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MEMORANDUM

RE: Railbelt Energy Analysis
Research Request 87,114

As presented in the House Research Agency Railbelt Energy Analysis outline, 
this memorandum covers Railbelt energy demand and the Bradley Lake proj­
ect feasibility analysis. 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 in 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) facilities planned in the Railbelt area. Because of the 
influence of population on energy demand, there is no basis for 
forecasting a near-term increase in 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, incorporates this initial decline in 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 1985, 
has not been subsequently adjusted for lower actual use in 1986. 
The APA forecast for required production capacity overestimated 
required capacity by 12.1 percent in 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 
power 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 alternative 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 $86 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 is needed, indicates 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 lower 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 low .net savings increase the risk that in 
retrospect we will have made a poor decision if forecast gas prices 
are only slightly lower than assumed (page 23).

The analysis is sensitive to changes in other assumptions to varying 
degrees. The analysis is 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 
examined 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 from a regional rather than individual utility standpoint.. This per­
spective is 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 in 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) and 
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 in 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 in the Railbelt is declining. We, 
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)

1981 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
1994 • 538.9
1995 541.1
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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Kenai — 22.4 22.2 22.1 22.2 22.3 22.4 22.5 22.6 22.7 22.9 23.0 23.1 23.2 23.3 23.4 23.6 23.7 23.8 23.9 24.0 24.1 24.3 24.4 24.5 24.c

Fairbanks — 34.1 33.3 33.7 33.8 34.0 34.1 34.3 34.5 34.7 34.8 35.0 35.2 35.4 35.5 35.7 35.9 36.1 36.2 36.4 36.6 36.8 37.0 37.2 37.3 37.5

TCTAi. RESERVE 

REQUIREMENT

—  —

181.1 173.3 178.7 173.4 180.2 181.1 182.0 182.9 133.S 184.7 185.6 186.6 187.5 188.4 109.4 150.3 191.3 192.2 153.2 194.2 195.1 195.1 197.1 158.1 155.1

TOTAL SYSTEM
i-APACITY ft£ai:*fXET.*7 784.7 776.3 774.5 777.6 780.7 784.6 7S8.5 7S2.5 796.4 8C0.4 804.4 808.4 812.5 816.6 820.6 824.7 828.9 833.0 837.2 841.4 845.6 849.8 854.0 658.3 852.5 

APA FORECAST 379.3 90..2 918.5 926.4 951.1 962.4 973.6 992.2 1004.3 1004.3 1004.3 1008.7 1022.8 1064.6 1084.6 1104.1 - - - - - - - - - - - -

•Vctnt Excess Oa'A'K!

to APA Forecast !2.J 15.£ 18.5 19.1 21.8 22.7 23.5 25.2 26.1 25.5 24.8 24.8 25.9 30.4 32.2 33.9 -  - -  - -  - -  - -
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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 direction and magnitude of changes in energy demand.
The Department of Revenue forecasts a decline in population between 1986 
and 1989; the Alaska population is not expected to return 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 to the slight 0,5 per­
cent anru.al increase in 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 in the Division of 
Policy's feasibility analysis. Projected electrical energy demand for the 
years 1991 through 2010 is based on a O.1: percent compounded growth rat̂ .

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 in 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 is 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 incrementally adjusted. These 
conditional retirement dates can, therefore, be influenced significantly by 
economic and technological factors such as the price of natural gas and 
fuel efficiency of equipment.

3Because the majority of the state's population resides in the Railbelt, 
we believe these statewide numbers are a reliable indicator of changes in 
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, however, have 
left the state before the end of calendar year 1986.

5Rich?rd Emerman, Economist, Alaska Power Authority, Anchorage, personal 
communication, March 4, 1987.



TABLE 3
POWER PRODUCTION CAPACITY AND RETIREMENT IN ANCHORAGE

Generating
Unit Principal Capacity Retirement

Unit name Owner Fuel (MW) Date

Eklutna APAd Hydro 30.0 ---
AMLPCT#1 AMLP NG 16.2 1990
AMLPCT02 AMLP NG 16.2 1990
AMLPCT23 AMLP NG 19.9 1991
AMLPCT24 AMLP NG 33.8 1992
AMLPCC056 AMLP NG 47.5 1999
AMLPCC#76 AMLP NG 109.3 1999
AMLPCT28 AMLP NG 87.0 2009

BEL CTffl CEA NG 16.1 1994
BEL CT#2 CEA NG 16.1 1994
bel a n CEA NG 49.5 1999
BEL CT#4 CEA NG 10.0 1996
bel a n CEA NG 67.3 1999
BEL CC#68 CEA NG 100.6 2007
BEL CC#78 CEA NG 100.6 2007
INT CT#1 CEA NG 14.3 1996
INT CT#2 CEA NG 14.3 1996
int a n CEA NG 19.9 1996
PURPAffl* MSE Peat 20.0 2025
PUR?A#2* MSV WC 20.0 2025
PURPAff3** SGI Coal 50.0 2027

* Anticipated start-up date is 1990.
** Anticipated start-up date is 1992.

Legend: APAd= Alaska Power Administration
AMLP= 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 (MW) 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 ---
S0LP9TCT#1 AEG&T NG 38.5 2011
SE' •-|:C#l-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= Internal 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
POWER PRODUCTION CAPACITY AND RETIREMENT IN FAIRBANKS

Unit Name
Unit
Owner

Principal
Fuel

Generating
Capacity
(MW)

Retirement
Date

CHENST#1 FMUS Coal 5.1 2000
CHENST#2 FMUS Coal 2.0 2000
CHENST#3 FMUS Coal 1.5 2000
CHENCT#4 FMUS Oil 6.1 1987
CHENST#5 FMUS Coal 20.0 2005
CHENCT#6 FMUS Oil 26.1 2006
FMUSIC#! FMUS Oil 2.8 1992
FMUSIC#2 FMUS Oil 2.8 1992
FMUSIC#3 FMUS Oil 2.8 1992

HEALST#1 GVEA Coal 25.0 2002
HEALIC#2 GVEA Oil 2.6 1997
N0P0CT#1 GVEA Oil 60.9 2006
N0P0CT#2 GVEA Oil 60.9 2007
ZENCT#1 GVEA Oil 18.0 2001
ZENCT#2 GVEA Oil 18.0 2002
DSLIC#l-8 GVEA Oil 14.7 1996
PURPA#!** AEM WC 25.0 2025

*Chena Units #1-4 Not Currently Operating 
** Anticipated start-up date is 1990!

Legend: FMUS= Fairbanks Municipal Electric Association
GVEA= Golden Valley Electric Association 
AEM= AEM, Inc.
ST= Steam Turbine 
CT= Combustion Turbine 
IC= Internal Comustion 
WC= Waste Coal

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

Prepared by the House Research Agency, March 1987 (Fairbanks; 861217-
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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 in 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 in 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 iiave 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 installed capacity was included in our capacity 
calculations/

The APA's reserve capacity calculations were also adjusted in our 
analysis. Reserve capacity in 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 into seven reliability 
councils 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 in the relatively small percentage of peak 
demand reserve capacity.

At the opposite end of the reserve capacity spectrum are stand-alone 
systems, which are common in Alaska. For smaller stand-alone systems such 
as a one-ditsel generator in a rural community, 100 percent backup is not 
unusual. For larger communities with multiple generators which are not 
integrated with other power facilities, reserve capacity equal 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 facilities 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.

O
°Michael Travella, Utilities Engineer, Alaska Public Utilities Commis­
sion, personal communication, March 10, 1987.
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All utilities in 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 in 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 aQ 30 percent reserve 
requirement rather than the 40 percent used by the APA.".

90ur 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, Kenai 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 integrating stand-alone systems. 
Similarly for the Anchorage subregion, there is adequate capacity until the 
year 2000.11 On the Kenai 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 .’988 and diverges to 33.9 
percent higher in 2001. These differences occur primarily because the APA 
1) does not take into account a decline in population and energy demand 
from 1986 through 1989 and 2) overestimates reserve capacity requirements. 
The ’mplicat-'.u.i of these results is 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.

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

i20iscussions with Chuck Cant •’bury, 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 in 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 feasibility 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 
follows: 1) delaying both the Bradley Lake project and the construction of 
alternative natural gas facilities until they are needed in 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 into account the potential 
for further energy demand reductions through load management, more effi­
cient use of ene rgy , technological improvements, and energy conservation. 
It is likely fiat future capacity construction could be delayed past the 
year 2000 through improved energy management and utilization. This, 
however, would be unlikely if the State subsidizes capacity construction 
because the subsidization of pov/er 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 (DP) in 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 alternatives. As indicated by DP, a marginal cost analysis is 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 alternative would have to be construct’d 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 alternative. Costs in both cases are presented in 1986 
dollars. The analysis assumes that a 90 MW gas turbine alternative 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 alternative have been subtracted 
from the Bradlê  Lake costs.

13The Division of Policy analysis revises an August 1986 Stone and Web­
ster Engineering feasibility 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 and 
that completing the project is likely to provide lownr long-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 in 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 downward 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 Lake. 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/mcf 
(in 1982) to $1.47/mcf (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 in the future.
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The DP analysis calculated Bradley Lake net savings under a range of base 
gas prices (SI.10 to $1.70/nr.f) and a range of real price escalation rates 
(0 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 summary, the DP analysis calculated a series of projected net benefits 
which incorporate the lower cost to complete Bradley Lake as well as a
range of base gas prices under real escalation rates ranging from 0 to 2
percent. Attachment B presents the DP projections of net savings; the 
economic feasibility 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 $85 million cheaper in 1986 dollars than 
the gas alternative. 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 in 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 [alternative] 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 Bernice 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 from: 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 first 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 $45 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 90 MW of new power is not needed until the late 1990s, 
the second scenario provides a comparison of Bradley Lake and the 
gas alternative 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 alternative includes the cost 
of termination and site restoration at Bradley Lake as well as gas 
plant construction costs in 1996-97. Since neither project would 
begin producing power until 1998 under this scenario, we extend the 
period of analysis until the year 2048 in 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. However, 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 in 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 MW gas plant 
would likely 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 alternative 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 Btu/kwh), rather than the 13,000 Btu/kwh 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 Btu/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 $283 million. This represents the pre­
liminary revised construction cost ($328 million) minus the expenses to 
date ($45 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 alternative. 
We, therefore, include these Bradley Lake termination and site restoration 
costs as a cost to the gas alternative.

As shown 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 alternative 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, 1987.



TABLE 6
3RADLEY LAKE NET SAVINGS UNDER VARIOUS SCENARIOS

(Million $)

....... NET PRESENT COST......  BRADLEY LAKE
SCENARIO GAS ALTERNATIVE BRADLEY LAKE NET SAVINGS

I. Base Case
w/Power in 1991 $330.4 $244.6 $85.8

IA. Base Case under Revised
Demand Forecast 315.7 229.9 85.8

II. Construction Delay
w/Power in 1998 280.6 406.7 (126,0)

III. Bradley Lake now vs
Gas Plant in 1998 280.6 244.6 36.0

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

The base case scenario incorporates the flawed assumption that 90 MW of 
additional power will be needed in 1991. Our demand analysis concludes, 
instead, that an additional increment of production capacity will not be 
needed until the late-1990s. Therefore, the construction of either Bradley 
Lake or the gas alternative would result in the early retirement of exist­
ing generation capacity. It is assumed that Bradley Lake or a new, more 
efficient gas turbine would result in 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 power, 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 alternative.

Delay Construction Scenario. The net savings of Bradley Lake become 
negative under our second scenario in which construction of both Bradley 
Lake and the gas plant alternative are delayed several years until Railbelt 
energy demand catches up with existing capacity and new generating capacity
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is warranted. As shown 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 $415 
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 in 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, in 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 
alternative 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 shown in Table 6, the Bradley Lake net savings under this 
scenario are projected to 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 vs 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 alternative 
if it 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 
is 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 
lower 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) in order to determine the sensitivity of 
the analysis to changes in these assumptions. Table 7 summarizes the net 
savings as these assumptions are varied under the base case scenario and 
the "Bradley Lake now vs. delayed gas construction" scenario which we 
believe to be most accurate representation of the current public policy 
choice.

1 7w We 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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TABLE 7
BRADLEY LAKE NET SAVINGS UNDER VARYING ASSUMPTIONS

(Millions $)

....... NET PRESENT COST  BRADLEY LAKE
SCENARIO/ASSUMPTION GAS ALTERNATIVE BRADLEY LAKE NET SAVINGS

Scenario I: Base Case
w/ Power in 1991 $330.4 $244.6 $85.8

Construction Costs
of $350/kw 325.0 244.6 80.4

Heat Rate of
13.000 Btu/kwh 359.9 244.6 115.2

Inflation Rate
at 5.0 percent 327.9 231.5 96.4

Discount Rate
3.0 percent 369.3 264.0 ' 105.2
4.0 percent 297.4 227.2 70.2
12.0 percent 100.8 88.5 12.3

Scenario III: Bradley Lake now vs
Gas Plant in 1998 280.6 244.6 36.0

Construction Costs
of $350/kw 275.1 244.6 30.5

Heat Rate of
13.000 Btu/kwh 304.5 244.6 59.9

Inflation Rate
of 5.0 percent 278.4 231.5 46.8

Discount Rate
3.0 percent 318.8 264.0 54.8
4.0 percent 248.4 227.2 21.2
5.0 percent 197.8 197.4 0.5

Note: Both scenarios assume a base gas price of $1.60/mcf; zero delivery
charge; 2.0 percent escalation rate; 11,500 Btu/kwh 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 $450/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 
alternative 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 Btu/kwh in our three scenarios. On the other hand, the 
APA/DP model assumed a heat rate of 13,000 Btu/kwh to reflect newer gas 
turbines at 11,500 Btu/kwh (effective rate) operating as base capacity 
coupled wi''; 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 alternative in 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 in FY 87, 4.58 percent in FY 88-FY 92, 5.23 percent in FY 93 - 
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 in Table 7 
increase by about $11 million. Higher inflation rates lower the net 
present costs of both the gas alternative 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 in the future. In contrast, a smaller portion of 
the gas alternative'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 rate of 3.5 percent, which is 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 in 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 1986 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 shown in 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 low--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 in 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 alternate 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 several years--so 
that Railbelt energy demand could "catch up" with capacity--would be too 
costly relative to a less expensive gas alternative.

If the Bradley Lake project is to be completed ?.s scheduled, we conclude
that it will probably provide net savings over the 50-year period of 
analysis. However, in 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, this type 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 reiterate our conclusion that the Bradley Lake project
will probably produce power more ''heapiy 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 and 
their escalation. Because the projected net savings of Bradley Lake are 
now relatively low, there is a high risk that its completion would be a
poor public policy decision if gas prices prove to be only slightly lower
than assumed. The public risk grows considerably greater as the net
savings projected for Bradley Lake decline. Beyond the initial State cash 
contribution, the Railbelt electric 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) to be contributed by Railbelt
utilities.
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TABLE A.1
NET GENERATION OF ALASKA RAILBELT UTIIITIES, 1976 • 1986

UTILITY 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Anchorage Municipal
Light & Power (AMLP) 444.9 420.3 443.1 473.1 486.6 485.3 579.5 592.5 654.0 934.4 938.6

Chugach Electric
Association (CEA) 1,054.5 1,179.7 1,308.6 1,401.0 1,434.1 1,467.7 1,718.4 1,781.8 1873.3 1,859.3 1,692.3

Alaska Power
Administration (APAD) 118.0 203.5 180.1 171.1 184.3 222.7 147.9 149.9 164.6 150.0 154.8

Anchorage-Cook
Inlet Subtotal 1,617.4 1,803.6 1,931.8 2,045.2 2,105.0 2,175.7 2,445.8 2,524.2 2,691.9 2,943.7 2,785.7

Fairbanks Municipal
Utility System (FMUS) 123.3 123.5 124.7 124.7 125.6 126.1 140.7 "46.9 140.2 101.0 96.8

Golden Valley Electric
Association (GVEA) 344.7 353.5 341.5 322.9 317.7 316.9 350.3 346.2 401.1 408.0 420.6

Fairbanks Area
Subtotal 468.0 481.7 466.2 447.6 443.3 443.0 491.1 493,1 541.3 509.0 517.4

RAILBELT TOTAL 2,085.4 2,285.3 2,398.0 2492.8 2,548.3 2,618.7 2,936.9 3,017.3 3,233.2 3,452.7 3,303.1

Source: Alaska Power Authority, "Alaska Elr„cric Power Statistics, 1960-1985,"; Railbelt Utilities.

Prepared by the house Research Agency, March 1987 (Demand; 861217-29).
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BRADLEY LAKE NET SAVINGS ANALYSIS

CAPITAL DEBT FIXED VARIABLE
COST SERVICE O&H O&H

ANALYSIS PARAHETERS YEAR ($86 HLN) ($86 HLN) ($86 HLN) ($36 HLN)

Base Capital Cost Excluding IDC
($1986/net kw): $400

1987 0.0
Capacity (net ku): 90,000 1988 0.0

1989 18.0
Construction Period (years): 2 1990 18.0 4.1

Total Bonds: $48.6 1991 4.0 1.0 0.5
Bond Term (yrs): 20 1992 3.8 1.0 0.5

Long-Term Interest Rate: 8.0% 1993 3.6 1.0 0.5
Bond Payment (1989$): $4.9 1994 3.5 1.0 0.5

1995 3.3 1.0 0.5
Inflation Rate: 4.5% 1996 3.2 1.0 0.5
Reinvest Rate: 6.0% 1997 3.0 1.0 0.5
Discount Rate: 3.5% 1998 2.9 1.0 0.5

1999 2.8 1.0 0.5
2000 2.7 1.0 0.5
2001 2.6 1.0 0.5

Fixed O&M Cost 2002 2.4 1.0 0.5
($1986/kw/yr): $11-25 2003 2.3 1.0 0.5

2004 2.2 1.0 0.5
Variable O&M Cost 2005 2.1 1.0 0.5

($1986/kwh): $0.0014 2006 2.1 1.0 0.5
2007 2.0 1.0 0.5

New Turbine Heat Rate 2008 1.9 1.0 0.5
(BTU/kwh): 11,500 2009 1.8 1.0 0.5

2010 1.7 1.0 0.5
Wellhead Gas Price 2011 1.6 1.C 0.5

($1986/MMBTU): $1.60 2012 1.6 1.0 0.5
Gas Delivery ($86): $0.00 2013 1.5 1.0 0.5
Real Uellhead Price 2014 1.4 1.0 0.5
Escalation Rate: 2.0% 2015 1.4 1.0 0.5

2016 1.3 1.0 0.5

REAL
FUEL TOTAL REAL WELLHEAD BRADLEY BRADLEY TOTAL
COST COST RATE GAS PRICE OiM DS BRADLEY

($86 HLN) ($86 MLN) (C/KWH) ($86/MHBTU) ($86 HLN) ($86 HLN) ($86 MLN)

$1.63
1.66
1.70
1.73

7.5 13.0 3.5 1.77 2.0 20.2 22.2
7.7 13.0 3.5 1.80 2.0 19.3 21.3
7.8 13.0 3.5 1.84 2.0 18.5 20.5
8.0 13.0 3.5 1.87 2.0 17.7 19.7
8.1 13.0 3.5 1.91 2.0 16.9 18.9
8.3 13.0 3.5 1.95 2.0 16.2 18.2
8.4 13.0 3.5 1.99 2.0 15.5 17.5
8.6 13.1 3.5 2.03 2.0 14.8 16.8
8.8 13.1 3.6 2.07 2.0 14.2 16.2
9.0 13.2 3.6 2.11 2.0 13.6 15.6
9.1 13.2 3.6 2.15 2.0 13.0 15.0
9.3 13.3 3.6 2.20 2.0 12.4 14.4
9.5 13.4 3.6 2.24 2.0 11.9 13.9
9.7 13.5 3.6 2.29 2.0 11.4 13.4
9.9 13.6 3.7 2.33 2.0 10.9 12.9
10.1 13.7 3.7 2.38 2.0 10.4 12.4
10.3 13.8 3.7 2.43 2.0 10.0 12.0
10.5 13.9 3.8 2.47 2.0 9.5 11.5
10.7 14.0 3.8 2.52 2.0 9.1 11.1
10.9 14.2 3.8 2.57 2.0 8.7 10.7
11.1 14.3 3.9 2.62 2.0 8.4 10.4
11.4 14.5 3.9 2.68 2.0 8.0 10.0
11.6 14.6 4.0 2.73 2.0 7.7 9.7
11.8 14.8 4.0 2.79 2.0 7.3 9.3
12.1 15.0 4.1 2.84 2.0 7.0 9.0
12.3 15.2 4.1 2.90 2.0 6.7 8.7



TABLE C.1 BASE CASE SCENARIO:

BRADLEY LAKE NET SAVINGS ANALYSIS

REAL
CAPITAL DEBT FIXED VARIABLE FUEL TOTAL REAL UELLHEAD BRADLEY BRADLEY TOTAL
COST SERVICE O&M O&H COST COST RATE GAS PRICE O&M DS BRADLEY

ANALYSIS PARAMETERS YEAR ($86 HLN) ($86 MLN) ($86 HLN) ($86 HLN) ($86 MLN) ($86 HLN) (C/KWH) (S86/MMBTU) ($86 HLN) ($86 HLN) ($86 MLN)

Cash Flow for Base 2017 1.3 1.0 0.5 12.6 15.3 4.2 2.96 2.0 6.4 8.4
Construction Cost: 2018 1.2 1.0 0.5 12.8 15.5 4.2 3.02 2.0 6.1 8.1
1987 OX 2019 1.2 1.0 0.5 13.1 15.7 4.3 3.08 2.0 5.9 7.9
1988 OX 2020 1.1 1.0 0.5 13.3 16.0 4.3 3.14 2.0 5.6 7.6
1989 50X 2021 1.1 1.0 0.5 13.6 16.2 4.4 3.20 2.0 2.0
1990 50X 2022 1.0 1.0 0.5 13.9 16.4 4.4 3.26 2.0 2.0

2023 1.0 1.0 0.5 14.1 16.6 4.5 3.33 2.0 2.0
2024 0.9 1.0 0.5 14.4 16.9 4.6 3.40 2.0 2.0
2025 0.9 1.0 0.5 14.7 17.1 4.6 3.46 2.0 2.0

Load Factor: 47X 2026 0.9 1.0 0.5 15.0 17.4 4.7 3.53 2.0 2.0
Annual Energy (gwh): 369.2 2027 0.8 1.0 0.5 15.3 17.6 4.8 3.60 2.0 2.0
Transmission Cost 2028 0.8 1.0 0.5 15.6 17.9 4.9 3.68 2.0 2.0
($1986 Hi 11 ions): $0.0 2029 0.7 1.0 0.5 15.9 18.2 4.9 3.75 2.0 2.0

2030 0.7 1.0 0.5 16.2 18.5 5.0 3.82 2.0 2.0
i..'OLEY LAKE 2031 0.7 1.0 0.5 16.6 18.8 5.1 3.90 2.0 2.0

Cost to Complete: $283.0 2032 0.7 1.0 0.5 16.9 19.1 5.2 3.98 2.0 2.0
Debt Service (30 yr): $25.1 2033 0.6 1.0 0.5 17.2 19.4 5.3 4.06 2.0 2.0

2034 0.6 1.0 0.5 17.6 19.7 5.3 4.14 2.0 2.0
NP COST GAS $300.4 2035 0.6 1.0 0.5 17.9 20.0 5.4 4.22 2.0 2.0
+ term & site restoration $30.0 2036 0.5 1.0 0.5 18.3 20.4 5.5 4.31 2.0 2.0
NP COST GAS $330.4 2037 0.5 1.0 0.5 18.7 20.7 5.6 4.39 2.0 2.0

2038 0.5 1.0 0.5 19.0 21.1 5.7 4.48 2.0 2.0
NP COST BRADLEY $244.6 2039 0.5 1.0 0.5 19.4 21.4 5.8 4.57 2.0 2.0
NET SAVINGS BRADLEY $85.8 2040 0.5 1.0 0.5 19.8 21.8 5.9 4.66 2.0 2.0

NOTE: The analysis is based on a model originally developed by the Alaska Power Authority.

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



TABLE C .2 BASE CASE SCENARIO UNDER REVISED DEHAND FORECAST:

BRADLEY LAKE NET SAVINGS ANALYSIS

ANALYSIS PARAMETERS

Base Capital Cost Excluding IDC 
($1986/net kw):

Capacity (net kw):

Construction Period (years): 
Total Bonds: 

Bond Term (yrs): 
Long-Term Interest Rate: 
Bond Payment (1989$):

Inflation Rate: 
Reinvest Rate: 
Discount Rate:

Fixed OSH Cost 
($1986/kw/yr):

Variable OSH Cost 
($1986/kwh):

New Turbine Heat Rate 
(BTU/kwh):

Wellhead Gas Price 
($1986/MMBTU): 

Gas Delivery ($86): 
Real Uellhead Price 
Escalation Rate:

REAL
CAPITAL DEBT FIXED VARIABLE FUEL FUEL TOTAL REAL WELLHEAD BRADLEY BRADLEY TOTAL
COST SERVICE OSH OSH COST SAVINGS COST RATE GAS PRICE OSH DS BRADLEY

YEAR ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) (C/KUH) ($86/MMBTU) ($86 HLN) ($86 HLN) ($C6 HLN)

$400
1987 0.0 $1.63

>0,000 ■ 188 
1989

0.0
18.0

1.66
1.70

2 1990 18.0 4.1 1.73
$48.6 1991 4.0 1.0 0.5 7.5 2.6 10.4 2.8 1.77 2.0 20.2 19.6
20 1992 3.8 1.0 0.5 7.7 2.7 10.3 2.8 1.80 2.0 19.3 18.6
8.0% 1993 3.6 1.0 0.5 7.8 2.7 10.3 2.8 1.84 2.0 18.5 17.8
$4.9 1994 3.5 1.0 0.5 8.0 2.8 10.2 2.8 1.87 2.0 17.7 16.9

1995 3.3 1.0 0.5 8.1 2.8 10.2 2.7 1.91 2.0 16.9 16.1
4.5% 1996 3.j 1.0 0.5 8.3 2.9 10.1 2.7 1.95 2.0 16.2 15.3
6.0% 1997 3.0 1.0 0.5 8.4 2.9 10.1 2.7 1.99 2.0 15.5 14.6
3.5% 1998 2.9 1.0 0.5 8.6 13.1 3.5 2.03 2.0 14.8 16.8

1999 2.8 1.0 0.5 8.8 13.1 3.6 2.07 2.0 14.2 16.2
2000 2.7 1.0 0.5 9.0 13.2 3.6 2.11 2.0 13.6 15.6
2001 2.6 1.0 0.5 9.1 13.2 3.6 2.15 2.0 13.0 15.0
2002 2.4 1.0 0.5 9.3 13.3 3.6 2.20 2.0 12.4 14.4

;11.25 2003 2.3 1.0 0.5 9.5 13.4 3.6 2.24 2.0 11.9 13.9
2004 2.2 1.0 0.5 9.7 13.5 3.6 2.29 2.0 11.4 13.4
2005 2.1 1.0 0.5 9.9 13.6 3.7 2.33 2.0 10.9 12.9

1.0014 2006 2.1 1.0 0.5 10.1 13.7 3 7 2.38 2.0 10.4 12.4
2007 2.0 1.0 0.5 10.3 13.8 3.7 2.43 2.0 10.0 12.0
2008 1.9 1.0 0.5 10.5 13.9 3.8 2.47 2.0 9.5 11.5

1,500 2009 1.8 1.0 0.5 10.7 14.0 3.8 2.52 2.0 9.1 11.1
2010 1.7 1.0 0.5 10.9 14.2 3.8 2.57 2.0 8.7 10.7
2011 1.6 1.0 0.5 11.1 14.3 3.9 2.62 2.0 8.4 10.4

$1.60 2012 1.6 1.0 0.5 11.4 14.5 3.9 2.68 2.0 8.0 10.0
$0.00 2013 1.5 1.0 0.5 11.6 14.6 4.0 2.73 2.0 7.7 9.7

2014 1.4 1.0 0.5 11.8 14.8 4.0 2.79 2.0 7.3 9.3
2.0% 2015 1.4 1.0 0.5 12.1 15.0 4.1 2.84 2.0 7.0 9.0

2016 1.3 1.0 ■' 0.5 12.3 15.2 4.1 2.90 2.0 6.7 8.7



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

CAPITAL DEBT FIXED VARIABLE FUEL
COST SERVICE OSH OSH COST

ANALYSIS PARAMETERS YEAR ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN)

Cosh Flow for Base 2017 1.3 1.0 0.5 12.6
Construction Cost: 2018 1.2 1.0 0.5 12.8
1987 OX 2019 1.2 1.0 0.5 13.1
1988 OX 2020 1.1 1.0 0.5 13.3
1989 50X 2021 1.1 1.0 0.5 13.6
1990 50X 2022 1.0 1.0 0.5 13.9

2023 1.0 1.0 0.5 14.1
2024 0.9 1.0 0.5 14.4
2025 0.9 1.0 0.5 14.7

Load Factor: 47X 2026 0.9 1.0 0.5 15.0
Annual Energy (gwh): 369.2 2027 0.8 1.0 0.5 15.3
Transmission Cost 2028 0.8 1.0 0.5 15.6
($1986 Millions): $0.0 2029 0.7 1.0 0.5 15.9

2030 0.7 1.0 0.5 16.2
BRADLEY LAKE 2031 0.7 1.0 0.5 16.6

Cost to Complete: $283.0 2032 0.7 1.0 0.5 16.9
Debt Service (30 yr): $25.1 2033 0.6 1.0 0.5 17.2

2034 0.6 1.0 0.5 17.6
NP COST GAS $285.7 2035 0.6 1.0 0.5 17.9
+ term & site restoration $30.0 2036 0.5 1.0 0.5 18.3
NP COST GAS $315.7 2037 0.5 1.0 0.5 18.7

203B 0.5 1.0 0.5 19.0
NP COST BRADLEY $229.9 2039 0.5 1.0 0.5 19.4
NET SAVINGS BRADLEY $85.8 2040 0.5 1.0 0.5 19.8

NOTE: The analysis is based on a model originally developed by the Alaska Power Authority.

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

FUEL TOTAL REAL
SAVINGS COST RATE
($86 HLN) ($86 HLN) (C/KUH)

15.3 4.2
15.5 4.2
15.7 4.3
16.0 4.3
16.2 4.4
16.4 4.4
16.6 4.5
16.9 4.6
17.1 4.6
17.4 4.7
17.6 4.8
17.9 4.9
18.2 4.9
18.5 5.0
18.8 5.1
19.1 5.2
19.4 5.3
19.7 5.3
20.0 5.4
20.4 5.5
20.7 5.6
21.1 5.7
21.4 5.8
21.8 5.9

REAL
UELLHEAD BRADLEY 
GAS PRICE OSH 
($86/MHBTU) ($86 MLN)

2.96 2.0
3.02 2.0
3.08 2.0
3.14 2.0
3.20 2.0
3.26 2.0
3.33 2.0
3.40 2.0
3.46 2.0
3.53 2.0
3.60 2.0
3.68 2.0
3.75 2.0
3.82 2.0
3.90 2.0
3.98 2.0
4.06 2.0
4.14 2.0
4.22 2.0
4.31 2.0
4.39 2.0
4.48 2.0
4.57 2.0
4.66 2.0

BRADLEY TOTAL
DS BRADLEY

($86 HLN) ($86 HLN)

6.4 8.4
6.1 8.1
5.9 7.9
5.6 7.6

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0



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

BRADLEY LAKE NET SAVINGS ANALYSIS

ANALYSIS PARAMETERS

Base Capital Cost Excluding 1DC 
($1986/net kw):

Capacity (net kw):

Construction Period (years): 
Total Bonds: 

Bond Term (years): 
Long-Term Interest Rate: 
Bond Payment (1997$):

Inflation Rate: 
Reinvest Rate: 
Discount Rate:

Fixed OSH Cost 
($1986/kw/yr):

Variable OSH Cost 
($1986/kwh):

New Turbine Heat Rate 
(BTU/kwh):

WeiIhead Gas Price 
($1986/MMBTU): 

Gas Delivery ($86): 
Real Wellhead Price 
Escalation Rate:

REAL
CAPITAL OEBT FIXED VARIABLE FUEL TOTAL REAL WELLHEAD BRADLEY BRADLEY TOTAL REAL
COST SERVICE OSH OSH COST COST RATE GAS PRICE OSH DS BRADLEY RATE

YEAR ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) (C/KWH) ($86/HHBTU) ($86 HLN) ($86 HLN) ($86 HLN) cents/Kwh
$400

1987 0.0 $1.63
>0,000 1988

1989
0.0
0.0

1.66
1.70 ,

2 1990 0.0 1.73
$69.3 1991 0.0 1.77
20 1992 0.0 1.80

10.OX 1993 0.0 1.84
$8.1 1994

1995
0.0
0.0

1.87
1.91

41.3
39.5

41.3
39.5

11.2
10.7

4.5X 1996 18.0 1.95 37.8 37.8 10.2
6.0% 1997 18.0 5.0 5.0 1.4 1.99 36.2 36.2 9.8
3.5% 1998 4.8 1.0 0.5 8.6 14.9 4.0 2.03 2.0 34.6 36.6 9.9

1999 4.6 1.0 0.5 8.8 14.9 4.0 2.07 2.0 33.2 35.2 9.5
2000 4.4 1.0 0.5 9.0 14.9 4.0 2.11 2.0 31.7 33.7 9.1

11.25 2001 4.2 1.0 0.5 9.1 14.9 4.0 2.15 2.0 30.4 32.4 8.8
2002 4.0 1.0 0.5 9.3 14.9 4.0 2.20 2.0 29.1 31.1 8.4
2003 3.9 1.0 0.5 9.5 14.9 4.0 2.24 2.0 27.8 29.8 8.1OO 2004 3.7 1.0 0.5 9.7 14.9 4.0 2.29 2.0 26.6 28.6 7.7
2005 3.5 1.0 0.5 9.9 15.0 4.0 2.33 2.0 25.5 27.5 7.4
2006 3.4 1.0 0.5 10.1 15.0 4.1 2.38 2.0 24.4 26.4 7.1

1,500 2007 3.2 1.0 0.5 10.3 15.1 4.1 2.43 2.0 23.3 25.3 6.9
2008 3.1 1.0 0.5 10.5 15.1 4.1 2.47 2.0 22.3 24.3 6.6
2009 3.0 1.0 0.5 10.7 15.2 4.1 2.52 2.0 21.3 23.3 6.3
2010 2.8 1.0 0.5 10.9 15.3 4.1 2.57 2.0 20.4 22.4 6.1

$1.60 2011 2.7 1.0 0.5 11.1 15.4 4.2 2.62 2.0 19.6 21.6 5.8
$0.00 2012 2.6 1.0 0.5 11.4 15.5 4.2 2.68 2.0 18.7 20.7 5.6

2013 2.5 1.0 0.5 11.6 15.6 4.2 2.73 2.0 17.9 19.9 5.4
2.0/i 2014 2.4 1.0 0.5 11.8 15.7 4.3 2.79 2.0 17.1 19.1 5.2

2015 2.3 1.0 0.5 12.1 15.9 4.3 2.84 2.0 16.4 18.4 5.0



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

BRADLEY LAKE NET SAVINGS ANALYSIS

CAPITAL DEBT FIXED VARIABLE FUEL TOTAL REAL
COST SERVICE 0&H O&H COST COST RATE

ANALYSIS PARAMETERS YEAR ($86 HLH) ($86 HLN) ($86 HLN) ($86 HLN) ($86 MLN) ($86 HLN) (C/KWH)

Cash Flow for Base 2016 2.2 1.0 0.5 12.3 16.0 4.3
Construction Cost: 2017 2.1 1.0 0.5 12.6 16.2 4.4
1987 OX 2018 2.0 1.0 0.5 12.8 16.3 4.4
1988 OX 2019 1.9 1.0 0.5 13.1 16.5 4.5
1989 OX 2020 1.8 1.0 0.5 13.3 16.7 4.5
1990 OX 2021 1.7 1.0 0.5 13.6 16.9 4.6
1991 OX 2022 1.7 1.0 0.5 13.9 17.1 4.6
1992 OX 2023 1.6 1.0 0.5 14.1 17.3 4.7
1993 OX 2024 1.5 1.0 0.5 14.4 17.5 4.7
1994 OX 2025 1.5 1.0 0.5 14.7 17.7 4.8
1995 OX 2026 1.4 1.0 0.5 15.0 17.9 4.9
1996 50X 2027 1.3 1.0 0.5 15.3 18.2 4.9
1997 50X 2028 1.3 1.0 0.5 15.6 18.4 5.0

2029 1.2 1.0 0.5 15.9 18.7 5.1
Load Factor: 47X 2030 1.2 1.0 0.5 16.2 18.9 5.1

Annual Energy (gwh): 369.2 2031 1.1 1.0 0.5 16.6 19.2 5.2
Transmission Cost 2032 1.1 1.0 0.5 16.9 19.5 5.3
($1986 Hi 11 ions): $0.0 2033 1.0 1.0 0.5 17.2 19.8 5.4

2034 1.0 1.0 0.5 17.6 20.1 5.4
BRADLEY LAKE 2035 0.9 1.0 0.5 17.9 2C.4 5.5

Cost to Coiplcte: $415.1 2036 0.9 1.0 0.5 18.3 20.7 5.6
Construction (years): 4 2037 0.9 1.0 0.5 18.7 21.0 5.7

Total Bonds: $553.9 2038 0.8 1.0 0.5 19.0 21.4 5.8
Debt Service (30 yr): $58.8 2039 0.8 1.0 0.5 19.4 21.7 5.9

2040 0.8 1.0 0.5 19.8 22.1 6.0
NP COST GAS $250.6 2041 0.7 1.0 0.5 20.2 22.4 6.1
+ term & site restoration $30.0 2042 0.7 1.0 0.5 20.6 22.8 6.2
NP COST GAS $280.6 2043 0.7 1.0 0.5 21.0 23.2 6.3

2044 0.6 1.0 0.5 21.4 23.6 6.4
NP COST BRADLEY $406.7 2045 0.6 1.0 0.5 21.9 24.0 6.5
NET SAVINGS BRAOLEY ($126.0) 2046 0.6 1.0 0.5 22.3 24.4 6.6

2047 0.6 1.0 0.5 22.7 24.8 6.7
2048 0.5 1.0 0.5 23.2 25.3 6.8

NOTE: The analysis is based on n model originally developed by the Alaska Power Authority.

REAL
WELLHEAD BRADLEY BRADLEY TOIAL REAL
GAS PRICE O&M DS BRADLEY SATE
($86/HHBTU) ($86 HLN) ($86 HLN) ($86 HLN) cents/Kwh

2.90 2.0 15.7 17.7 4.8
2.96 2.0 15.0 17.0 4.6
3.02 2.0 14.4 16.4 4.4
3.08 2.0 13.7 15.7 4.3
3.14 2.0 13.2 15.2 4.1
3.20 2.0 12.6 14.6 4.0
3.26 2.0 12.0 14.0 3.8
3.33 2.0 11.5 13.5 3.7
3.40 2.0 2.0 0.5
3.46 2.0 2.0 0.5
3.53 2.0 2.0 0.5
3.60 2.0 2.0 0.5
3.68 2.0 2.0 0.5
3.75 2.0 2.0 0.5
3.82 2.0 2.0 0.5
3.90 2.0 2.0 0.5
3.98 2.0 2.0 0.5
4.06 2.0 2.0 0.5
4.14 2.0 2.0 0.5
4.22 2.0 2.0 0.5
4.31 2.0 2.0 0.5
4.39 2.0 2.0 0.5
4.48 2.0 2.0 0.5
4.57 2.0 2.0 0.5
4.66 2.0 2.0 0.5
4.75 2.0 2.0 0.5
4.85 2.0 2.0 0.5
4.95 2.0 2.0 0.5
5.05 2.0 2.0 0.5
5.15 2.0 2.0 0 .5
5.25 2.0 2.0 0 .5
5.35 2.0 2.0 0.5
5.46 2.0 2.0 0.5

Prepared by the House Research Agency, March 1907 (B radgns3 ; 861217-29).



REAL

TABLE C .4 DELAY OF GAS GENERATION ALTERNATIVE

BRADLEY LAKE NET SAVINGS ANALYSIS

CAPITAL DEBT FIXED VARIABLE FUEL TOTAL REAL WELLHEAD BRADLEY BRADLEY TOTAL
COST SERVICE OSH OSH COST COST RATE GAS PRICE OSH DS BRADLEY

ANALYSIS PARAMETERS YEAR ($86 MLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) ($86 HLN) (C/KUH) ($86/HHBTU) ($86 HLN) ($86 HLN) ($86 HLN)

ase Capital Cost Excluding IDC
($1986/net kw): $400

1987 0.0 $1.63
Capacity (net kw): 90,000 1988 0.0 1.66

1989 0.0 1.70
Construction Period (years): 2 1990 0.0 1.73

Total Bonds: $69.3 1991 0.0 1.77 2.0 20.2 22.2
Bond Term (years): 20 1992 0.0 1.80 2.0 19.3 21.3

Long-Term Interest Rate: 10.0% 1993 0.0 1.84 2.0 18.5 20.5
Bond Payment (1997$): $8.1 1994 0.0 1.87 2.0 17.7 19.7

1995 0.0 1.91 2.0 16.9 18.9
Inflation Rate: 4.5% 1996 18.0 1.95 2.0 16.2 18.2
Reinvest Rate: 6.0% 1997 18.0 5.0 5.0 1.4 1.99 2.0 15.5 17.5
Discount Rate: 3.5% 1998 4.8 1.0 0.5 8.6 14.9 4.0 2.03 2.0 14.8 16.8

1999 4.6 1.0 0.5 8.8 14.9 4.0 2.07 2.0 14.2 16.2
2000 4.4 1.0 0.5 9.0 14.9 4.0 2.11 2.0 13.6 15.6

Fixed OSM Cost ($1986/kw/yr): $11.25 2001 4.2 1.0 0.5 •9.1 14.9 4.0 2.15 2.0 13.0 15.0
2002 4.0 1.0 0.5 9.3 14.9 4.0 2.20 2.0 12.4 14.4
2003 3.9 1.0 0.5 9.5 14.9 4.0 2.24 2.0 11.9 13.9

/ariable OSM Cost ($1986/kuh): $0.0014 2004 3.7 1.0 0.5 9.7 14.9 4.0 2.29 2.0 11.4 13.4
2005 3.5 1.0 0.5 9.9 15.0 4.0 2.33 2.0 10.9 12.9

New Turbine Heat Rate 2006 3.4 1.0 0.5 10.1 15.0 4.1 2.38 2.0 10.4 12.4
(?TU/kwh): 11,500 2007 3.2 1.0 0.5 10.3 15.1 4.1 2.43 2.0 10.0 12.0

2008 3.1 1.0 0.5 10.5 15.1 4.1 2.47 2.0 9.5 11.5
2009 3.0 1.0 0.5 10.7 15.2 4.1 2.52 2.0 9.1 11.1

Wellhead Gas Price 2010 2.8 1.0 0.5 10.9 15.3 4.1 2.57 2.0 8.7 10.7
($1986/MMBTU): $1.60 2011 2.7 1.0 0.5 11.1 15.4 4.2 2.62 2.0 8.4 10.4

Gas Delivery ($86): $0.00 2012 2.6 1.0 0.5 11.4 15.5 4.2 2.68 2.0 8.0 10.0
Real Wellhead Price 2013 2.5 1.0 0.5 11.6 15.6 4.2 2.73 2.0 7.7 9.7
Escalation Rate: 2.0% 2014 2.4 1.0 0.5 11.8 15.7 4.3 2.79 2.0 7.3 9.3

2015 2.3 1.0 0.5 12.1 15.9 4.3 2.84 2.0 7.0 9.0



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

REAL
CAPITAL DEBT FIXED VARIABLE FUEL TOTAL REAL UELLIIEAD BRADLEY BRADLEY TOTAL
COST SERVICE O&H O&H COS COST RATE GAS PRICE O&H DS BRADLEY

ANALYSIS PARAMETERS YEAR ($86 HLN) ($86 MLN) ($86 HLN) ($86 MLN) ($86 HLN) ($86 MLN) (C/KWH) ($86/MMBTU) ($86 HLN) ($86 MLN) ($86 HLN)

Cash Flow for Bose 2016 2.2 1.0 0.5 12.3 16.0 4.3 2.90 2.0 6.7 8.7
Construction Cost: 2017 2.1 1.0 0.5 12.6 16.2 4.4 2.96 2.0 6.4 8.4
1987 OX 2018 2.0 1.0 0.5 12.8 16.3 4.4 3.02 2.0 6.1 8.1
1988 OX 2019 1.9 1.0 0.5 13.1 16.5 4.5 3.08 2.0 5.9 7.9
1989 OX 2020 1.8 1.0 0.5 13.3 16.7 4.5 3.14 2.0 5.6 7.6
1990 OX 2021 1.7 1.0 0.5 13.6 16.9 4.6 3.20 2.0 2.0
1991 OX 2022 1.7 1.0 0.5 13.9 17.1 4.6 3.26 2.0 2.0
1992 OX 2023 1.6 1.0 0.5 14.1 17.3 4.7 3.33 2.0 2.0
1993 OX 2024 1.5 1.0 0.5 14.4 17.5 4.7 3.40 2.0 2.0
1994 OX 2025 1.5 1.0 0.5 14.7 17.7 4.8 3.46 2.0 2.0
1995 OX 2026 1.4 1.0 0.5 15.0 17.9 4.9 3.53 2.0 2.0
1996 50% 2027 1.3 1.0 0.5 15.3 18.2 4.9 3.60 2.0 2.0
1997 50X 2028 1.3 1.0 0.5 15.6 18.4 5.0 3.68 2.0 2.0

2029 1.2 1.0 0.5 15.9 18.7 5.1 3.75 2.0 2.0
Load Factor: 47X 2030 1.2 1.0 0.5 16.2 18.9 5.1 3.82 2.0 2.0

Annual Energy (gwh): 369.2 2031 1.1 1.0 0.5 16.6 19.2 5.2 3.90 2.0 2.0
Transmission Cost 2032 1.1 1.0 0.5 16.9 19.5 5.3 3.98 2.0 2.0
($1986 Millions): $0.0 2033 1.0 1.0 0.5 17.2 19.8 5.4 4.06 2.0 2.0

2034 1.0 1.0 0.5 17.6 20.1 5.4 4.14 2.0 2.0
LAKE 2035 0.9 1.0 0.5 17.9 20.4 5.5 4.22 2.0 2.0

Cost to Complete: $283.0 2036 0.9 1.0 0.5 18.3 20.7 5.6 4.31 2.0 2.0
Debt Service (30 yr): $25.1 2037 0.9 1.0 0.5 18.7 21.0 5.7 4.39 2.0 2.0

2038 0.8 1.0 0.5 19.0 21.4 5.8 4.48 2.0 2.0
GAS $250.6 2039 0.8 1.0 0.5 19.4 21.7 5.9 4.57 2.0 2.0
& site restoration $30.0 2040 0.8 1.0 0.5 19.8 22.1 6.0 4.66 2.0 2.0

NP COST GAS $?80.6

NP COST BRADLEY $244.6
NET SAVINGS BRADLEY $36.0

NOTE: Tlic analysis is based on a model originally developed by the Alaska Power Authority.

Prepared by the House Research Agency, March 1987 (B radgas2 ; 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
C) Existing Installed Capacity and Retirement 

Schedules in Light of Current Revised Demand 
Forecasts.

II) Bradley Lake Project March 18, 1987

A) Examination of 0MB's Feasibility Analysis
B) Economic Feasibility Compared to 

Gas Alternative

III) 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

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

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

A) Identify 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) R a i l b e l t  Fund as a r e v o l v i n g  loan  fund
to  pay fo r  t r a n m is s io n  l i n e s  over  time



HOUSE RESEARCH 
RAILBELT ENERGY ANALYSIS

I) Railbelt Energy Demand March 18, 1987

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

Schedules in Light of Current Revised Demand
Forecasts.

Completion Date

II) Bradley Lake Project March 18, 1987

A) Examination of 0MB's Feasibility Analysis
B) Economic Feasibility Compared to 

Gas Alternative

III) PURPA Generating Facilities April 9, i987

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) T »c.t of Fuel Oil Prices on Intertie Usage

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

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

A) Identify 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) R a i l b e l t  Fund as a r e v o l v i n g  loan  fund
to  pay fo r  t r a n m is s io n  l i n e s  over  t ime
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Prepared by ARECA

1. Oil Fired Generation — 121.8 m W  —  Golden Valley Electric Association — - North Pole

2. Oil Fired Generation —  406 m W  —  Fairbanks Municipal Utilities System —  Fairbanks 

Coal Fired Generation —  28.6 m W  —  Fairbanks Municipal Utilises System —  Fairbanks

3. Oil Fired Generation —  51 m W  —  Golden Valley Electric Association —  Fairbanks

4. Coal Fired Generation —  25 m W  —  Golden Valley Electric Association - Healy

5. Hydroelectric Generation —  30 m W  —  Alaska Power Administration (Federal) —  Eklutna

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

7. Natural Gas Generation —  49.4 m W  —  Chugach Electric Association —  Anchorage

8. Natural Gas Generation —  360 m W  —  Chugach Electric Association —  Bel1 iga

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

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

11. Natural Gas Generation —  38.5 m W  —  Alaska Electric Generation & Transmission —  Soldotna

12. Hydroelectric Generation —  90 m W  —  Alaska Power Authority (State) —  Bradley Lake
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B R A D L E Y  L A K E  P R O J E C T

TOTAL CO ST  IF TERMINATED

E x p e n d i t u r e s  T h r o u g h  M a r c h  3 1 , 1 9 8 7

A d d i t i o n a l  E x p e n d i t u r e  T h r o u g h  

M a y  1 9 8 7

C o n t r a c t  T e r m i n a t i o n  C o s t s  

S i t e  R e s t o r a t i o n  C o s t

T O T A L

$  5 2 . 4  m i l l i o n

5 . 0  m i l l i o n  

4 . 4  m i l l i o n  

8 . 0 - 3 3 . 0  m i l l i o n

$  6 9 . 8 - 9 4 . 8  m i l l i o n



Alaska Power Authority

RAILBELT INTERTfiE BENEFITS

Q u a n t i f i e d N o t  Q u a n t i f i e d

E c o n o m y  I n t e r c h a n g e

R e s e r v e  S h a r i n g

S y s t e m  Efficiency

Siting Flexibility for 

N e w  P l a n t s

S y s t e m  Reliability

I n c r e a s e d  Utility C o o r d i n a t i o n

Distribution of B r a d l e y  L a k e  B e n e f i t s

E n h a n c e d  C o m p e t i t i o n  A m o n g  

F u e l  S u p p l i e r s



R A I L B E L T  I N T E R T I E

C O ST S  AND BENEFITS
( E x p r e s s e d  in 1 9 8 6  Dollars)

Alaska Power Authority

E s t i m a t e d

B e n e f i t s

E s t i m a t e d

C o s t s

F u l l  Intertie P r o p o s a l

A n c h o r a g e  t o  K e n a i  

P e n i n s u l a  O n l y

A n c h o r a g e  t o  

F a i r b a n k s  O n l y

$  4 2 3  million $  2 7 0  m i l l i o n

2 0 9  million

2 1 1  million

1 2 5  m i l l i o n

1 4 5  m i l l i o n

N o t e :  C o s t s  i n c l u d e  o p e r a t i o n s  a n d  m a i n t e n a n c e  for 3 0  y e a r s



TELECOPY COVER LETTER *
I * * * * * * * * * * * * * * * * * * * * * # * * # ! ! !  * * * * * * * * * * * *

DATE < / -  f - f j

PLEASE DELIVER THE FOLLOWING PAGES TO:

Name: REP, SAM COTTON AND REP. PAT POURCHOT

Telecopier Number: 588-9548

FROM: JANET L* VEO
8133 E, 12th 
Anchorage, AK. 99504

TRANSMITTING PAGES
(INCLUDING THIS COVER PAGE)

IF TRANSMISSION IS NOT COMPLETE, 
PLEASE CALL: (907) 584-8452

RE: Senate Resources Joint Meeting on Railbelt Enewy
April 8, 1987 at 1:30 pm.



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/Kenai interties and 
request that the railbelt utilities and the Alaska Power 
Authority (APA) be questioned on some of the following 
points. Before I proceed with these questions I 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 is not in the 
interest of the consumer and cititzens of this state™ The 
legislation I 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 I 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 dlfferances in 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 c o c ' - ' ■ ated dispatch to make low 
cost energy avaliabiJe 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 I express are on 
behalf of myself as a citizen and Anchorage area consumer.
If you have any questions you may reach me at the following 
telephone numbers.

Day Telephone; (B07) 564-84o2
Evening Telephone: (907) 338-2974

Sincerely,

Janet L. Veo



APRIL 7, 1987

My name is Janet L. Veo. I reside at 0133 East 12th,
*

Anchorage, AK. The testimony I am presenting is on behalf 

of myself as a private citizen*

X oppose passage of Sponsor Subsititute Senate Bill 22,

I 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 is

| 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 from Enstar for the next ten

j to fifteen years.

| I want to give a concrete example of why I believe the

Alaska Power Authority will not protect my interests as a 

consumer. The Alaska Power Authority has demonstrated its 

I 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

•

!



f i P L  08 ' 8 ?  03=47 M A R P T H G N - P N C H O R O G E  907 564 -6489nr-u tin or o o ^ r  I'lHKHIl-iUM-HDGHORHSE 907 564-6489 P S/7
■ ■ ■ i . ' . .: 

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, in fact, the Letter Agreement that 

spells out the conditions that would lead to execution of 

the power sales agreements is 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 "'ower Authority stated in 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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o p p o r t u n i t y  f o r  p u b l i c  i n p u t ,  i t  h a s  no t  h e l d  p u b l i c  comment 
m e e t i n g s ,  i t  h a s  n o t  e v a l u a t e d  economic a l t e r n a t i v e s ,  i t  has  
no t  r e c e i v e d  O f f i c e  o f  Budget and Management r e v i ew  and 
a p p r o v a l ,  no r  h a s  i t  comp le ted  a f e a s i b i l i t y  s t u a y  and 
f i n a n c e  p l a n .  D e s p i t e  t h i s ,  t h e  A la sk a  Power A u th o r i t y  
c o n t r a c t u a l l y  comm it ted  i t s e l f  t o  c o n s t r u c t i n g  t h e  
i n t e r t i e s .

A l l  w h o l e s a l e  power s a l e s  c o n t r a c t s  by t h e  A la sk a  Power 
A u t h o r i t y  s h o u ld  be app roved  by t h e  A la sk a  P u b l i c  U t i l i t i e s  
Commission b e f o r e  such  ag r e em en t s  a r e  f i n a l i z e d .  M un ic ip a l  
r a t e p a y e r s  and c o o p e r a t i v e  members a r e  one and t h e  same.
Any a f t e r - t h e - f a c t  d i s a l l o w a n c e  o f  A la sk a  Power A u t h o r i t y  
r e l a t e d  c o s t s  o f  t h e s e  e n t i t i e s  i s  r e n d e r e d  m e a n in g l e s s  
u n l e s s  A la sk a  P u b l i c  U t i l i t i e s  Commission a p p r o v a l  i s  
o b t a i n e d  p r i o r  t o  f i n a l  c o n t r a c t s .  R e p e a t e d l y  t h e  A la sk a  
Power A u t h o r i t y  has r e f u s e d  t o  i n c l u d e  t h e  p u b l i c  in  
p l a n n in g  f o r  t h e  i n t e r t i e s  e i t h e r  as  a s t a n d  a l o n e  p r o j e c t  
o r  as  a newly r e c o n f i g u r e d  B r ad l e y  L a k e / I n t e r t i e  P r o j e c t .
Should t h e  A la sk a  P u b l i c  U i t l l t i e s  Commission n o t  have  
o v e r s i g h t ,  t h e  p u b l i c  w i l l  no t  be  r e p r e s e n t e d  i n  t h e  
d e c i s i o n  making p r o c e s s .  I as a consumer w i l l  n o t  have any 
p r o t e c t i o n  from e x c e s s i v e  c o s t s  and unw ise  d e c i s i o n s  made by 
t h e  A la sk a  Power A u t h o r i t y  o r  t h e  u t i l i t i e s .  I s t r o n g l y  
oppose p a s s a g e  o f  Sponso r S u b s t i t u t e  S e n a t e  B i l l  22, S e c t i o n  

2 (AS 42 .0 5 .431  ( c ) ) .

0 8  ' 8 ?  0 9 : 4 7  MARATHON-RNCHORAGE 9 0 7  5 6 4 - 6 4 8 9  P . 6 / 7

I t h a n k  you f o r  y ou r  t im e  and c o n s i d e r a t i o n  o f  t h i s  m a t t e r .



ANCHORAGE FAIRBANKS INTERTIE

GOLDEN VALLEY ELECTRIC 
(GWH)

Estimated Actual
Month Ts<es Takes

1986
January 22. Z 23.7
February 22.0 18.0
March 19.0 16,0
April 17.9 10.6
Hay 15.0 0.4
July 16.5 0,1
December 25.5 0.4

1987
January 25.0 3.4

1986 73.5

July '86 » Jan '87 140.0 7.5

HUS

(GWH)
Estimated Actual
Takes Takes

Not available.

1 . 1 0 . 0

1 1 . 0 0 . 1

Golden Valley 1s the main Anch/Fel Intertie purchaser. The amount 
HUS takes 1s negligible.

Annual Line Capacity 613.Z Gwh

GVE 1986 Takes 73.5 Gwh

Jan - Apr '86 Takas 68.3 Gwh
Hay - Oac '86 Takes 5.2 Gwh

■ 12S of total capacity available

« 93* of GVE '86 takes
= n  of GVE '86 takes

The decline 1n electrical takes from Anchorage by GVE occurred due to low 
low cost fuel o11 1n Fairbanks compared to Anchorage electrical prices.

Above data provided by Dick Emmermon, APA economist,

NOTE: There Is no operating agreement- 1n place for the proposed 1ntert1es. 
An agreement should accompany the power sales agreements spelling out takes, 
payments of operating costs, maintenance, ate,

- 7 ~
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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

8549/723



efficiency and, to a partial extent, siting flexibility 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 feasibility 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

8549/723



its superior qualifications to perform other elements of the
• g 1 •

analysis such 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

8549/723



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, is 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

8549/723



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. Of 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

8549/723



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. Of 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.

8549/723



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 Ma£-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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