagree with the division®s fundamental assump-
tion regarding future Railbelt energy demand and their conclusion
that additional capacity will be needed by 1991. We believe the
division®s analysis addresses the issue as 'which is the less
expensive option to construct excess capacity?’ instead of "what is
the least cost means of meeting projected Railbelt demand for elec-

trical power?” (page 20).

Following revisions to assumptions regarding gas plant fuel efficien-
cies and cost to complete Bradley Lake, we recalculated the net sav-
ings of Bradley Lake under three scenarios. The base case scenario,
which assumes (as the Division of Policy did) that new power is
needed by 1991, projects Bradley Lake net savings of $36 million—-
virtually identical to those projected by the Division of Policy.
Our second scenario, which delays Bradley Lake or gas plant con-
struction until power iIs needed, iIndicates that Bradley Lake would
not be economically feasible if completion of the project were
delayed until Railbelt energy demand warranted new capacity in the
late 1990s (pages 21-24).

Our third scenario--which compares Bradley Lake if constructed as
currently scheduled with a gas plant constructed when power is
needed In the late 1990s—-projects considerably lowver Bradley Lake
net savings of $36 million. The positive let savings indicate that
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the project should proceed, although from a public policy perspec-
tive, the relatively lovw ret savings increase the risk that iIn
retrospect we will have made a poor decision If forecast gas prices
are only slightly lowver than assumed (page 23).

The analysis iIs sensitive to changes iIn other assumptions to varying
degrees. The analysis 1Is most sensitive to assumptions which
directly affect annual fuel costs—-including the gas turbine fuel
efficiency assumption (pages 24-27).

RAILBELT ENERGY DEMAND AND CAPACITY REQUIREMENTS

This analysis of Railbelt energy demand is based on an examination of
projected Nd peak demand, capacity reserve requirements, and retirement
schedules that were developed by the Alaska Power Authority (APA). The
demand projections and capacity retirement schedules were prepared by the
APA based on estimates obtained from Railbelt utilities. In addition, we
exanined the Department of Revenue®s (DOR) historic and forecast population
numbers and information from the Alaska Public Utilities Commission (APUC)
on PuMic Utility Regulatory Policy Act (PURPA) facilities planned in the
Railbelt region.

Our analysis also looks at electrical energy demand and power plant capac-
ity fron a regional rather than individual utility standpoint.. This per-
spective iIs used because the existing Alaska Intertie Agreement and pro-
posed Bradley Lake Project Power Sales Agreement provide an interconnected,
organizational framework and facilities for energy planning in the Railbelt
as a region as opposed to stand-alone public utilities. Furthermore, the
Railbelt Energy Fund is intended to provide energy services to residents of
the region rather than to individual utilities iIn the Railbelt.

Energy Demand

In analyzing Railbelt energy demand, we reviewed historic net generation
and the APA"s projected demand (Attachment A). These trends were examined
in light of historic and projected state population figures (Table 1) ad
actual 1986 net generation and peak demand (Table 2). The historic
energy generation and population figures, as well as numerous models of
energy demand, indicate that population is a primary variable iIn deter-
mining energy demand levels. Because of the influence of population on
energy demand, there is no basis for forecasting a near-term increase in
energy consumption while population iIn the Railbelt 1is declining. e,
therefore, adjusted the energy demand forecast to reflect this projected
population decline.

2The Alaska Department of Revenue historic and forecasted number of
Permanent Fund Dividend check recipients is used as a proxy for state
population trends.
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TABLE 1
ALASKA STATE POPULATION* 1981 - 1999
DIVIDEND
YEAR RECIPIENTS
(in thousands)
1931 430.1
1982 478.8
1983 486.8
1984 483.1
1985 520.9
1986 530.8
1987 527.2
1988 525.8
1989 528.1
1990 530.3
1991 532.5
1992 534.6
1993 536.8
194 «538.9
1995 $1.1
1996 543.3
1997 545.5
1998 547.8
1999 549.9

* Based on the number of Permanent Fund
dividend check recipients.

Source: Alaska Department of Revenue,
March 1987.

Prepared by the House Research Agency,
March 1987 (POP; 861217-29).
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Actual 1986 net generation and peak demand were seven percent below APA
projections. We substituted actual 1986 energy usage for the APA forecast
in Table 2. In subsequent years, population projections were used as an
indicator of the directionand magnitude of changes iIn energy demand.

The Department of Revenue forecasts a decline iIn population between 1986
and 1989; the Alaska population is not expected to retum to 1986 levels
until approximately 1991. Based on this forecast, Table 2 shows a
similar decline in Railbelt energy demand for the years 1987 through 1989.

Beginning in 1990, demand increases proportionally totheslight 0,5 per-
cent awual increase iIn population until the year 2000. This projection
closely coincides with Chugach Electric Association™s revised demand
forecast of 0.55 percent annual growth as presented iIn the Division of
Policy"s feasibility analysis. Projected electrical energy demand for the
years 1991 through 2010 is based on a 0.1 percent compounded growth rat™.

Utility Capacity and Retirement Schedules

Information on current Railbelt standing capacity and retirement IS pre-
sented In Tables 3 -5 for the subregions of Anchorage, the Kenai Penin-
sula, and Fairbanks. These tables are identical to those prepared by the
APA with the exception of the addition of three PURPA power plants planned
in the Anchorage area and one PURPA power plant planned iIn the Fairbanks
area. Plant retirement schedules have not been altered because the util-
ities believe these November 1985 Susitna hydroelectric project retirement
projections continue to be valid.

The utilities” retirement schedule of installed capacity is referred to as
conditional retirement. It I1s the anticipated date that generating tur-
bines require replacement or rebuilding. Conditional retirement is influ-
enced by both physical and economic factors. Physical factors include the
level of facility usage and the consequent ‘wearing out” of equipment.
Because it is possible to completely or partially rebuild natural gas tur-
bines, their retirement schedules can be iIncrementally adjusted. These
conditional retirement dates can, therefore, be influenced significantly by
economic and technological factors such as the price of natural gas ad
fuel efficiency of equipment.

3Because the majority of the state"s population resides iIn the Railbelt,
we believe these statewide numbers are a reliable indicator of changes iIn
the Railbelt population.

~The 1986 number is based on the number of residents who claimed a
Permanent Fund Dividend check for that year. They could, honever, have
left the state before the end of calendar year 1986.

BRich?rd Emerman, Economist, Alaska Power Authority, Anchorage, personal
communication, March 4, 1987.



TABLE 3
POMVER PRODUCTION CAPACITY AND RETIREMENT IN ANCHORAGE

Generating
unit Principal Capacity Retirement

Unit name Owner Fuel QoW Date
Eklutna APAd Hydro 30.0

AVLPCT#1 AVLP NG 16.2 1990
AVLPCTO2 AVLP NG 16.2 1990
AVLPCT23 AVLP NG 19.9 1991
AVLPCT24 AVLP NG 33.8 1992
AVLPCCO56 AVLP NG 47.5 1999
AVILPCCH76 AVLP NG 109.3 1999
AVLPCT28 AVLP NG 87.0 2009
BEL CrfA CEA NG 16.1 194
BEL CT#2 CEA NG 16.1 194
bel an CEA NG 49.5 1999
BEL CT#4 CEA NG 10.0 1996
bel an CEA NG 67.3 1999
BEL CCH63 CEA NG 100.6 2007
BEL CCH78 CEA NG 100.6 2007
INT CT#1 CEA NG 14.3 1996
INT CT#2 CEA NG 14.3 1996
int an CEA NG 19.9 1996
PURPAFFI™ MSE Peat 20.0 2025
PUR?AH2* MSV we 20.0 2025
PURPAFF3** Gl Caal 50.0 2027
* Anticipated start-up date is 1990.

** Anticipated start-up date is 1992.

Legend: APAd= Alaska Power Administration

AVLP= Anchorage Municipal Light and Power
CEA= Chugach Electric Association

MSE= MatSu Energy

MSV= MatSu Valley

SGI= SGI, Inc.

CT= Combustion Turbine

NG= Natural Gas

WC= Wood Chips

Source: Alaska Power Authority, February 1987; Alaska Public Utilities
Commission, March 1987.

Prepared by the House Research Agency, March 1937 (Anchorage; 861217-29).



TABLE 4
POWER PRODUCTION CAPACITY AND RETIREMENT ON THE KENAI PENINSULA

Generating
Unit Principal Capacity Retirement

Unit Name Owner Fuel (D) Date
BERNCT#1 CEA NG 8.9 1988
BERNCT#2 CEA NG 18.4 1997
BERNCT#3 CEA NG 27.2 2004
BERNCT#4 CEA NG 27.2 2004
COOPER LAKE CEA Hydro 17.4 -
SOLPOTCT#1 AEG&T NG 38.5 2011
" «|CHI-4 HEA OIL 2.1 2000
SES, J 1-3 SES OIL 5.5 1995
Legend: CEA= Chugach Electric Association

AEG&T= Alaska Electric Generation and
Transmission Cooperative

HEA= Homer Electric Association

SES= Seward Electric System

CT= Combustion Turbine

NG= Natural Gas

IC= Intermal Combustion

Source: Alaska Power Authority, February 1987; Alaska Public Utilities
Commission, March 1987.

Prepared by the House Research Agency, March 1987 (Kenai; 861217-29).
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TABLE 5
POVER PRODUCTION CAPACITY AND RETIREMENT IN FAIRBANKS
Generating
Unit Principal Capacity Retirement
Unit Name Owner Fuel () Date
CHENST#1 AVUS Coal 51 2000
CHENST#2 AVUS Coal 2.0 2000
CHENST#3 AVUS Caal 1.5 2000
CHENCT#4 RS Oil 6.1 1987
CHENST#5 AUS Coal 20.0 2005
CHENCT#6 AVUS oil 26.1 2006
RVUSIC#! AWUS il 2.8 1992
RVUSICH2 AWUS il 2.8 1992
FVUSICH3 AVUS il 2.8 1992
HEALST#1 GVEA Coal 25.0 2002
HEALICH#2 GVEA il 2.6 1997
NOPOCT#1 GVEA oil 60.9 2006
NOPOCT#2 GVEA oil 60.9 2007
ZENCT#1 GVEA oil 18.0 2001
ZENCT#2 GVEA oil 18.0 2002
DSLIC#1-8 GVEA il 14.7 1996
PURPA#1** AEM wC 2.0 2025
*Chena Units #1-4 Not Currently Operating
** Anticipated start-up date is 1990!
Legend: RWS= Fairbanks Municipal Electric Association
GVEA= Golden Valley Electric Association

AEM= ARM, Inc.

ST= Steam Turbine

CT= Combustion Turbine
IC= Intemal Comustion
WC= Waste Coal

Source: Alaska Power Authority, February 1987; Alaska Public Utility
Commission, March 1937.

Prepared by the House Research Agency, March 1987 (Fairbanks; 861217-



Representative Cotten
March 18, 1987
Page 10

In general, declines In energy demand tend to postpone the retirement of
equipment because the facility is used less, thereby decreasing physical
wear. In addition, declines in the price of natural gas reduce the overall
cost of plant operation which reduces the desirability of capital invest-
ments that increase operational efficiency. The reverse would also be
true—increased usage accelerates the physical wearing out of equipment and
higher fuel costs makes investment iIn newer, more efficient equipment
relatively more cost-effective than the incremental rebuilding of less
efficient equipment. Because these retirement schedules are "moving tar-
gets”, time constraints for this analysis prevent a thorough examination of
these schedules.

The Railbelt generating capacity, net of retirement, was altered to include
four planned PURPA facilities in the Railbelt area. Three of these plants
(PURPA if 1-3, Table 3) are to be built iIn the Anchorage area; the fourth
(PURPA # 1, Table 5 is to be built In the Fairbanks area. The APUC cur-
rently has dockets open for these facilities which are scheduled to come on
line In approximately 1990. At least two of these PURPA facility corpora-
tions i1iave entered into power sales discussions with utilities In the Rail-
belt. Because of the stage of development of these plants, their
estimated 115 megawatts of iInstalled capacity was included In our capacity
calculations/

The APA"s reserve capacity calculations were also adjusted iIn our
analysis. Reserve capacity iIn the continental United States is usually set
at 15 to 20 percent of peak demand for a totally integrated system (i.e.,
one which makes possible the sharing of capacity through transmission
lines). The contiguous states are also divided iInto seven reliability
councills which provide an organizational structure for the sharing of gen-
erating capacity. The ability to share power also allows the sharing of
reserve capacity and results iIn the relatively small percentage of peak
demand reserve capacity.

At the opposite end of the reserve capacity spectrum are stand-alone
systems, which are comon iIn Alaska. For smaller stand-alone systems such
as a one-ditsel generator in a rural comunity, 100 percent backup is not
unusual . For larger communities with multiple generators which are not
integrated with other power fTacilities, reserve capacity egual to the
capacity of the largest single generator is the general rule. With the
development of an integrated system through the construction of interties,
the Railbelt has the ability to reduce required reserve capacity.

~“Michael Travella, Utilities Engineer, Alaska Public Utilities
Commission, personal communication, March 6, 1987.

7These electrical power generating fTacilities and the Federal Energy
Regulatory Commission, Public Utilities Regulatory Policies Act of 1978
(PURPA) may warrant further analysis, which this agency can conduct upon
request.

0
°Michael Travella, Utilities Engineer, Alaska Public Utilities Commis-
sion, personal comunication, March 10, 1987.
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All utilities iIn the Railbelt are currently connected via an intertie
system (Figure 1). Following the completion of the Anchorage-Fairbanks
intertie, the Alaska Intertie Agreement was signed iIn December 1985 by
Chugach Electric Association, Alaska Municipal Light and Power, Golden
Valley Electric Association, Fairbanks Municipal Utility System, and the
Alaska Electrical Generation and Transmission Corporation. In this agree-
ment, each utility agreed to a required 30 percent reserve margin. Based
on this intertie agreement, the fact that the Railbelt is now an integrated
system, and a comparison with national standards, we believe that a 30 per-
cent reserve capacity margin IS a reasonable and conservative reserve
capacity margin. This analysis, therefore, uses aQ30 percent reserve
requirement rather than the 40 percent used by the APA.".

9ur analysis also calculated required reserve capacity on a subregional
basis (i.e., Anchorage, Kenai, and Fairbanks). This implies that
utilities In a subregion will share their reserve capacity via the
ability to share power over interties. The APA used this same approach
in their Railbelt ene; ,y requirements forecast (Table A.2, Attachment A).
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Capacity vs. Demand

Combining our demand forecast with utility capacity and retirement sched-
ules for the Railbelt and for the Anchorage, Kenmai Peninsula, and Fairbanks
subregions (Figures 2-5), the required schedules for additional capacity
are apparent. For the Railbelt as a whole, existing capacity (plus
planned PURPA generators) satisfies projected peak and reserve demand until
the year 2000.10 Electrical generation capacity exceeds required
reserve by more than 28 percent until the year 2000 as a result of: 1) past
plant construction based on earlier population growth projections; and 2)
lower reserve requirements as a result of iIntegrating stand-alone systems.
Similarly for the Anchorage subregion, there is adequate capacity uitil the
year 2000.11 On the Kenmai Peninsula, there is sufficient capacity until
the Jear 2005; there is also substantial excess capacity until 1998. In
the Fairbanks area, existing capacity can provide energy services until
2007 . There will be approximately 65 percent excess capacity (over
required reserve) in Fairbanks until 2003. 2

A comparison of our demand analysis with APA"s forecast (Table 2) shows
that APA"s forecast is 18.6 percent higher in 2988 and diverges to 33.9
percent higher in 2001. These differences occur primarily because the APA
1) does not take iInto account a decline iIn population and energy demand
from 1986 through 1989 and 2) overestimates reserve capacity requirements.
The ’nplicat-".u.i of these results iIs that 90 megawatts of additional
electrical generation capacity are not required in the Railbelt until the
late 1990s.

1 Capacity is sufficient to meet projected Railbelt power requirements
until 2000 even without the 115 MW expected to be generated by the PURPA
power facilities.

IIThere iIs some discrepancy between the retirement dates for the two CEA
100.6 W gas turbines. The APA schedule their retirement on a 30-year
lifespan (2007) while CEA plans retirement iIn 1997 and 1999. Because of
the excess production capacity iIn Anchorage and the rest of the Railbelt,
hovever, this discrepancy does not alter the year 2000 result. If,
however, PURPA power 1isnot included, additional capacity would be
required in 1998. In our benefit-cost analysis, we used the year 1998.

120iscussions with Chuck Cant etury, Fort Richardson, Public Affairs
Office for the Alaska Division (March 11, 1987), indicate that the
military has no intention of purchasing power from utilities In Fair-
banks. They have purchased a small amount iIn the past to more conven-
iently service two buildings. In the past, until the decline In the
price of fuel oil, GVEA has purchased military power.
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The Teasibility analysis of the Division of Policy was based on the
assumption that additional increments of generation capacity are necessary
in 1991. Our examination of the Bradley Lake project economic feasibility
refers to the scenario under this assumption as the 'base case.” As a
result of our energy demand analysis, we also consider two other options as
follons: 1) delaying both the Bradley Lake project and the construction of
alternative natural gas facilities until they are needed iIn 1998; and 2)
completing the Bradley Lake project as currently scheduled, while delaying
gas plant construction until 1998.

Our capacity and demand analysis does not take iInto account the potential
for further energy demand reductions through load management, more effi-
cient use of energy, technological iImprovements, and energy conservation.
It i1s likely fiat future capacity construction could be delayed past the
year 2000 through improved energy management and utilization. This,
however, would be unlikely iIf the State subsidizes capacity construction
because the subsidization of powver production and consumption often results
in the inappropriate or wasteful use of energy resources.

ECONOMIC FEASIBILITY OF BRADLEY LAKE: THE DIVISION OF POLICY®"S ANALYSIS

In this section, we review the February 25, 1987 feasibility analysis
prepared by Jack Kreinheder of the Division of Policy (OP) iIn the
Governor®s Office. The DP analysis was directed toward the decision of
whether to complete the Bradley Lake project at its marginal cost--defined
as the total project cost less costs incurred or obligated to date [sunk
costs]--or to suspend or abandon the project and pursue gas generation or
other altematives. As indicated by DP, a marginal cost analysis iIs appro-
priate at this time because the Bradley Lake sunk costs could not be
applied toward gas generation if Bradley were terminated; the gas genera-
tion altemative would have to be constructd from scratch.

Simply put, the analysis compares the cost to complete Bradley Lake with
the cost of providing the equivalent 90 megawatts of power under a gas
generation altemative. Costs In both cases are presented iIn 1936
dollars. The analysis assumes that a 90 W gas turbine altermative would
be constructed in 1989 and 1990 if Bradley Lake were not completed. The
net benefits of finishing Bradley Lake are expressed as savings in millions
of 1986 dollars, once the costs o* the gas altemative have been subtracted
from the Bradle™ Lake costs.

13The Division of Policy analysis revises an August 1986 Stone and Web-
ster Engineering Teasibility prepared for the Alaska Power Authority
(APA). The DP incorporated different assumptions for Bradley Lake costs
and natural gas prices and calculated net benefits using the APA"s model.
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The DP concluded that Bradley Lake ™"is still economically feasible ad
that completing the project is likely to provide lowmr Jlong-term power
costs than alternative gas generation.” However, the p“ojected net bene-
fits of Bradley Lake are much lower than those calculated under earlier
analyses, primarily because of the dramatic decline iIn current and pro-
jected Cook Inlet natural gas prices. The key assumptions underlying DP"s
conclusion are discussed below.

Costs to complete Bradley Lake. The costs of the Bradley Lake project
have been adjusted domward to take into account the following:

sunk costs estimated at roughly $75 million, including $45 million
already spent on the project and $30 million as a midpoint estimate
of project termination expenses and site restoration costs which
would be required by FERC if Bradley Lake were terminated;

projected savings of $28 million on the total construction cost
due to lower inflation and lower construction costs. The Alaska
Power Authority"s preliminary revised cost estimate for Bradley Lake
is $328 million, compared with the original 1983 estimate of $355
million; and

estimated savings of $30 million in financing costs because of the
APA"s use of short-term, variable rate notes, coupled with arbitrage
earnings on the reinvestment of the note proceeds.

The above items result in a $133 million reduction in the cost of complet-
ing Bradley lLake. As DP"s analysis indicates, the original project costs
of $408 million ($356 million construction + $52 million financing costs)
can be reduced by almost one-third to a cost of about $275 million to com-
plete Bradley Lake.

Cook Inlet Natural Gas Prices. As you are aware, natural gas prices have
declined dramatically since the original 1983 Stone and Webster Engineering
feasibility analysis of the Bradley Lake project. Gas received under
Enstar*s 1982 gas contract--which ties the gas price to the price of fuel
oil at Tesoro®"s Nikiski refinery—-has declined 37 percent from $2.32/mcfF
(in 1982) to $1.47/mcfF (v. January 1987). As indicated in the Division of
Policy™s analysis, the Kjy questions are: 1) what is the likely price of
gas under new Cook Inif- gas contracts; and 2) what is the most probable
rate, or range of rates, at which gas prices will increase iIn the future.

e
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The DP analysis calculated Bradley Lake net savings under a range of base
gas prices (S1.10 to $1.70/nr.f) and a range of real price escalation rates
O to 2 percent). 4 Chugach Electric Association (CEA) recently paid
51.70/mcf in short-term contracts with Beluga field producers; the consen-
sus places the upper limit for the base price of new gas supplies at
S1.70/mcf. The DP suggests that a base price of S1.50/mcf appears to be a
good mid-range figure. With respect to real escalation rates, views vary
but the DP analysis referenced forecasts of gas prices by the Department of
Revenue and CEA. According to Revenue®s December 1986 petroleum revenue
forecast, Cojk Inlet gas prices are expected to track crude oil prices,
which assume an average 2.0 percent real escalation rate between 1987 and
2003. The CEA"s gas price forecasts are fairly close to Revenue's.

In sumary, the DP analysis calculated a series of projected net benefits
which incorporate the lower cost to conplete Bradleylake as well as a
rangeof base gas prices under real escalation rates ranging fron O t 2
percent. Attachment B presents the DP projections of net savings; the
economic Teasibility of Bradley Lake (even under the lower cost estimate)
remains very sensitive to gas prices and their rate of escalation. For
example, at a base price of $1.60/mcf and two percent real escalation,
Bradley Lake is estimated to be $35 million cheaper in 1986 dollars than
the gas altemative. At a one percent real escalation rate and a base
price of $1.60/n*cf,however, Bradley net savings drop by about $55
million. As noted by the division, each 10 cent/mcf change iIn base gas
prices alters the Bradley net savings by about $15 million. Despite the
uncertainties, the division concludes that "...current gas price forecasts
by the Department of Revenue and Chugach Electric suggest that Bradley Lake
is still likely to be less expensive than [altemative] gas generation over
the 50 year period of analysis."

A REEXAMINATION OF BRADLEY LAKE NET SAVINGS UNDER KEY ENERGY ASSUMPTIONS

Based on our review of the above analysis, we conclude that the Division of
Policy"s assumptions regarding the base gas prices and projected escalation
rates appear reasonable. However, we question the division®s fundamental
assumption regarding future Railbelt energy demand and the timing of instal-
lation of additional capacity. Our analysis of Railbelt energy demand and
capacity requirements indicates that, even without Bradley Lake, new gas

*4The Division of Policy analysis does not add a delivery charge to the
wellhead price of gas; it assumes that new gas generation will be located
near a producing field (e.g., the Bemice Lake substation near Marathon®s
Steelhead platform). A 40 cent/mcF delivery charge (used in the August
1986 Stone and Webster feasibility) would increase costs of the gas
alternative and enhance the projected net benefits of Bradley Lake by
about S65 million.



generation will probably not be needed until the late 1990s. This conclu-
sion stems fron: 1) lower near-term energy demand forecasts due to popula-
tion declines; and 2) lower reserve capacity requirements because of exist-
ing regional interties. In light of this conclusion, we believe that the
division®s analysis must be reexamined.

In this section, we Tfirst present our analysis af Bradley Lake net
benefits, expressed as savings, under three scenarios:15

1. The base case incorporates the Division of Policy"s implicit
assumption that 90 MW of additional gas generation will be needed
in 1991 if Bradley Lake is not completed. We altered the divi-
sion"s cost to complete Bradley Lake to be $283 million--the revised
construction cost of $328 million minus the $5 million already
spent on construction. If the decision were made to abandon Bradley
Lake and proceed with gas generation, the cost of the gas alterna-
tive would include the estimated $30 million in Bradley Lake termina-
tion and site restoration costs.

2. Assuming that 9O W of new power iIs not needed until the late 1990s,
the second scenario provides a comparison of Bradley Lake and the
gas altermative if construction of both were delayed and power com-
menced in 1998. The cost to complete Bradley Lake includes
expenses to mothball the project In 1987 and reactivate the project
in the mid-1990s. As above, the gas altemative includes the cost
of termination and site restoration at Bradley Lake as well as gas
plant construction costs iIn 1996-97. Since neither project would
begin producing power until 1998 under this scenario, we extend the
period of analysis until the year 2048 iIn order to provide a 50-year
period of costs for analysis.

3. The third scenario assumes that the Bradley Lake project is com-
pleted under the current schedule at an estimated cost of $283 mil-
lion. Hovever, we believe that the decision to complete Bradley
Lake must be weighed against alternative gas generation which would
be constructed later in the 1990s and begin producing power in 1998
when It was needed. \While this feasibility analysis does not pro-
vide a year-for-year comparison, It does present a calculation of
today"s decision to complete Bradley Lake. In effect, this scenario
calculates the merits of the public policy decision to proceed with
Bradley Lake.

15Detailed tables for each of these scenarios are included iIn Attachment
C.



Base Case Scenario. Based on an analysis of Chugach Electric Associa-
tion™s projections, the Division of Policy concluded that new gas genera-
tion will likely be installed by 1990 if Bradley Lake were not completed.
Under this scenario, Chugach Electric indicates that a new 87 W gas plant
would Hlikely be constructed and become part of the base load capacity,
thereby delegating older, less fuel efficient turbines to peak loading.

We recalculated the net present costs of Bradley Lake and the gas genera-
tion altermative under this base case of power needed (from either source)
by 1991. In the process of verifying the APA/DP model, we made slight
modifications to the spreadsheet formulas but did not alter the analytical
approach. Our base case scenario, however, incorporates two notable
changes in underlying assumptions. First, we believe that the gas genera-
tion"s fuel efficiency should reflect the effective heat rate of a new gas
turbine (approximately 11,500 Btw/kwh), rather than the 13,000 Btwkwh rate
used in the APA/DP model. It is appropriate to compare ‘new' Bradley Lake
power with power produced at the fuel efficiency of a new turbine, rather
than under a blended, less efficient rate (of 13,000 Btw/kwh) based on the
combined use of new and old turbines.

The second change incorporated into the APA/DP model was to alter the cost
to complete Bradley Lake to equal 3$283 million. This represents the pre-
liminary revised construction cost ($328 million) minus the expenses to
date ($5 million). If the decision were made to terminate Bradley Lake,
an estimated $30 million in termination and site restoration expenses would
be incurred In order to then proceed with the gas generation altermative.
We, therefore, iInclude these Bradley Lake termination and site restoration
costs as a cost to the gas altemative.

As shom in Table 6, the Bradley Lake net savings under our base case
scenario equal $85.8 minion--virtually the same as those presented by the
Division of Policy. The cost savings gained through greater gas turbine
fuel efficiencies incorporated Into our base case are cancelled by the
termination and site restoration costs added to the gas altemative if the
decision were made to abandon Bradley and proceed with gas generation.

16Tom Martin, Director of Planning, Chugach Electric Association,
personal communication, March 9, 1937.



TABLE 6
3RADLEY LAKE NET SAVINGS UNDER VARIOUS SCENARIOS

(Million $)
....... NET PRESENT COST...... BRADLEY LAKE

SCENARIO GAS ALTERNATIVE BRADLEY LAKE NET SAVINGS
1. Base Case

w/Power iIn 1991 $330.4 $244 .6 $35.8
IA. Base Case under Revised

Demand Forecast 315.7 229.9 85.8
Il. Construction Delay

w/Power iIn 1998 280.6 406.7 (126,0)
I11. Bradley Lake now vs

Gas Plant in 1998 280.6 2446 36.0

Note: All scenarios assume a base price of $1.60/mcf; zero delivery
charge; 2.0 percent escalation rate; 11,500 Btwkwh heat rate; 4.5
percent inflation; and $400/kw gas plant construction costs.

The base case scenario iIncorporates the flawed assumption that 90 MV of
additional power will be needed In 1991. Our demand analysis concludes,
instead, that an additional iIncrement of production capacity will not be
needed until the late-1990s. Therefore, the construction of either Bradley
Lake or the gas altemative would result in the early retirement of exist-
iIng generation capacity. It is assured that Bradley Lake or a new, more
efficient gas turbine would result iIn lower costs through the displacement
of older, less efficient gas generation production. Because the cost reduc-
tions are the same for both types of new poner, Bradley Lake net savings do
not change for this base case under revised demand forecast scenario
(Table 6). The net present costs, however, decline by roughly $15 million
for both Bradley Lake and the gas altemative.

Delay Construction Scenario. The net savings of Bradley Lake become
negative under our second scenario iIn which construction of both Bradley
Lake and the gas plant altermative are delayed several years until Railbelt
energy demand catches up with existing capacity and new generating capacity
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iIs warranted. As showmn in Table 6, the net present cost of Bradley Lake
(if construction were delayed until 1994-1997) nearly doubles from S245
million in our base case to $407 million.

Under this scenario, we assume Bradley Lake construction costs of $15
million during the period 1994-97 [i.e., the 1987 estimated cost to com-
plete Bradley of $283 million inflated at 4.5 percent annually plus an
estimated $30 million iIn additional expenses (administration, licensing,
and contracting). We estimate that the project would require $554 million
in long-term taxable bonds, issued in 1993 at 10 percent interest, iIn order
to cover construction costs as well as four years of debt service payments
prior to project, revenues commencing in 1998. Bradley Lake costs would
increase dramatically due to the loss of the favorable short-term financing
presently in place. On the other hand, the net present cost of the gas
altermative drops if construction is delayed—primarily because fuel sav-
ings during the period of delay more than offset the gas plant®s increased
financing costs (which are relatively minor compared with those for Bradley
Lake)." As showm iIn Table 6, the Bradley Lake net savings under this
scenario are projected t be a negative $126 million. On the basis of
this analysis, It does not appear to be economically feasible to delay
Bradley Lake and reactivate the project in the mid-1990s.

Bradley Lake in 1991 ws Delayed Gas Construction Scenario. Our third
scenario calculates the net present cost of Bradley Lake constructed under
the current schedule and the net present cost of the gas plant altermative
iIT 1t were delayed until needed. The net savings to be gained from complet-
ing Bradley Lake decline to about $36.0 million. From a public policy per-
spective, we suggest that this scenario presents a mathematical formulation
of the real question: What is the benefit (or cost) of proceeding with
Bradley Lake at this time, despite forecasts which suggest that the project
iIs not needed for several years? Based on this analysis, the positive
net savings of Bradley Lake indicate that the project should proceed. How-
ever, the net savings are not outstanding--and In retrospect could become
marginal or negative if gas base prices and/or price escalation rates are
lover than assumed.

Net Savings under Various Assumptions

We recalculated the net savings projected for the Bradley Lake project
under varying assumptions (gas plant construction costs, turbine heat rate,
inflation rate, and discount rate) iIn order to determine the sensitivity of
the analysis to changes iIn these assumptions. Table 7 summarizes the net
savings as these assumptions are varied under the base case scenario ad
the '"Bradley Lake now ws. delayed gas construction’” scenario which we
believe to be most accurate representation of the current public policy
choice.

\%V7We assume that gas plant construction in the mid-1990s would be

financed by taxable revenue bonds at a 10 percent interest rate. The 10
percent interest rate was assumed for delayed gas plant construction in
both the second and third scenarios.
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BRADLEY LAKE NET SAVINGS UNDER VARYING ASSUMPTIONS

SCENARIO/ASSUMPT ION

Scenario I: Base Case
w/ Power in 1991

Construction Costs
of $350/kw

Heat Rate of
13.000 Btu/kwh

Inflation Rate
at 5.0 percent

Discount Rate
3.0 percent
4.0 percent
12.0 percent

Qillions $)

GAS ALTERNATIVE

$330.4

325.0

359.9

327.9

369.3
297.4
100.8

Scenario Ill: Bradley Lake now vs

Gas Plant in 1998

Construction Costs
of $350/kw

Heat Rate of
13.000 Btw/kwh

Inflation Rate
of 5.0 percent

Discount Rate
3.0 percent
4.0 percent
5.0 percent

Note: Both scenarios assume a base gas price of $1.60/mcf;
charge; 2.0 percent escalation rate;

280.6

275.1

304.5

278.4

318.8
248.4
197.8

NET PRESENT COST
BRADLEY LAKE

$244.6

2446

231.5

aN g
ENES)

2446

2446

244.6

231.5

264.0
227.2
197.4

BRADLEY LAKE
NET SAVINGS

$85.8

80.4

115.2

oR¥
arnN

zero delivery

11,500 Btwkwh heat rate; 4.5
percent inflation; and $400/kw gas plant construction costs.
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The Division of Policy®s analysis assumed that construction costs for a
gas plant would run $400/kw (in 1986 dollars). The range of construction
costs is apparently estimated at $350 to $50/kw, based on construction
costs experienced by Alaska Electric Generation & Transmission and
Anchorage Municipal Light & Power during the past few yea’s. Lowering the
cost assumption to $350/kw, however, has a fairly insign-.ficant effect on
the cost analysis. Under either scenario, the present cost of the gas
altermative would be about $5.5 million lower at a construction cost of
$350/kw.

As noted previously, we assumed a new gas turbine fuel efficiency (heat
rate’) of 11,500 Btwkwh in our three scenarios. On the other hand, the
APA/DP model assumed a heat rate of 13,000 Btwkwh to reflect newer gas
turbines at 11,500 Btwkwh (effective rate) operating as base capacity
coupled wvi*"; older, less existing turbines at 15,000-16,000 operating only
when demand peaks. As shown in Tabic 7, using this higher, "blended” heat
rate increases the fuel consumption under the gas altermative iIn both
scenarios significantly and enhances the Bradley Lake net savings. The
net savings analysis Is very sensitive to the gas turbine fuel efficiency
and other assumptions which directly affect annual fuel costs.

Annual Inflation Rate. The APA/DP model assumed 4.5 percent annual
inflation over the 50-year period of analysis. In the January 1987 Revenue
Sources report, the Department of Revenue projected an inflation rate of
3.89 percent iIn FY 87, 4.58 percent in FY 88-FY R, 5.23 percent in FY B -
FY 97, and 5.42 percent thereafter. If we substitute an annual inflation
rate of 5.0%, the Bradley Lake net savings under both scenarios iIn Table 7
increase by about $11 million. Higher inflation rates lover the net
present costs of both the gas altemative and Bradley Lake. However,
higher inflation favors Bradley Lake to a greater extent because most of
Bradley Lake®s annual costs are fixed debt service payments, which (in 1986
dollars) become cheaper iIn the future. |In contrast, a smaller portion of
the gas altermative™s annual costs are fixed.

The Discount Rate. In order to calculate the net present cost during the
50-year period of analysis, one must employ a discount rate which adjusts
future cash flows to a value In current dollars. The APA/DP model employed
a discount rateof 3.5 percent, which 1Is apparently the discount rate
routinely used by the U.S. Army Corps of Engineers to reflect the historic
real cost of government spending.

The gas alternative operational costs are higher iIn later years (even when
adjusted to 1986 dollars) because gas prices are assumed to escalate at a
real rate of 2.0 percent, whereas Bradley Lake costs (in 198 dollars)
decline over the period of analysis. A lower discount rate emphasizes
the relative weight of future costs and enhances the outlook of Bradley
Lake. For example, under both scenarios shomn iIn Table 7, Bradley Lake net
savings increase by about $19 million when the discount rate is reduced to
3.0 percent.
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On the other hand, a higher discount rate tends to lower the net savings
of Bradley Lake because it deemphasizes future expenditures. For example,
a discount rate of 4.0 percent lowers the net savings of Bradley Lake in
both scenarios by about $15 million. The sensitivity of the analysis to
the discount rate becomes particularly significant when Bradley Lake®"s net
savings are relatively lov—-as under the third scenario. A discount rate
of 5.0 percent under this scenario produces zero net savings, whereas a
12.0 percent discount rate under the base case still results iIn a positive
net benefit (see Table 7). The analysis indicates, however, that the net
savings of Bradley Lake remain positive under discount rates within a
reasonable range of 3.0 to 4.0 percent.

CONCLUSION

It has been stated that Bradley Lake was not conceived as an emergency
power project needed to meet Railbelt energy demand. Instead, It was
intended to provide the Railbelt with an altermate power source free from
the vagaries of fossil fuel price escalation. As the price of natural gas
has declined, however, the projected net savings of the Bradley Lake
project have eroded considerably. Our analysis indicates that the public
policy choice today is to either proceed with Bradley Lake as currently
scheduled or abandon the project. Delaying Bradley for sewveral years—-so
that Railbelt energy demand could '‘catch up" with capacity--would be too
costly relative to a less expensivegas altemative.

If the Bradley Lake project is tobe completed ?s scheduled, we conclude
that 1t will probably provide net savings over the 50-year period of
analysis. However, iIn order to more accurately project the benefits of the
projects, we believe that an analysis computing the actual cost of all
power consumed in the Railbelt under the different scenarios would be
required. However, thistype of analysis would require a great deal of
data-gathering from the seven Railbelt utilities, the APUC, and the APA.
The time-consuming nature and inherent difficulties of this type of analy-
sis probably explain why it has not already been conducted.

At this time, we reiterateour conclusion that the Bradley Lake project
will probablyproduce power more "“hegply than gas generation over the
50-year period we analyzed. Nevertheless, the net savings are certainly
less than the proposed State contribution of roughly $164 million. 8
Furthermore, the analysis is extremely sensitive to natural gas prices ad
their escalation. Because the projected net savings of Bradley Lake are
now relatively lov, there is a high risk that its completion would be a
poor public policy decision if gasprices prove tobe only slightly lower
than assumed. The publicrisk grows considerably greater as  the net
savings projected for Bradley Lake decline. Beyond the initial State cash
contribution, the Railbeltelectric customers will ultimately bear the
costs of today"s decision regarding Bradley Lake power.

Attachments

18The State contribution assumes the revised cost of $328 million minus
$164 million (one-half of $328 million) tobe contributed by Railbelt
utilities.
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FIGURE 1

Bradley Lake Net Benefits
at Varying Prices for New Gas
and Real Escalation Rates
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BEdlemGs): D 1 38 10 05 77 1BO 35 1 20 B3 23
logTem Interest Rite: 806 198 36 10 05 78 1O 35 188 20 B5 D5
Bod Payrent (ISB):  $49 1984 35 10 05 80 10 35 1 20 w7 197
195 33 10 05 81 BO 35 19 20 B9 189
Inflation Rate: 456 196 32 10 05 83 1BO 35 1% 20 B2 182
RinetRie:  6.0h 1997 30 10 05 84 1O 35 1® 20 B5 15
DisontRae: 386 198 20 10 05 86 Bl 35 28 20 148 B8
19D 28 10 05 88 Bl 36 200 20 M2 B2
200 27 10 05 90 B2 36 2n 20 16 156
Z 26 10 05 91 B2 36 215 20 1O 10
Fed M Gst P 24 10 05 93 13 36 20 20 R4 U4
GlAD): S5 B 23 10 05 95 B4 36 27 20 19 B9
201 22 10 05 97 B5 36 220 20 14 B4
\aricble Q8 G5t 0B 21 10 05 99 1.6 37 28 20 19 129
Glkh): .04 206 21 10 05 D1 B7 37 28 20 14 4
2007 20 10 05 103 B8 37 248 20 O 1O
Naw Turbire Het: Rate 2008 19 10 05 15 19 38 247 20 95 15
@UWkl): 15D 200 18 10 05 17 MO 38 2 20 91 11
2000 17 10 05 19 M2 38 25 20 87 17
Wellreed Ges Price a1 16 1C 05 M1 M3 39 2@ 20 84 14
GIBMEU): $L80 A2 16 10 05 N4 M5 39 288 20 80 100
GsDelivay (9 9.0 DB 15 10 05 16 M6 40 23 20 77 97
Rl Weliheed Price 4 14 10 05 18 M8 40 2@ 20 73 93
Ealain Rae: 200 205 14 10 05 21 ®BO 41 o 20 70 90
2016 13 10 05 23 B2 41 290 20 67 87



TABLE C.1 BASE CASE SCENARIO:
BRADLEY LAKE NET SAVINGS ANALYSIS

RAL
M. B\ A VWMHEE RHE TOA R WD BNE BROE A
ar J$IME M GeH asr s RE GSHRE &M 5 BAE

ANYSIS PARAETERS YER @BHN) EBMN) EBHN @EGHN EBMN) B HY CRH) GMBY) GBHN GBHN) EGBMN)

Cxh Flov for Bee 17 13 10 05 16 B3 42 266 20 64 84
Qrstruction Qs 2018 12 10 05 18 1B5 42 3 20 61 81

1987 X 219 12 10 05 131 157 43 3B 20 59 79

198 X 20 11 10 05 B3 10 43 34 20 56 76

199 5X 271 11 10 05 1B6 B2 44 30 20 20

190 X A 10 10 05 B9 1.4 44 3% 20 20

a3 10 10 05 M1 166 45 33 20 20

) 09 10 05 M4 19 46 30 20 20

5 09 10 05 W7 Tl 46 36 20 20

loed Feddo: 4X 206 09 10 05 BO T4 47 3 20 20

Andl Begy @h): 302 7 08 10 05 153 16 48 3® 20 20
Trarsnission Qst 08 08 10 05 16 19 49 3B 20 20

@B HLioy: 90 I® 07 10 05 19 182 49 35 20 20

28 07 10 05 12 B85 50 32 20 20

i OE LAC a8l 07 10 05 16 1B8 51 39 20 20
Qst D Qplete: $BO AP 07 10 05 19 B1 52 38 20 20

Dt Sviee @w): $51 I8 06 10 05 T2 14 53 406 20 20

poc 06 10 05 6 17 53 414 20 20

NP QST &S ®|04 I 06 10 05 9 DO 54 42 20 20
+ Em& site restoratin $00 IH 05 10 05 183 D4 55 43 20 20
NP QST G'S 804 A 05 10 05 187 D7 56 4 20 20
I8 05 10 05 0 2A1 57 48 20 20

NP QCST BRALEY M6 I 05 10 05 14 24 58 45 20 20
NET SAVINGS BRALEY %8 DD 05 10 05 18 28 59 46 20 20

NOE:  Tre aalysis s besad an anoHl ariginally cevelqoed by tre Aladka Roar Athorityy.
Prarad by the Huee Ressarch Aroy, Mardh 1987 (evlragss; &G1217-29).



TABLE C.2 BASE CASE SCENARIO UNDER REVISED DEHAND FORECAST:
BRADLEY LAKE NET SAVINGS ANALYSIS

RAL
P 0B A VWRMEE RAE RH TOA. R \VHHED BNOE BAE  TOA
ar F$ME G B ST SAINS GB RE GSHRKE (B 5 BOE

AYSIS PARAETERS YER @B HN) @BHN) @GBHN) EBHY) GBHY @ESHN) EGBHN) O GBMEBY) @EBHY ESHN EBHY
B Cpital Gt Boluwlirg T
ESBHAet k):  $D
7 00 $.63
Cxecity (et ki): 0@ mB 00 166
199 180 10
Qrstruction Reriad Gears): 2 1 180 41 173
Toal Bodk: $86 191 40 10 05 75 26 04 28 177 20 2 196
RdTemGs: D 12 38 10 05 77 27 103 28 199 20 B3 186
Log-Tem Interest Rate: 800 19B 36 10 05 78 2.7 03 28 13 20 1B5 78
Bord Pament (ISB%):  $49 19 35 10 05 80 28 102 28 1% 20 W7 169
195 33 10 05 81 28 02 27 19 20 169 B1
Inflation Rate: 4586 196 3] 10 05 83 29 101 27 1% 20 62 B3
Reinest Rate: 600 1/ 30 10 05 84 29 101 2.7 19 20 K5 “U6
Disoount Rate: 3% 198 29 10 05 86 B1 35 2@ 20 us 168
199 28 10 05 88 B1 36 207 20 u2 62
200 2.7 10 05 90 B2 36 21 20 136 56
a0 26 10 05 91 B2 36 215 20 130 is10)
Foed (81 Gst ap 24 10 05 93 133 36 20 20 rAa ua
GsAkAr): 115 AB 23 10 05 95 B4 36 224 20 1no 139
am 22 10 05 9.7 B5 36 229 20 14 134
\aricble C8H st Ab 21 10 05 99 B6 37 23 20 109 (AY
ESBAh): 10 A6 21 10 05 101 B7 37 2.3 20 104 ra
07 20 10 05 103 138 37 243 20 100 20
Naw Turbire Het Rate 418 19 10 05 105 139 38 247 20 95 ns
BWeh): 150 4P 18 10 05 107 uo 38 22 20 91 n1i
210 17 10 05 109 Ku2 38 257 20 87 107
Vellleed Gss Price an 16 10 05 ni U3 39 22 20 84 104
GBI 6 A2 16 10 05 1n4a 145 39 23 20 80 100
GsDlivay @): 9.0 23 15 10 05 16 146 40 2B 20 77 97
Ral Wellhed Price a4 14 10 05 ns U8 40 2.0 20 73 93
Esalation Rate: 2060 A5 14 10 05 1 L0 41 231 20 70 90

406 13 10 @ 05 23 B2 41 290 20 6.7 8.7



TAE C2 BXE G SEVRIO INER RAISD HAD FREAST:

ERIOLEY LAE NET SVINGS AVLYSIS
R

OPML. [ MO VWRWEE RE AL TOA RL AED RIE ROy TOA

QST FRAE OH OH QST SVINS GST RYE GSARKE (B 5 EROE
AWYSIS FRAETERS YER GBHN) EBHN) @GBHN) EGHN GBHN) EBHN) GBHN KH) GBI GBMN) GBHN GBHN
Qeh Flov for Bee 2017 13 10 05 126 53 42 266 20 64 84
Qrstruction Gt 218 12 10 05 128 55 42 3 20 61 81
1987 X 29 12 10 05 B1 57 43 3 20 59 79
198 X XD 11 10 05 13 60 43 34 20 56 76
199 5X a71 11 10 05 136 62 44 30 20 20
190 gX I 10 10 05 139 64 44 3% 20 20
a3 10 10 05 11 166 45 3B 20 20
por] 0.9 10 05 14 169 46 340 20 20
5 09 10 05 17 71 46 3% 20 20
led o 4X A6 0.9 10 05 10 74 47 3 20 20
Andl Begy @): 3902 A 08 10 05 153 76 48 3@ 20 20
Transnission Qst a8 058 10 05 156 79 49 3B 20 20
@SB Millics): 0 2 0.7 10 05 159 182 49 35 20 20
0 07 10 05 B2 185 50 32 20 20
FRILEY LAE 8L 07 10 05 166 188 51 30 20 20
Qst o Qplete: $B0 AP 0.7 10 05 169 01 52 38 20 20
Dt Savice Dy): $51 B 0.6 10 05 172 194 53 4B 20 20
poc 06 10 05 16 197 53 a1 20 20
NP QST $57 B 06 10 05 179 00 54 42 20 20
+ tem (lsite restoration o B 05 10 05 183 04 55 431 20 20
NP QST &S ®57 AT 05 10 05 187 07 56 4D 20 20
0B 05 10 05 190 211 57 48 20 20
NP QST BRICLEY £09 05 10 05 194 24 58 A5 20 20
NET SAVINGS BRALEY $8 D 05 10 05 198 218 59 46 20 20

NOE: Tre arelysis is besed on anoHl arigirelly davelqed by tre Alada Roner Auttority.
Precared by te Huse Ressarch Aoy, March 1987 Bruotesl; 8a1217-5).



TABLE C.3 DELAY OF BRADLEY LAKE AMD GAS GENERATION ALTERNATIVE:

BRADLEY LAKE NET SAVINGS ANALYSIS

AWYSIS PRAETERS

Bese Gpital Gost Bcludirg 10C
BB et k):

Caecity (et k):
Grstruction Reriad ears):
Total Byok:

Bod Tem (eas):
Lag-Tem Interest Rate:

Bod Payment: (194):
Inflation RAE:
Relinest RAe:
Disaunt Rates
Fed CBH Gt
EBAAN):

\aricble 03H Gst
G1SBA):

Naw Turbire Het Rate
BUAh):

Veilheed Ges Price
GBAMBI):
Gs Delinvary (9):

Rl Vellheed Arice
Esalation Rale:

$10
>0,aD

2
0.3
D
DX
81

4.5X

6.06
354

n>s

$L.60
.0

20h

RAL
AL T B VWMHE RH TOA RV lED BROE BRNE TOA RAL
aGr FNME G B asr s RME GSHRIE OH B EY RATE
YER GBHN) @BHY GBHY GBHN @EBHN) GBHN) () GHEY) GBHN) GBHN) atshih
1%/ 00 $L.63
198 00 16
19 00 10
190 00 13
<2} 00 177
9 00 18
198 00 13
et 00 187 4.3 4.3 no
19 00 19 D5 D5 10.7
1956 180 1% 378 378 102
17 180 50 50 14 19 H.2 b2 98
198 438 10 05 86 149 40 2@ 20 A6 36 99
199 46 10 05 88 149 40 207 20 B2 D2 95
0 44 10 05 90 “uo 40 21 20 3.7 B.7 91
i) 42 10 05 91 U9 40 215 20 DA 24 88
ap 40 10 05 93 149 40 22D 20 D1 {1 84
4B 39 10 05 95 “uo 40 22 20 2.8 238 81
a 37 10 05 9.7 1uo 40 229 20 5.6 B6 7.7
b 35 10 05 99 K0 40 233 20 55 25 74
A1) 34 10 05 101 50 41 23 20 244 54 71
07 32 10 05 103 Bl 41 243 20 B3 53 6.9
48 31 10 05 105 Bl 41 247 20 23 A3 6.6
pase) 30 10 05 107 B2 41 22 20 23 B3 6.3
400 28 10 05 109 B3 41 257 20 DA 24 61
an 27 10 05 ni B4 42 2 20 196 216 58
12 26 10 05 n4a b5 42 238 20 8.7 0.7 56
13 25 10 05 1ne L6 42 273 20 179 199 54
a4 24 10 05 ns8 7 43 2.0 20 7a 01 52
5 23 10 05 21 B9 43 28 20 64 184 50



TABLE C.3

DELAY OF BKADLEY LAKE AVD GAS GENERATION ALTERNATIVE:

BRADLEY LAKE NET SAVINGS ANALYSIS

AW YSIS PRAVETERS

Cxh Hov far B2

g

@@E@@@E@@aag
BE22222222%

Loed Fetor: 47X

And Bagy @h): 3P2
e

@B HLos): O

BROEY LAE
Gxt © Gplcte:  $15.1
Grstructian (ers): 4

Toal Byds: 839

Dot Svice @Qw):  $88

NP GBI G'S 9.6
+ tam & site restoation 0.0
NP @8I GS $R0.6
NP @8I BYLEY BT
NET SAVINGS BRILEY E5.0)

NOE: Tre arelysis s besed an ninael arigiirelly chvelqed by tte Alada Rver Aoty

RAL

M. B A VWIKHE RAE TOA R \EHED BROE BROE A

ar F$ME GH

GH

asr s RE GSHRE GM

RAL
5 BAE SAE

YER @GBHH) @BHN EBHN @GBHN) @MY GBHN) CRP) EHED) GBHY) EBHY GBHN) antstoh

A6 22 10
a7 21 10
A8 20 10
419 19 10
40 18 10
a 17 10
a2 17 10
a3 16 10
an 15 10
a5 15 10
405 14 10
y.0%4 13 10
48 13 10
49 12 10
480 12 10
48l 11 10
az 11 10
a3 10 10
a1 10 10
02 5) 09 10
45 09 10
87 09 10
48 08 10
4P 08 10
0 08 10
a 0.7 10
e 0.7 10
bic] 0.7 10
a4 06 10
5 06 10
D6 06 10
7 06 10
a8 05 10

Prepared by the House Research Agency, March 1907 (Bradgns3; 861217-29).

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

23
126
28
B1
133
136
139
ui
uAa
us
150
153
156
159
62
166
169
72
76
79
183
187
190
04
198
D2
0.6
210
24
219
23
2.7
B2

160
62
163
65
6.7
169
1
73
75
177
79
182
184
8.7
189
102
15
198
D1
XA
07
210
24
27
21
24
28
B2
86
240
244
248
53

43
44
44
45
45
46
46
4.7
4.7
48
49
49
50
51
51
52
53
54
54
55
56
57
58
59
6.0
6.1
62
6.3
64
65
6.6
6.7
6.8

29
2%
3@
338
3M
3D
35
33
340
346
353
3
3.8
3.5
3
39D
338
40
44
422
431
43
448
457
4.6
45
45
4D
50
515
55
535
546

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

57
150
uA
137
132
26
120
ns

77
70
A
57
B2
ue
uo
B35
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

GRRGEREREEER

G&&

05



TABLE C.4 DELAY OF GAS GENERATION ALTERNATIVE
BRADLEY LAKE NET SAVINGS ANALYSIS

RAL
CPIA. 0B A VRKEE RH TOA R VHIED BROE BROE  TOAL
aGr $ME H B axsr @5 RE GSHRIE H 5 BNE

ANYSIS FRAVETERS YER GBMN) GBHN @GBHN) @GBHN @GHN @EBHN ) EBHELY) EBHN EBHN EGBHN)
e Gpital Gost Baludirg BT
GssAfet k):  $0

iie374 00 $.63

Cyecity (et k): D00 198 00 16

190 00 10

Gorstruction Reriad (ears): 2 190 0.0 173
Toal Bycs: $©3 191 00 177 20 02 22
Bod Tem (ears): D 1 00 18 20 193 213
Log-Tem Interest Rl 10060 198 00 13 20 185 5
Bod Pyet 9%): W1 191 00 18 20 77 07
195 00 19 20 169 189
InlabonRe: 486 196 180 1% 20 162 182
Reinvest Rate: 6.00 1%7 B8O 50 50 14 19D 20 L5 75
Disount Rate: 35 198 48 10 05 86 “u9o 40 23 20 u8 168
190 46 10 05 88 1“9 40 207 20 u2 162
a0 44 10 05 90 1“9 40 21 20 136 556
Foed BV st GBAMWAY): F11. 5 200 42 10 05 91 1“9 40 215 20 130 50
AP 40 10 05 93 Uo 40 220 20 24 ua
a3 39 10 05 95 U9 40 2 20 1no 139
/aible BV Gt GBA): .4 A 37 10 05 9.7 U9 40 229 20 n4 134
A5 35 10 05 99 50 40 233 20 109 129
Naw Turbire Het Rate B 34 10 05 01 K0 4a 2.3 20 104 r4a
CWah): 11,80 207 32 10 05 13 B1 41 243 20 100 120
a8 31 10 05 105 Bl 41 247 20 95 ns
20 30 10 05 107 B2 41 23 20 91 ni
Wellheed Ges Price 00 28 10 05 109 B3 41 257 20 8.7 107
GEBMMBU): .60 A1 2.7 10 05 ni K4 42 262 20 84 04
Gslelnay @): 0O 2P 26 10 05 na B5 42 2.8 20 80 100
Rl Vellheed Price A3 25 10 05 16 K6 42 273 20 77 o7
Escalation RAte: 200 2014 24 10 05 ns 57 43 2.0 20 73 93

A5 23 10 05 r1 L9 43 281 20 70 9.0



~BLE C4 [HAY (- GAS GENERATION ATERNATIVE

ERIOLEY LAE NET SAVINGS AVLYSIS
RAL
OPMA. BT MO WIKE RA TR [ HUED RO ROE oA
ST SIE G & dB @S RVYE GSFRKE GH 5 ERIE

ANYSIS FRAVETERS YER @BHN) EGBMY) EGBHN GBMN) EBHN EGBEMN) R EEMBIU) GBHN EBMY) @B HN)

Cxh Alov for Bee 216 22 10 05 13 160 43 29 20 67 87

Qrstruction Gst 17 21 10 05 16 162 44 2% 20 64 84

1987 X 208 20 10 05 18 163 44 3® 20 61 81

198 X 29 19 10 05 B1 B5 45 3B 20 59 79

199 X 2 18 10 05 1.3 17 45 34 20 56 76

190 X apl 17 10 05 136 19 46 30 20 20

1001 X a2 17 10 05 1B9 Tl 46 3% 20 20

199 X B 16 10 05 M1 173 47 38 20 20

198 X am 15 10 05 M4 TI5 47 3D 20 20

191 X 5 15 10 05 147 177 48 3%/ 20 20

195 X 2% 14 10 05 150 19 49 3 20 20

196 T A7 13 10 05 B3 182 49 3 20 20

1997 5X 208 13 10 05 B6 B4 50 3B 20 20

pone) 12 10 05 19 187 51 35 20 20

loed Rdto: 47X 200 12 10 05 12 189 51 32 20 20

Amel By @h): 302 IR 11 10 05 16 192 52 30 20 20

Trarsnission st TR 11 10 05 19 15 53 3B 20 20

@B Millics): 90 0B 10 10 05 72 198 54 406 20 20

B4 10 10 05 /6 D1 54 414 20 20

LAE 5 0.9 10 05 9 D4 55 42 20 20

Qst ©Qplete: $BO 0B 09 10 05 183 D7 56 43 20 20

Dbt Srvice @y): $51 AW 0.9 10 05 1B7 210 57 43 20 20

288 08 10 05 0 214 58 48 20 20

oS D6 AW 08 10 05 4 27 59 45 20 20

& Site restoration $00 DD 08 10 05 198 21 60 46 20 20
NP QST &S $80.6
NP QBT BRALEY 2.6
NET SAVINGS ERICLEY $6.0

NOE: Thicaehysis is besed an anee arigirally develped by tre Alesa, Roer Atrority.

Prepared by the House Research Agency, March 1987 (Bradgas2; 861217-29).



HOUSE RESEARCH
RAILBELT ENERGY ANALYSIS

Completion Date

I) Railbelt Energy Demand March 18, 1987

A) Projected Railbelt Electrical Demand

B) Demand for Bradley Lake Power

0 Existing Installed Capacity and Retirement
Schedules in Light of Current Revised Demand
Forecasts.

I Bradley Lake Project March 18, 1987
A) Examination of OMB"s Feasibility Analysis
B) Economic Feasibility Compared to
Gas Alternative
I1I) PURPA Generating Facilities April 9, 1987
A) Regulatory background

B) Bradley Lake Project Financing and Power
Sales Agreements

IV) Additional Issues

A) Long-Term Gas Availability for Power April 10, 1987
Generation
B) Bradley Lake Restoration Requirements by
FERC
V) Transmission Lines May 1, 1987

A) Kenai-Anchorage Transmission Line:

1) Current and Projected Electrical Demand
in Kenai and Anchorage

2) Power Displacement: Generating Capacity

3) Existing Line Reliability and Upgradability

4) Natural Gas Price Differential Between Kenai
and Anchorage

5 Cost of Four Alternate Routes



Completion Date

B) Anchorage-Fairbanks Intertie May 1. 1987
1) Current and Projected Electrical Demand in
Anchorage and Fairbanks
2) Current Intertie Usage/Revenue Sharing/Reliability
3 Impact of Fuel Oil Prices on Intertie Usage

0 Review/Critique Alaska Power Authority May 1, 1987
Transmission Lines Analyses

D) Cost/Benefit Analyses for Transmission May 1, 1987
Lines

1) Anchorage-Kenai
a) No change
b) Upgrade existing line
c) New line

2) Anchorage-Fairbank
1) No change
2) Total upgrade
3) Upgrade sections over time

VIl) Financing Mechanisms for Bradley Lake and May 1. 1987
Transmission Lines

A) ldentify Existing Funding Sources
1) Railbelt Energy Fund
2) Accrued Interest
3) Remainder of Bradley Appropriations
4) Bond Market

B) Financing Scenarios
1) Examine various financing mechanisms
with respect to State contribution, consumer
rates, and the long-term integrity of a
Railbelt Energy Fund
2) Bradley Lake Project Only
a) Utilities pay $175 million bond, State
pays remainder
b) State contributes larger subsidy
c) Four-dam pool loan concept
3) Bradley Lake Plus Kenai and/or Fairbanks
Intertie(s)
a) Spend all of Railbelt Energy Fund

z) Railbelt Fund as a revolving loan fund
to pay for tranmission lines over time



D

I

1I))

V)

HOUSE RESEARCH

RAILBELT ENERGY ANALYSIS

Railbelt Energy Demand

A) Projected Railbelt Electrical Demand
B) Demand for Bradley Lake Power
0 Existing Installed Capacity and Retirement

Schedules

Forecasts.

Bradley Lake Project

Completion Date

March 18, 1987

in Light of Current Revised Demand

March 18, 1987

A) Examination of OMB"s Feasibility Analysis
B) Economic Feasibility Compared to
Gas Alternative

PURPA Generating Facilities

A) Regulatory background
B) Bradley Lake Project Financing and Power
Sales Agreements

Additional

Issues

A) Long-Term Gas Availability for Power
Generation
B) Bradley Lake Restoration Requirements by

FERC

Transmission Lines

A) Kenai-Anchorage Transmission Line:
Current and Projected Electrical Demand

D
2)
3
4)

5)

in Kenai and Anchorage
Power Displacement: Generating

April 9, 1987

April 10, 1987

May 1, 1987

Capacity

Existing Line Reliability and Upgradability

Natural Gas Price Differential
and Anchorage
Cost of Four Alternate Routes

Between Kenai



Completion Date

B) Anchorage-Fairbanks Intertie May 1. 1987
1) Current and Projected ElectricalDemand in
Anchorage and Fairbanks
2) Current Intertie Usage/Revenue Sharing/Reliability
3 T >t of Fuel Oil Prices on IntertieUsage

C) Review/Critique Alaska Power Authority May 1, 1987
Transmission Lines Analyses

D) Cost/Benefit Analyses for Transmission May 1, 1987
Lines

1) Anchorage-Kenai
a) No change
b) Upgrade existing line
c) New line

2) Anchorage-Fairbank
1 No change
2) Total upgrade
3) Upgrade sections over time

VI1) Financing Mechanisms for Bradley Lake and May 1, 1987
Transmission Lines

A) Ildentify Existing Funding Sources
1) Railbelt Energy Fund
2) Accrued Interest
3) Remainder of Bradley Appropriations
4) Bond Market

B) Financing Scenarios
1) Examine various financing mechanisms
with respect to State contribution, consumer
rates, and the long-term integrity of a
Railbelt Energy Fund
2) Bradley Lake Project Only
a) Utilities pay $175 million bond, State
pays remainder
b) State contributes larger subsidy
¢) Four-dam pool loan concept
3) Bradley Lake Plus Kenai and/or Fairbanks
Intertie(s)
a) Spend all of Railbelt Energy Fund

z) Railbelt Fund as a revolving loan fund
to pay for tranmission lines over time



FATRBANKS
NORTH POLE

GVEA
69 kV

alloelt .

eneration an

A [aNSMISSION
yStEMS

CEA PALMER

230 kv 5

QCirauits)

APA (Federal)
115 kv
ANCHORAGE LEGEND
CEA Community
115 kv
(/ V_g Generation Station
oot
I yJ 'f}i 2 Generation Station
SES Identification Number
s n \% 230 kV  Line Capacity
SES yf’ ? / C Line Capacity Change
69 kV r /
SEWARD e ] mmm/mama  Northern Line (Proposed)
(3: J CTo«iTksy Az Creek Transmission Line
- (Proposed)
Enstar Gas Pipeline Route
(Proposed)
Tesoro Products Line Route
(Proposed)
Transmission Line Route
GulfofAlaska (Existing)

Prepared by ARECA

1 Oil FiredGeneration— 121.8m W — Golden Valley Electric Association— -North Pole

2. Oil Fired Generation— 406 mW — Fairbanks Municipal UtilitiesSystem — Fairbanks
Coal Fired Generation— 28.6m W — Fairbanks Municipal UtilisesSystem — Fairbanks

_ Oil Fired Generation— 51 mW — Golden Valley Electric Association— Fairbanks

. Coal FiredGeneration— 25mW — Golden Valley Electric Association - Healy

. HydroelectricGeneration — 30 mW — Alaska Power Administration (Federal) — Eklutna

. Natural Gas Generation — 330 m W — Anchorage Municipal Light& Power — Anchorage

Natural Gas Generation— 49.4m W — Chugach ElectricAssociation— Anchorage

Natural Gas Generation— 360 mW — Chugach ElectricAssociation — Belliga

Natural Gas Generation— 81.7m W — Chugach Electric Association— Bernice Lake

Hydroelectric Generation — 17.4m W — Chugach Electric Association— Cooper Lake

- Natural Gas Generation— 38.5m W — Alaska ElectricGeneration & Transmission — Soldotna

. Hydroelectric Generation — 90 m W — Alaska Power Authority (State) — Bradley Lake

REBow~Nooasrw



>e SENT: TIME: 13:36 X
* FROM: y————— X

SUBJECT: S RBS EfCEETRIC X
x PRINT DATE: 04/08/87 TIME: 13:36 >)§
X

)OO (.  0.C50.0.0.0.9999.9.9.90.9.°9.9.9.999929.99990909.900.9.90.00.000.C0954

GLENN,

OUR PARTICIPANT, (E«<HHW®BIraSrC/F M.E A., WILL BE ARRIVING AROUND
3:00PM.  JUST WANTE&HFO— L~PAYOU KNOW IN CASE YOU NEEDED TO PASS
THAT INFO ON TO THE CHAIR. WE WILL DIAL IN AS SOON AS HE
ARRIVES.

NARY - MATSU

KXX XXXXXX XK X XXX XXX XX

X X

X DELIVER TO: LTCCGTG X

X X

X X

X ORIGINAL X

X SENT: 04/08/5 1 X

x FROM: F X

X SUBJECT: 4/8 Sri- HB 120 X

X PRINT DATE: 04/08/S IME: 13:49 X

X X

HXXX XXX XXX XX XX HX XX XXX XXX XXXX XXX XX FFOEXXX XX XXX X VXXX XXX

DATE: APRIL 8, 1987 o

SITE: -FAIRBANKS

SPONSOR: ¢ SENATE RESOURCES

SUBJECT: .SB 203, SB 206, HB 120.

MODEFfFMOR: -FRAN.

AROOOOKANK XK KHX XXX LERK XX KX X KX KX KX I XXX K KX XXX XX XXX X XXX HXTIXX XXX XXX

[TESTIFY/

SJAVH /REPRESENTING ADDRESS PHONE :-*
)0 0.9.90.00.09.9.09.9.9.00.9.90.9.0°00999909099.090.9900°5009900.9.009°00.C 9,004

NAME/REPRESENTING \ ADDRESS PHONE 4

)0 Q 4 9.9.0.0.20.0.0.9.9.09.90°99.°9.C99.99009.59.5000.90900000C 9990000009000.90000000C 9.9.0.01



COMMITTEN:

(jIX*C.3 b
SENATE - HOUSE RESOURCES i/1--

DATE: warcn 8, 1987

Offcial BaainbM S I G N - I N

NAME ADDRESS

mcrfCk
m & i

Subject of meeting:

SB 206
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BRADLEY LAKE PROJECT

TOTALCOST IF TERMINATED

Expenditures Through March 31,1987 $ 52.

Additional Expenditure Through

May 1987 5.
Contract Termination Costs 4 .
Site Restoration Cost 8.0-33.

TOTAL $ 69.8-94.



Alaska Power Authority

RAILBELT INTERTfIE BENEFITS

Quantified

Economy Interchange
Reserve Sharing
System Efficiency

Siting Flexibility for

New Plants

Not Quantified

System Reliability
Increased Utility Coordination

Distribution of Bradley Lake Benefits

Enhanced Competition Among

Fuel Suppliers



Alaska Power Authority

RAITLBELT INTERTIE

COSTS AND BENEFITS

(Expressed in 1986 Dollars)

Full Intertie Proposal

Anchorage to Kenai

Peninsula Only

Anchorage to

Faitrbanks Only

Estimated

Benefits

$ 423 million

209 million

211 million

Estimated

Costs

$ 270 million

125 million

145 million

Note: Costs Iinclude operations and maintenance for 30 years
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TO: Rep. Pat Pourchot
Rep. Sam Cotton

PROM: Janet L. Veo
6133 East 12th
Anchorage, AK 99504

Today at 1:30 pm, Capitol 516 a Joint meeting with Senate
Resources is meeting on Railbelt Energy. I have serious
concerns regarding the Bradley Lake Hydroelectric Project
and Anchorage/Fairbanks and Anchorage/Kenail interties and
request that the railbelt utilities and the Alaska Power
Authority (APA) be questioned on some of the following
points. Before 1 proceed with these questions 1 would like
to provide a brief overview.

Final Bradley Lake power sales agreements were before the
Alaska Power Authority Board for approval on February 27,
1987. There documents were pulled from the agenda because a
conditional letter was attached which required APA to build
the Anchorage/Kenai Intertie and upgrade the Anchorage/
Fairbanks intertie at a cost of $200 million. On March 13,
1987 at the Alaska Power Authority Board meeting,Bob
LeResch, Executive Director of APA, reported that the
utilities would wait to sign the Bradley Lake power sales
agreements after approaching the legislature for funding
from the Railbelt Energy Fund. Since that date legislation
has been introduced to remove any obstacles which may delay
approval of the power sales agreements and completion of the
interties. I believe this legislation iIs not In the
interest of the consumer and cititzens of this state™ The
legislation | refer to is:

SSSB 22, Sec. 2 which exempts the APA from the Alaska
Public Utility Commission®s (APUC) oversight with
respect to wholesale power agreements. Reference the
attached testimony.

SB 206, Sec. 2 (2) expempts APA from proving that the
interties are economically feasible and in the best
interest of the citizens. The interties is would be
the largest power project to date and would not be
required to prove economic viability.

My concerns and the questions 1 would hope you would ask the
railbelt utilites and the Alaska Power Authority are as
follows:

1, How do the uitilites intend to use the regional grid
(i.e., Anch/Kenai and Anch/Fai interties) and are there



2. What organizational struct 9 or document is in place to
assure economy energy? Th_s is to say the cheapest
energy from available sources. Cheap energy occurs due
to dIfferances 1In prices, systems and generating units.

Is Chugach willing to pass on their low cost gas
contracts to the power grid for the benefit of other

utilities?

Is there central or coc'-'m ated dispatch to make low
cost energy avaliabiJde among the utilities?

3. Why haven"t the utilites made better use of the existing
Anchorage/Fairbanks intertie? See the attached schedule
of the 1936 Anchorage Fairbanks usage.

I would appreciate your careful review before the

:gislature acts on questions regarding Bradley Lake and the
specifically the interties. The concerns | express are on
behalf of myself as a citizen and Anchorage area consumer.
IT you have any questions you may reach me at the following
telephone numbers.

Day Telephone; (BO7) 564-8402
Evening Telephone: (907) 338-2974

Sincerely,

Janet L. Veo



APRIL 7, 1987

My name 1is Janet L. Veo. I reside at 0133 East 12th,
Anchorage, AK. The testimony | am presenting is on behalf

of myself as a private citizen*

X oppose passage of Sponsor Subsititute Senate Bill 22,
Section 2 (AS 42.05.431(c)). Exemption of the Alaska Power
Authority from the Alaska Public Utilities Commission®s
oversight with respect to wholesale power sales contracts 1is
not in the best interest of the consumer. I believe that
the Bradley Lake Hydroelectric Project and the
Anchorage/Kenai and Anchorage/Fairbanks transmission
interties will significantly increase my cost of power as

well as my cost of natural gas fromEnstar for the next ten

to fifteen years.

I want to give a concrete example of why 1 believe the
Alaska Power Authority will not protect my interests as a
consumer. The Alaska Power Authority has demonstrated its
willingness to bypass statutory and regulatory requirements
for public input as evidenced in their actions with respect
to Bradley Lake and the interties. By virtue of the
proposed power sales agreements, the Alaska Power Authority
has contractually linked Bradley Lake and the interties as

one project. The Alaska Power Authority has failed to go
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through the statutory process as set forth in AS 44,S3*177

through AS 44.83.187 and their own regulations.

To my knowledge, the Alaska Power Authority has not held any
meetings expressly for the purpose of informing the public
or for providing the opportunity for public comment
regarding the interties, 1In fact, the Letter Agreement that
spells out the conditions that would lead to execution of
the power sales agreements i1s not available to the public.

I requested copies of the proposed wholesale power sales
agreements and the conditional letter agreement prior to the
February 27, 1987, APA board meeting. These documents were
before the Alaska Power Authority Board for final approval.

I was denied copies by APA"s Director of Finance. The
reason given was that these documents were not signed.
Furthermore, none of the power sales contract negotiation
sessions with the utilities were published in the local
newspaper for public notice. These measures have precluded
any meaningful opportunity for public comment on the process

leading up to final power sales agreements.

Alaska ""owner Authority stated iIn their board meeting of
March 13, 1987, that they would proceed with construction of
Bradley Lake once they have signed power sales agreements.
The power sales agreements are contigent upon the utilities
receiving funding by the legislature for the interties.

With respect to the interties, the Alaska Power Authority

has not completed a reconnaissance study which requires the

-5 *_
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opportunity for public input, it has not held public comment

meetings, it has not evaluated economic alternatives, it has
not received Office of Budget and Management review and
approval, nor has it completed a feasibility stuay and
finance plan. Despite this, the Alaska Power Authority
contractually committed itself to constructing the
interties.,

All wholesale power sales contracts by the Alaska Power
Authority should be approved by the Alaska Public Utilities
Commission before such agreements are finalized. Municipal
ratepayers and cooperative members are one and the same.
Any after-the-fact disallowance of Alaska Power Authority
related costs of these entities is rendered meaningless
unless Alaska Public Utilities Commission approval is
obtained prior to final contracts. Repeatedly the Alaska
Power Authority has refused to include the public in
planning for the interties either as a stand alone project
or as a newly reconfigured Bradley Lake/Intertie Project.
Should the Alaska Public Uitllties Commission not have
oversight, the public will not be represented in the
decision making process. | as a consumer will not have any
protection from excessive costs and unwise decisions made by
the Alaska Power Authority or the utilities. | strongly
oppose passage of Sponsor Substitute Senate Bill 22, Section
2 (AS 42.05.431 (c)).

| thank you for your time and consideration of this matter.
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RAILBELT INTERTIE PROPOSAL

PRELIMINARY ECONOMIC ASSESSMENT

Summary and Conclusions

A contract for $25,000 was issued by the Alaska Power Authority to
Lotus Consulting Group, an electric utility consulting firm based
in California, for a preliminary assessment of economic benefits
associated with two proposed transmission projects: upgrade of the
existing Anchorage/Fairbanks intertie and construction of a new
Anchorage/Kenai Peninsula intertie. Presented below is an overview
of the issue, a summary of the benefit assessment undertaken by
Lotus Consulting Group, discussion of other associated benefits
that are not captured in that assessment, and a comparison of
benefits with estimated project costs. The report prepared by

Lotus Consulting Group is attached..

On the basis of the analysis performed, it is concluded that the
proposed transmission projects are capable of delivering economic
benefits in excess of their costs, and consequently warrant further
consideration. The primary benefit categories that are quantified

in the analysis are economy interchange, reserve sharing, system
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efficiency and, to a partial extent, siting Fflexibility for new
generating plants. Other benefits that are not quantified include
improved system reliability, increased utility coordination,
distribution of Bradley Lake benefits, and enhanced competition

among fuel suppliers.

The sum of the benefits identified in the system modeling performed
by Lotus Consulting Group is approximately $150 million higher (in
1986 dollars) than the sum of the estimated costs. However,
because most of the costs are incurred before most of the
identified benefits are realized, the present value of costs and
identified benefits are approximately the same. |If the benefits
not captured in the system modeling were brought into the
comparison, then the present value of benefits would exceed the

present value of costs.

Background and Purpose of the Study

A Request for Proposal (RFP) was issued by the Power Authority for
a fTeasibility study of the Anchorage/Kenai Peninsula intertie in
August 1986. The anticipated cost of that study is approximately
$300,000, with the State contributing half of the funding and the
Railbelt utilities contributing the other half. The firm that won
the contract included $10,000 within its proposed budget to perform

the economic cost/benefit part of the evaluation. However, despite
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its superior qualifications to perform other elements of the

. 1o
analysis suca as engineering, design, and cost estimation, that
firm failed to demonstrate adequate ability regarding the
estimation of economic benefits. As a result, that component of

the project was deleted from the scope of work, and a decision was

made by the Power Authority to pursue that analysis separately.

During the same period of time, the Railbelt Energy Council was
formulating its proposal for the State to upgrade the existing
Anchorage/Fairbanks intertie as well as construct a new
Anchorage/Kenai Peninsula line. It became apparent that the
economic merits of both transmission proposals would become a
subject of interest during the 1987 legislative session.
Consequently, the Power Authority decided to consolidate the
economic assessment of both proposals within a single contract, and
to aim for completion of that assessment as early as possible in
the 1987 session. State funding in the amount of $25,000 was
identified for the effort, an RFP was developed in November 1986,
and a contract was awarded to Lotus Consulting Group on

December 31, 1986.

A highly detailed analysis of each alternative is not possible
within the funding and time constraints that characterized this
effort. The goal of the study, explicitly stated in the RFP, was

to produce an understanding of the benefits of both transmission
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proposals sufficient to judge whether they are promising with

regard to economic feasibility criteria.

Existing Generation and Transmission System

For the following discussion, it may be helpful to refer to the

simplified Railbelt transmission map shown in Figure 1.

On the Kenai Peninsula, existing generating capacity consists
primarily of natural gas units at Bernice Lake and Soldotna
totaling about 120 MW, and a hydroelectric facility at Cooper Lake
of about 17 MW. The natural gas units are currently used primarily
for reserve capacity and winter peaking requirements. Most of the
electric energy currently consumed on the Kenai Peninsula is
generated at the Beluga station and brought south over the existing
transmission line. For the intertie economic study, it is assumed
that the Bradley Lake project is operational throughout the period

of analysis.

The existing transmission line between Anchorage and the Kenai
Peninsula is owned by Chugach Electric Association, 1is constructed
for operation at 115 KV and has a rated transfer capability of

55 MW. However, due to the demand of customers along the route and

also due to significant line losses, it is estimated that: only
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40 MW can be assumed for delivery in Soldotna given a 55 MW input
on the Anchorage end of the line. In addition, the line is subject
to avalanche and weather induced outages, and as a result its
reliability is a continuing concern. It is primarily for that
reason that generating capacity has been installed on the Kenai
Peninsula sufficient to meet its own peak requirements even though
most of the annual energy is imported from the north. The existing
transmission line should not be considered an adequate
interconnection ror purposes of future generation capacity

expansion.

In the Anchorage/Beluga area, installed generating capacity totals
about 768 MW, all of which consists of natural gas-fired units
except for the 30 MW hydroelectric facility at Eklutna. OFf the
total gas-fired capacity, approximately 360 MW is located at the
Beluga station on the west side of Cook Inlet. Sufficient
transmission capability currently exists between the Beluga station
and the Anchorage load center to permit moderate expansion of
generating capacity at Beluga without encountering transmission
constraints. The transmission system of Chugach Electric
Association extends north to the Teeland substation, which is

identified at the northern end of Knik Arm in Figure 1.

The intertie between Teeland substation and Fairbanks consists of
three segments: approximately 25 miles of line between Teeland and

Willow owned by Matanuska Electric Association, approximately 170
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miles of line between Willow and Healy owned by the Alaska Power
Authority, and approximately 100 miles of line between Healy and
Fairbanks owned by Golden Valley Electric Association. The entire
circuit from Teeland to Fairbanks is currently operated at 138 KV

and has a transfer capability of 70 MW.

In the Fairbanks area, installed capacity currently operated by the
local utilities consists primarily of oil-fired units totaling
about 200 MW and coal-fired units totaling about 45 MW. OFf the
total coal-fired capacity, 25 MW is located at Healy. Because the
transmission line owned by Golden Valley Electric Association
between Healy and Fairbanks can accommodate power transfers up to
95 MW, the coal-fired unit at Healy can operate at full capacity
and still allow transfers between Anchorage and Fairbanks of up to

70 Mw.

Railbelt Intertie Proposal

There are two components of the Railbelt Intertie proposal put

forward by the Railbelt Energy Council:

1) Upgrade of the existing Anchorage/Fairbanks intertie;

2) Construction of a new Anchorage/Kenai Peninsula intertie.
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The portion of the Anchorage/Fairbanks intertie built by the Power
Authority is constructed for operation at 345 KV. However, the
line is currently operated at 138 KV dur to transmission
constraints at both ends of the Power Authority line, i.e. south

of Willow and north of Healy. By upgrading the circuit where these
constraints exist, the intertie could be operated at a full 345 KV
which would increase the power transfer capability between
Anchorage and Fairbanks from 70 MW to approximately 350 MW. For
purposes of the economic analysis, it was assumed that upgrade of
the Anchorage/Fairbanks intertie would allow a full 350 MW to be

transferred over the line.

It is expected that a new Anchorage/Kenai Peninsula intertie would
be ,0.structed for operation at 230 KV, and that the full power
tra ~r capability of that line would be approximately 250 MW.
For purposes of the economic analysis, it was assumed that a new
line would provide a reliable interconnection that would permit

transfers up to 250 MW.

Categories of Benefit

There are several types of benefits that would be associated with

the proposed Railbelt Intertie project:

* Economy Interchange: These are the savings that are produced
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when a transmission project allows lower cost generation
produced in one area to displace higher cost generation
produced in another area. Examples of this would occur when
the cost of oil-fired generation in Fairbanks exceeds the
cost of natural gas-fired generation in the Cook Inlet area,
or when the cost of gas-fired generation in Anchorage exceeds
the cost of gas-fired generation on the Kenai Peninsula.
Another example would occur if the cost of coal-fired
generation in the Interior fell below the cost of generation

in the Southcentral area.

* Reserve Sharing: These are the savings that are produced when
a transmission project allows one or more utilities to forego
building or maintaining a certain amount of reserve capacity
by relying instead on reserves available elsewhere in the
interconnected system. An example of this would occur if a
reliable interconnection were built between Anchorage and the
Kenai Peninsula. The total installed capacity needed to meet
reserve requirements for both areas would be reduced as a

result.

* Siting Flexibility for New Generating Plants: Improved
transmission allows greater flexibility in siting new plants
wherever the costs of operation, including the costs of fuel,
are lowest. For example, if natural gas is available on the

Kenai Peninsula at a significant savings relative to the price
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of natural gas delivered to Anchorage, then siting new plants
on the Kenai Peninsula rather than the Anchorage area would
reduce system costs. A firm interconnection would allow that
to occur. Other examples would be the possible future
construction of a major coal-fired power plant or hydro
project in the Railbelt. Improved transmission would allow
such a plant to be built anywhere near the grid (e.g. Beluga,
Matanuska Valley, Healy, Nenana) and still serve all of the

major Railbelt load centers.

* System Reliability: An improved transmission system can
substantially reduce the number and extent of power outages.
For example, the existing Anchorage/Fairbanks intertie made it
possible for electricity demand in the MaE-Su Valley to be
served from the Fairbanks area when service from Anchorage was
interrupted during a recent incident. A new intertie between
Anchorage and the Kenai Peninsula would produce a far more
reliable connection between these two areas than currently
exists, and would result in a reduction in the number and

extent of power outages, particularly on the Kenai Peninsula.

* System Efficiency: Transmission losses arc. reduced in higher
voltage circuits. Power transfers between Anchorage and
Fairbanks presently suffer losses on the order of 10% at
138 KV, For the economic study, it is assumed that such

losses would be reduced to 4% at 345 KV (i.e. a reduction in
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losses of 60%). Similarly, it is assumed in the economic
study that losses over the existing Anchorage/Kenai Peninsula
line are 10%, but that losses over a new 230 KV line would be

reduced to 2% (i.e. a reduction in losses of 80%).

* Increased Utility Coordination: It is generally agreed that
the interests of Railbelt consumers would be served through
increased Integration of planning and operations among the
seven Railbelt utilities. Strengthening the transmission
network that links these utilities together would enhance the
evolution of a more coordinated utility structure. Further,
such improved linkage would facilitate the sharing of costs
among all the utilities for future generation projects that
may be economically attractive but which exceed the financial

resources of any single utility or community.

* Distribution of Bradley Lake Benefits: The Railbelt Intertie
project would facilitate the distribution of Bradley Lake
benefits throughout the Railbelt by providing each of the
seven utilities with direct access to project output over

reliable transmission facilities.

* Enhanced Competition Among Fuel Suppliers: By improving the
access of all seven utilities to energy sources throughout
the Railbelt, the competition among those sources to supply

utility requirements would be enhanced. Because each utility
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would have a broader range of energy supply alternatives, the
bargaining position of each utility with respect to potential
fuel suppliers would be strengthened. The interests of

consumers would be served by this improved position.

Study Methodology and Limitations

Lotus Consulting Group was directed to estimate the production
costs of the Railbelt system for the period 1991 - 2020 with and
without the proposed Railbelt Intertie. A computerized production
cost simulation model was used for the analysis. Because the costs
of construction and maintenance of the Intertie project were not
defined at the time the economic analysis was undertaken, no
estimate of those costs was included. The work performed by Lotus
Consulting Group therefore sheds light only on the benefit side of
the ledger. It is necessary to go beyond the Lotus study in order

to compare total benefits with estimated costs.

Of the various benefit categories noted above, there are several
that are not accounted for in any way within the Lotus study,
specifically the benefits of improved system reliability, increased
utility coordination, distribution of Bradley Lake benefits, and
enhanced competition among fuel suppliers. The benefit of siting

flexibility for new generating plants is partially accounted for in
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