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Sincerely,

April 2, 1979

Under the assumptions made for this report, Alaska Power Administration
determines that the Upper Susitna Project is feasible from a power
marketing standpoint.

-
(,- L&L_~

Robert J. Cross
Administrator

A draft of t~is report was circulated to the area utilities and con-'
cerned State officers for informal review and comment. Comments have
been incorporated and the letters of comments are appended.

Department Of Energy
Alaska Power Administration
P.O. Box 50
Juneau, Alaska 99802

The power market report includes: a new set of load projections for the
Railbelt area through year 2025 and a review of alternative sources of
power. Load/resource and total power system cost analyses were prepared
for different scenarios under various assumptions to determine effects
on power rates.

This is Alaska Power Administration's new power market report for the
Upper Susitna Project. It's an update of the previous power market
analyses provided for the Corps' 1976 Interim Feasibility report.

Dear Colonel Robertson:

Colonel George R. Robertson
District Engineer
Corps of Engineers
P.O. Box 7002
Anchorage, Alaska 99510
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PART I. INTRGDUCTION

The Interim Feasibility Report of the Upper Susitna River Basin Project
(1976 report) was completed by the Alaska District Corps of Engineers
(Corps) in 1976. Alaska Power Administration (APA) provided the trans
mission system and power market analyses for that report.

The Corps submitted the 1976 report to the Office of Management and
Budget (OMB) for. review. In September 1977, OMB requested the Corps
obtain additional data before submitting the report to Congress. The
requested data were to: (1) provide additional geologic data for the
Watana damsite; (2) reanalyze the cost estimate contingency factor; (3)
reanalyze area development benefits; and (4) reanalyze the proj ected
construction schedule. There were also questions about power supply and
demand, including sensitivity to developing a large block of power in
APA's area of responsibility.

This report updates the power market analysis and addresses OMB
concerns. It uses three years additional data on power usage, effects
of the oil embargo, and other factors. Specifically, it (1) updates the.
power demand forecasts reflecting data since the 1976 report; (2)
updates the transmission and project OM&R costs; (3) presents
load/resource analyses to determine timing of major generation and
transmission investments and reflect resulting impacts on power system
costs; (4) presents system power cost analyses that show annual
system-wide costs of power with and without the Upper Susitna Project;
(5) examines the value of an Anchorage to Fairbanks interconnection with
and without Susitna; (6) provides a subanalysis of the feasibility of
delivering Susitna power to the Valdez-Glennallen area; (7) determines
power rates and marketability of Susitna power compared with alternative
generation methods; and (8) responds to the OMB questions in APA's areas
of responsibility.

APA 'gave the Corps, for their report purposes: updated transmission
system costs and project OM&R estimates; load estimates; detailed
load/resource and system cost analyses with and without Susitna project;
and proposed responses to OMB questions pertinent to APA areas of
responsibili ty.

The Corps' current proposal for the Upper Susitna Project is essentially
the same as plan 5 in the 1976 report: a two-phase, two-dam complex
including Watana and Devil Canyon dams and powerplants, with the Watana
phase' and ,a transmission system interconnecting Anchorage and Fairbanks
coming on-line first. Power production facilities include Watana dam,
reservoir, and powerplant, and Devil Canyon dam, reservoir, and
powerplant. Watana dam would be an earthfill structure with reservoir
normal water surface elevation of 2,185 feet; the powerplant would have
795 MW capacity. Devil Canyon dam would be a double-curvature
concrete-arch structure with maximum pool elevation of 1,450 feet,
providing water for a 778-~v powerplant. The transmission system would
be constructed in conjunction with the first stage (Watana), and,
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as planned, would be totally required for system reliablilty. The
system would incude two parallel 230-kv single circuit lines from Watana
to Devil Canyon (30 miles), two parallel single circuit 345-kv lines
from Devil Canyon to Pt. McKenzie (Anchorage, 135 miles), and two
parallel single circuit 230-kv lines from Devil Canyon to Ester-Gold
Hill (Fairbanks, 198 miles).

Several significant changes were made by the Corps since t;he 1976
report:

(1) The Devil Canyon dam design and costs are presented for both a
gravi ty structure and a thin-arch concrete structure. The 1976 report
was based on a thin-arch concrete structure.

(2) The construction period for Watana was increased from 6 years to
11;' Devil Canyon from 4 years to 7; and the Anchorage-Fairbanks intertie
re-scheduled for 1991--three years before Watana POL.

(3) Watana dam (earth fill) was redesigned, based on new geologic data.

The APA power market report uses certain assumptions that differ from
the Corps plan, namely:

(1) Design power generation capacity: The Corps design capacity is
based on critical year primary energy and 50 percent annual plant factor
(1,392 MW). The APA load/resource analyses assume a design capacity
based on average annual energy and 50 percent plant factor (1,573 ~V).

APA analyses include both primary and secondary energy as well as firm
and non-firm power. .

(2)- Transmission intertie schedule:

The Corps plans show a 1991 on-line date for the transmission intertie.
The APA system cOS.t analyses examine alternative on-line dates of 1990,
1992, and 1994. The load/resource analysis showed the earliest intertie
dates could be 1986, 1989, and 1991. APA financial analyses are
consistent with the Corps schedule.

!3) For Devil Canyon Design:

The APA system cost and financial analyses assume the thin-arch design
for Devil Canyon as presented in the 1976 report, rather than the more
costly gravity structure alternative now being used by the /Corps for
feasibility testing. A separate analysis demonstrates the effect of the
gravity dam alternative on cost of power.

The term "1976 report" is used throughout this report. This term refers
to the Corps of Engineers Interim Feasibility Report on the Upper
Susitna project, dated Decemb~r 1975, revised June 1976. It also refers
to APAts Power Market analysis dated 1975 and included as Appendix G in
the revised Interim Feasibility Report.
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Part II. SUMMARY

Current studies have updated and revised the power market analyses of
the 1976 Upper Sustina Report (1976 report). New estimates of power
requirements through the year 2025 have been prepared.

The 1976 report used energy and power estimates based on data through
December 1974. The new analyses benefit from three full years of
additional data through December 1977. This provides a full four years
of "post oil-embargotl data--especially significant from the viewpoint of
identifying conservation trends. Evidence of conservation shows in the
Anchorage-Cook Inlet area growth comparisons before and after the
1973-74 fuel crlSlS. The 1970-73 average annual growth in net
generation dropped from 14.2 percent to 12.7 percent in the 1973-77
period. The decrease was more dramatic for per capita net generation:
A drop from 8 percent to 3.8 percent.

Because the net generation kwh/capita raio seemed to reflect the closest
correlations, particularly in recent years, this ratio and population
were used to forecast net generation values between 1980 and 2025.

The following Railbelt totals are detailed in Part V. Trended values
offer an interesting comparison but are not presented as part of the
forecast. The trend is an average annual growth of 12.3 percent
resulting from 12.7 percent for the Anchorage area and 10.5 percent for
the Fairbanks area.

Railbe1t Area Energy Forecast
(GWH)

1977 1980 1990 2000 2025
(Historic)

Utility:
High 3,410 8,200 16,920 38,020
Mid 2,273 3,155 6,110 10,940 17,770
Low 2,920 4,550 7,070 8,110

National Defense:
High 348 384 425 544
Mid 338 338 338 338 338
Low 330 299 270 210

Self-Supplied Industry:
High 170 2,100 3,590 8,490
Mid 70 170 630 1,460 3,470
Low 141 370 550 1,310

Total:
High 3,928 10,684 20,935 47,054
Mid 2,681 3,663 7,078 12,738 21,578
Low 3,391 5,219 7,890 9,630

Trend @ 1973-77 annual/growth: (3,215) (10,270) (33,000) (601,000)
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Area load characteristics data ~ere updated and new estimates of monthly
energy distribution were made. The conclusion was that the 50 percent
plant factor sizing assumption is still valid.

A further review of possible power supply alternatives included oil and
natural gas, coal, alternative· hydro proj ects, nuclear, wind,
geothermal, and tide. It concluded again that coal-fired steam plaI).ts
are the most logical alternatives for major railbelt area power supplies
in the proposed Susitna project timeframe.

New estimates of cost of power from coal-fired steamplants were prepared
using results of several recent studies. They indicate:

Investment costs of $1,620-$1,860/kw

Unit cost of power of 5.2-6.4¢/kwh (including transmission to
load center)

A set of load/resource and annual system cost analyses were performed to
examin~ the 'effects of Susitna and the transmission intertie from an
overall power system approach. These analyses were needed to provide
responses to OMB questions regarding: (1) the value of an
interconnected transmission system between Anchorage and Fairbanks; (2)
scheduling of major powerplants; and, (3) sensitivity of developing
large blocks of power. APA' s response to the OMB questions are
appended. Three cases were analyzed using three projected load growth
estimates:

Case 1. A without Susitna Proj ect and without transmission intertie
situation assuming all generating capacity to be supplied by coal-fired
steamplants.

Case 2. Same as case I but with transmission intertie.

Case 3. A with Susitna Project and with intertie situation assuming
additional generating capacity supplied by coal-fired steamplants.
The load/resource' analyses showed the schedule of new plant additions
needed for all tnree cases for 1978-2011.

The system cost analyses compared annual power system costs for all
three cases, assuming 0 and 5 percent inflation rates. The analyses
showed annual system cost savings of $2.23 billion between 1990 and
201l~ with the Susitna project. Average power system rates for the year
2000 assuming no inflation will be:
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Load
Forecast

High
Mid
Low

Case 1
Without .Susitna

or Intertie

6.6 1/
6.9 I/
7.5 1/

¢/KWH

Case 2
Without Sus tina

With Intertie

6.4
6.6
6.7

Case 3
With Susitna
and Intertie

5.8
5.7
6.4

1/ Anchorage and Fairbanks are not interconnected for cas~ 1; the
combined system rate is shown for academic purposes only.

For the medium energy use range, system rates, compared to those without
Susitna or interconnections, will be 5.7

1
/ percent less with

interconnections 18.6 percent less with Susitna.- The analyses showed
Susitna will result in cheaper power cost to Anchorage and -Fairbanks in
all load growth cases. It also shows that the Pf?j ect power could be
fully used under all projected power demand cases.-

In comparison with the 1976 report, investment costs are 89 percent
($1.567 billion) greater. Contributing factors are: interest rate
increase from 6 5/8 to 7 1/2 percent total construction period increase
from 6 years to 10 y~ars, cost inflation; and redesign of Watana dam and
powerplant facilities. New construction cost estimates for Watana dam
(containing effects of both design quanitity changes and unit cost
inflation) are $595 million (72 percent) higher. Construction cost
estimates for Devil Canyon dam (thin-arch concrete) power plant
facilities, and the transmission system were updated primarily by
indexing. This resulted in a 54 percent increase over the 1976 report"
($233 million for Devil Canyon and $82 million for the transmission
system). The total interest during construction increase is 265 percent
($657 million). In summary, the increases in construction costs are:

Watana
Devil Canyon
Transmission System
Interest during Construction

Total

$ 595
233

82
657

$1567

million
"
"
"

million project investment
cost increase

Financial analyses were based on the October 1978 price level, Fiscal
Year 1979 "Federai interest rate of 7 1/2 percent, intertie in 1991 or
1992, and repayment of all principal and interest within 50 years after
the last unit is installed.

1./ Case 2 Value (6.6%) -1
Case 1 Value (7.0%)

-5.7%; Case 3 Value (5.7%) -1
Case 1 Value (7.0%)

-18.6%

2/ Interconnection benefits leading to lower rates involve load supply
flexibility, economics of scale and operations, decreased reserve
requirements, and better reliability.
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A comparison of the rate for Sustina at 4. 7¢/kwh with the coal-fired
steamplant alternative at 5.2/kwh to 6.4¢/kwh shows Susitna is less
costly.

The Glennallen-Valdez ar~a was considered as a market area supplementary
to the Railbelt. The .Copper Valley Electric Association (CVEA) plans to
construct a Glennallen-Valdez transmission line, and the presence of the
pipeline terminal in Valdez with its related economy has made this area
a more attractive market since the 1976 report. Service to the area
would require a 138-kv line from Palmer to Glennallen (136 miles). Area
market factors are subject to fluctuation. Potential industrial loads
are difficult to project at this time, but service to utility loads can
be evaluated for a probable range of demands. Energy costs to serve the
incremental market area will range from 2.6¢/kwh to 1.3¢/kwh for a range
of loads from 150 to 300 kwh/year in addition to the project energy cost
of ·4.7¢/kwh. Inclusion of the market area costs with other project
costs for a sing~e project-wide rate would not adversely affect the
rate.
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PART III. POWER MARKET AREAS

Throughout its history of investigations, the Upper Susitna River Basin
Project has been of interest for hydroelectric power generation because
of its central location to the Fairbanks and Anchorage areas. These
areas have Alaska's largest concentrations of population, economic
activity, services, and industry. Under any plan of development, major
portions of the project power will be used in these two areas. In
addition, the basic project transmission system serving Anchorage and
Fairbanks could provide electric service to present and future
developments between the two cities.

The potential major market areas are the Anchorage-Cook Inlet area and
the Fairbanks-Tanana Valley area.

Ancho~age-Cook Inlet Area

This area includes the developed areas of the Matanuska Valley, Greater
Anchorage Area, and Kenai Peninsula.

This general area has been the focal point for most of the State's
growth in terms of population, business, services, and industry since
World War II. Major building of defense installations, expansion of
government services, discovery and development of natural gas and oil in
the Cook Inlet area, and emergence of Anchorage as the State's center of
government, finance, travel, and tourism are maj or elements in the
history of this area.

Because of its central role in business, commerce, and government, the
Anchorage area is directly influenced by economic activity elsewhere in
the State. Much of the buildup in construction and operation of the
Alyeska pipeline, much of the growth related to Cook Inlet oil
development, and much of the growth in State and local government
services since Statehood has occurred in the immediate Anchorage
vicinity.

Initially, economists overestimated the impacts of completion of the
trans-Alaska oil pipeline. In a recent study prepared by the University
of Alaska Institute of Social and Economic Research, the projected 1980
population for Anchorage-Cook Inlet was lower than that of the
historical 1977 population. Though this has been corrected, it
indicates that the area's economy has been stronger than anticiapted.

The Greater Anchorage Area Borough estimated its July 1, 1977 population
at 195,800, an increase of nearly 55 percent since the 1970 census. This
was more than 48 percent of the total estimated State population in
1977 .
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The Matanuska Valley includes several small cities (Palmer, Wasilla,
Talkeetna) and the State's largest agricultural community. Other
economic activities include recreation and light manufacturing. Much
recent growth in the Borough has been in residential and recreational
homes for workers in the Anchorage area. Estimated 1977 population was
15,740, a 61 percent increase since 1974.

The Kenai Peninsula Borough includes the cities of Kenai, Soldotna,
Homer, Seldovia, and Seward; with important fisheries, oil and gas, and
recreation resources. Estimated 1977 population was 23,100, a 39
percent increase since 1974.

Present and proposed activities indicate likelihood of rapid growth in
this general Cook Inlet area for the future. Much of this aCtivity is
related to oil and natural gas, including expansion of the refineries.

The State capital city site relocation issue remains unresolved. In the
November 1978 general election, voters turned down the $966 million bond
issue to relocate the capital. In the same election, voters approved an
initiative which would require full disclosure of the costs to move the
capitaL Therefore, it is impossible at this time to include specific
assumptions concerning the capital move.

The area will continue to serve as the transportation hub of western
Alaska, and tourism will likely continue to increase rapidly. Maj or
local development seems probable.

Fairbanks-Tanana Valley Area'

Fairbanks is Alaska's second largest city - the trade center for much of
Alaska's Interior, the service center for several major military bases,
and the site of the main campus of the University of Alaska with its
associated research center. The outlying communities of Nenana, Clear,
North Pole, and Delta Junction are included in the Fairbanks-Tanana
Valley area. Historically, the area is famous for its gold.

The completion of the pipeline construction has taken its toll in
Fairbanks. The area is experiencing a severely depressed economy.
Employment in the construction industry has decreased to half of the
previous pipeline level. There has been a slight increase in employment
generated by government, distributive industries, and retail ,trade. In
1977-78, Fairbanks and its outlying areas experienced a 16 percent
decline in population.

The decision favoring the ALCAN route for the proposed natural gas
pipeline was made in late 1977. The proposed gas pipeline will follow
the route of the trans-Alaska oil pipeline route from Prudhoe Bay to
Delta Junction. Fairbanks has been selected as the operation
headquarters by the Northwest Pipeline Company, responsible for
construction and operation of the gas pipeline. The Fairbanks-Tanana
Valley area will probably be heavily impacted again by the pipeline
construction; however, a more stable permanent employment base is likely
to become established.

8



The Fairbanks-North Star Borough had an estimated. 1977 population of
44,262 and an estimated additional 8. 000 in the outlying communities
within the power market area. The total population decreased 10 percent
since 1974.
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PART IV. EXISTING PO'iER SYSTEMS

Utility Systems and Service Areas

The electric utilities in the Railbelt power market area are listed
below, and areas now receiving electric service are shown on figure 2.
A detailed listing of power generating units is in the appended Battelle
report, table 3.4.

Anchorage-Cook Inlet Area

Alaska Power Administration (APA)

Anchorage Municipal Light and Power (AML&P)

Chugach Electric Association (CEA)

Matanuska Electric Association (MEA)

Romer Electric Association (REA)
Romer (Standby)
Seldovia, English Bay, Port Graham

Seward Electric System (SES)

Fairbanks-Tanana Valley Area

Fairbanks Municipal Utility System (FMUS)

Golden Valley Electric Association (GVEA)

l/ Major generation supplied by CEA system.

Installed
Nameplate 2/

Capacity MW -

. 30.0

121.1

345.7

1/

0.3 1/
1.8

5.5 1/

69.6

219.2

11 Consists of 45 MW hydro. All the rest are fuel-fired (80% gas turbine).
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These totals differ from the Battelle appended report because the report
includes some planned units not installed in 1977 as well as use of some
ratings other than nameplate.

APA operates the Eklutna hydroelectric proj ect and markets wholesale
power to CEA, AML&P, and MEA.

AML&P serves the Anchorage Municipal area. CEA supplies power to the
Anchorage suburbs and surrounding rural areas, and provides power at
wholesale rates to REA, SES, and MEA. The HEA service area covers the
western portion of the Kenai Peninsula, including Seldovia, across the
bay from Homer: MEA serves the town of Palmer and the surrounding rural
area in the Matanuska and Susitna Valleys.

The utilities serving the Anchorage-Cook Inlet area are now loosely
interconnected through facilities of APA and CEA. An emergency tie is
available between the AML&P and Anchorage area military installations.

FMUS serves the Fairbanks municipal area, while GVEA provides service to
the rural areas. The Fairbanks area power suppliers have the most
complete power pooling agreement in the State. FMUS, GVEA, the Univer
sity of Alaska, and most of the military bases have an arrangement which
includes provisions for sharing reserves and energy interchange.

The delivery point for Upper Susitna power to the GVEA and FMUS systems
is assumed at a substation of GVEA near Fairbanks.

Other small power generating systems in the Fairbanks-Tanana Valley area
were included in determining the power requirements of the region. They
include:

Fairbanks-Tanana Valley Area

Alaska Power and Telephone Company
(Tok and Dot Lake vicinity)

Northway Power and Light Company
(Northway vicinity)

Installed
Capaci ty ill,]

2.28

0.48

National Defense Power Systems

The six major national defense installations in the power market area
are:

Anchorage area--

Elmendorf Air Force Base
Fort Richardson

12



Fairbanks area--

Clear Air Force Base
Eielson Air Force Base
Fort Greely
Fort Wainwright

Each maj or base has its own steamplant that is used for power and for
central space heating. Except for Clear Air Force Base, each is inter
connected with the local utility. Numerous small isolated installations
are not included in this study.

In the past, national defense electric generation has been a major
portion of the total installed capacity. With the projectea. stability
of military sites and the growtqof the utilities, the national defense
installation will become a less significant part of the total generating
capacity.

Industrial Power Systems

Three industrial plants on the Kenai Peninsula maintain their own power
plants, but are interconnected with the HEA system. The Union 76
Chemical Division plant generates its basic power to satisfy its energy
needs, receiving only standby capacity from HEA. The Kenai liquified
natural gas plant buys energy from HEA, but has i~s own standby
generation. Tesoro Refinery buys from HEA and also satisfies part of
its own needs.

Other self-supplied industrial generators include oil platform and
pipeline terminal facilities in the Cook Inlet area.

Existing Generation Capacity

Table 1 provides a summary of existing generating capacity. The table
was generally current as of 1978; The Anchorage-Cook Inlet area· had a
total utility installed capacity of 504.5 MW in 1977-78. Natural
gas-fired turbines were the predominant energy source with 435.1 MW.
Hydroelectric capacity of 45 MW was available from two projects, Eklutna
and Cooper Lake. Steam turbines comprised 14.5 MW. Diesel generation,
mostly in standby service, accounted for the remaining 9.8 MW.

The Fairbanks-Tanana Valley area utilities had a total installed
capacity of 288.8 MW in 1977. Gas turbines (oil-fired) provided the
largest block of power in the area with an installed capacity of 203.1
MW. Steam turbine generation provided 53.5 MW of power and diesel
generators contributed 32.1 MW to the area.

13



Area

Table 1
~ILBELT AREA GENERATION CAPACITY

Sununary - 1977

Upper Susitna Project Power Market Analysis

Installed Capacity - MW
Diesel Gas Steam

Hydro . Int. Comb. Turbine Turbine Total

Anchorage-Cook Inlet

utility System
National Defense
Industrial System

Subtotal

Fairbanks-Tanana Valley

utility System
National Defense

Subtotal

45.0

45.0

9.8
9.2

10.2
29.3

32.1
14.0
46.1

435'.1

14.8
449.9

203.1

203.1

14.5
40.5

55.0

. 53.5
63.0

116.5

504.5
49.7
25.0

579.2

288.8
77 .0

365.8

Notes:

Source:

The majority of the diesel generation is in standby status.
Rounding causes differences between sununations of the parts
and the totals shown.

utility reports to Alaska Public utility Commission to the
Department of Energy, the Alaska Air Command, the oil and gas
companies, and APA files.

(Minor differences exist between this table and the appended Ba~telle

Report.)

APA 11/78
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Planned Generation Capacity

The two major utilities in the Anchorage-Cook Inlet area, ~~L&P and CEA,
plan to add a total of approximately 420 MW installed capacity to their
existing system between 1979 and 1985. ~~&P plans to add a l6.5-Ml-l
combined cycle system to their existing combustion turbine. In
addition, CEA has plans to complete the 230-kv interconnection loop with
MEA.

In December 1978, GVEA decided to postpone development of their proposed
Healy II steam turbine system (104 MW) until more favorable economic
conditions prevail.

A unit by unit breakdown of planned generating systems is presented in
the appended Battelle report, table 3.8.
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PART V. POWER REQUIREMENTS
I

Introduction

This summarizes the analyses of historic data and estimates of future
needs in the power market areas. The study examines in detail electric
utility statistics 1970 to 1977 with special effort to identify changes
in use patterns related to conservation measures since the 1973 oil
embargo.

Estimates of future utility power needs are derived from estimates of
individual energy use and area population. Population projections were
developed by the University of Alaska, Institute of Social and Economic
Research (ISER). The individual use forecast was estimated by assumed
conservation-induced changes in kwh/capita growth rates. The end
results are forecasts of net generation (kwh) and peak load demand (kw).

The three energy use sectors analyzed in this study are:

Utility Includes all utilities which serve residential and
commercial/industrial customers.,

National Defense - Includes all military installations.

Self-Supplied Industry - Includes limited number of heavy industries,
i.e., natural gas and oil processing industries on the Kenai Peninsula
which generate their own power. The study assumes that these industries
will purchase energy if it 'becomes economically feasible. Some have
interchange agreements with local utilities.

Evaluations of monthly energy distribution and installed capacity
requirements are included and are premised on characteristics of area
power demands.

Data

This presents the basic parameters used in the analyses leading to the
Susitna Power Harket forecast assumptions.

The historical data summarizes the Anchorage-Cook Inlet and
Fairbanks-Tanana Valley areas which comprise the Railbelt area. Each
area is divided into utility, national defense, and self-supplied
industrial components (Fairbanks-Tanana Valley area has no known
significant self-supplied industries).

The utility component is divided into four sectors:
Commercial-Industrial, Total Sales, and Net Generation.

16
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Data:- was collected from

government agencies, from

commands, by correspondence

publications and news media.

utility and industry reports to various

utilities directly, from Alaska military

with industry, and from various statistical

Basic data needed for the 1970-1977 analysis are presented on tables 2,

3, and 4 included is utility annual energy and customers for each

sector, national .defense and industrial annual energy consumption,

utility and nationai defense annual peak load, industrial installed

capacity, annual population, and average annual employment. In

addition, utility net generation, listed on tables 5 and 6, was compiled

for the 1960-1977 period.

As part of the forecasting foundation, the following historical

chronology indicates fluctuations affecting Railbelt energy use.

1970.
construction,
Above averag.e

Uncertainty
and approval.
temp~rature.

concerning the oil

Native land claims
pipeline design,

1egis lation pending.

1971.
temperature.

Uncertainty concerning pipeline. Below average

1972. Uncertainty concerning pipeline. Coldest year of period.

1973. Start of fuel crisis and conservation publicity in December.

Below average temperature.

1974. Start of pipeline construction. Near average temperature.

1975.
ture.

Peak of pipeline construction activity. Near average tempera-

1976. Start of pipeline construction "wind-down." Electric power

cable across Knik Arm out of service for an extended period (all but one

circuit). Above average temperature.

1977. Oil started flowing in pipeline. Warmest year of. period.

Residential construction boom in Anchorage. Large incre.ase. in

non-residential authorizations issued.. .
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Table 2
BASIC POWER AND ENERGY FORECASTING DATA

ANCHORAGE-COOK INLET AREA (INCLUDING SEWARD)

Upper Susitna Project Power Market Analysis

Utility Energy Sales (GWH) Net Generation (GWH)

Year Resi. Comm./Indu. Total 1./ Utility Y Nat. Def. 'il Indu.

1970 310.5 342.3 678.7 744.1 156.2 1.65
1971 369.7 393.9. 792.5 886.9 161.2
1972 421.6 454.0 911.6 1,003.8 166.5 45.3
1973 459.5 514.8 1,012.2 1,108.5 160.6
1974 496.1 552.8 1,087.4 1,189.7 155.1 45.3
1975 595.1 631.9 1,270.6 1,413.0 132.8
1976 677 .6 738.7 1,462.-2 1,615.3 140.3
1977 741.0 813.4 1,600.8 1,790.1 130.6 69.5

Utility Customers Peak Load (MW)

Year Resi. Comm./Indu. Total Utility Nat. Def. Indu. !:j

1970 39,271 5,230 45,042 165.2 34.6 12.3
1971 42,501 5,581 48,670 184.8
1972 46,724 6,104 53,278 212.8 33.9' 12.3
1973 49,307 6,491 56,280 22·9.9
1974 52,585 6,798 59,893 257.2 . 32.6 12.3
1975 56,801 7,478 64,797 345.8
1976 61,881 8,220 70,622 349"9
1977 68,320 9,221 78,066 423.9 40.5 24.8

Population Employment
Civilian Total Avg. Annual

1970 135,963 149,428 47,408
1971 145,108 159,046 51,092
1972 155,084 167,765 54,329
1973 160,162 174,280 57,157
1974 165,938 179,544 65,919
1975 196,320 209,049 78,786
1976 207,090 219,337 83,604
1977 222,424 234,674 88,869

11 Excludes deliveries to national defense.
21 Total retail sales of energy + non-revenue energy used + losses.
31 Includes receipts from utilities, excludes deliveries to utilities.
41 Self-supplied industrial data is installed capacity rather than peak load.

GWH = million KWH
MW thousand KW
KW = Kilowatt

APA 11/78
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Table 3
BASIC POWER AND ENERGY FORECASTING DATA

FAIRBANKS-TANANA VALLEY AREA

Upper Susitna Project Power Market Analysis

Utility Energy Sales (GWH) Net Generation (GWH)

Year Resi. Comm. /Indu. Total l/ Utility 2:../ Nat. DeL )j

1970 91.7 108.3 210.2 239.3 203.5

1971 112.4 119.8 244.3 275.5 201.4

1972 122.3 127.3 262.9 306.7 203.3

1973 134.4 139.5 282.3 323.7 200.0

1974 155.8 150.3 323.0 353.8 197.0

1975 193.0 196.3 409.2 450.8 204.4

1976 195.9 204.2 420.5 468.5 217.5

1977 200.7 221.6 442.7 482.9 206.8

Utility Customers Peak Load (MW)

Year Resi. Comm. /Indu. Total Utility Nat. Def.

1970 10,364 1,721 12,268 56.3 44.4

1971 11,014 1,779 12,947 65.3

1972 11 ,584 1,839 13,611 66.6 41.4

1973 11,931 1,929 14,041 72.7

1974 12,832 2,069 15,084 87.5 40.8

1975 14,025 2,247 16,447 110.0

1976 15,569 . 2,435 18,179 102.6

1977 16,709 2,580 19,463 118.9 41.0

Population
Civi.Han Total

Employment
Avg. Annual

1970
1971
1972
1973
1974
1975
1976
1977

42,310
43,188
45,516
45,396
51,137
60,884
58,051(e)
47,155(e)

52,141
50,585
52,383
52,246
57,836
67,011
63,762
52,155

15,681
15,817
16,873
16,794
21,960
34,451
34,325
27,385

1/ Excludes deliveries to national defense.

2/ Total sales + non-revenue use + losses.

3/ Includes receipts from utilities, excludes deliveries to utilities.

i/ Self-supplied industrial data is installed capacity rather than peak load.

GWH = million KWH
MW = thousand KW APA 9/78
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Table 4
BASIC POvlliR AND ENERGY FORECASTING DATA

RAILBELT AREA

Upper Susitna Project Power Market Analysis

Utility Energy Sales (GWH) Net Generation (GWH)
Year Resie Comm./Indu. Total Utility Nat. DeL Indu. Total-
1970 402.2 450.6 888.9 983.4 359.7 1.6 1,344.7
1971 482.1 513.7 1,036.8 1,162.4 362.6 25 (e) 1,550.0
1972 543.9 581.3 1,174.5 1,310.5 369.8 45.3 1,725.6
1973 593.9' 654.3 1,294.5 1,432.2 360.6 45.3(e) 1,838.1
1974 651.9 703.1 ,1,410.4 1,543.5 352.1 45.3 1,940.9
1975 788.1 828.2 1,679.8 1,863.8 337.2 45.3(e) 2,246.3
1976 873.5 942.9 1,882.7 2,083.8 357.8 45.3(e) 2,486.9
1977 941.7 1,035.0 2,043.5 2,273.0 337.4 69.5 2,679.9

Utility Customers Peak Load (MW)
Year Resie Comm. /Indu. Total Utility Nat. DeL Indu. Total-
1970 49,635 6,951 57,310 221.5 79.0 12.3 312.8
1971 53,515 7,380 61,617 250.1 77 (e) 12.3 (e) 339.4
1972 58,308 7,943 66,889 279.4 75.3 12.3 367.0
1973 61,238 8,420 70,321 302.6 74(e) 12.3(e) 388.9
1974 65,417 8,867 74,977 344.7 73.4 12.3 430.4
1975 70,826 9,725 81,244 455.8 73 (e) 12.3(e) 541.1
1976 77,450 10,654 88,801 452.5 76(e) 12.3(e) 540.8
1977 85,029 11,801 97,529 542.8 81.5 24.8 649.1

Total Avg. Annual
Population Employment

1970 201,569 63,089
1971 209,631 66,909
1972 220,148 71,202
1973 226,526 73,951
1974 237,380 87,879
1975 276,060 113,237
1976 283,099 117,929
1977 286,829 116,254

APA 11/78
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Table 5
NET GENERATION (GWH)

ANCHORAGE-COOK INLET AREA

Upper Susitna Project Power Market Analysis
(Includes receipts of electric energy from military; excludes electric energy deliveries to military)

Year AML&P CEA APA MEA HEA KU SES Total Growth %-- - - - -
1960 0.8 27.5 187.6 0.1 8.2 1.8 5.7' 231.6
1961 3.2 44.8 193.8 0.1 3.6 2.0 6.2 253.7 9.5
J.962 20.0 101.8 150.3 0.2 0 2.3 3.7 278.2 9.7
1963 55.7 100.5 152.7 0.2 0 2.7 0 311.8 12.1
1964 97.3 94.5 146.1 0.5 1.2 3.8 0 343.4 10.1
1965 101.2 167.4 132.1 0.6 1.4 4.1 0 406.8 18.5

N 1966 108.6 204.6 138.2 0.7 1.4 5.2 0 458.7 12.8f-' .
1967 100.1 217.1 178.5 0.8 1.5 6.7 0 504.6 10.0
1968 125.3 280.0 155.5 0.8 1.7 10.1 0 573.4 6.5
1969 148.1 314.6 158.2 0.9 2.2 8.9 0.1 633.0 17.8
1970 186.0 385.5 154.7 1.1 2.4 9.0 0.1 738.8 16.7
1971 24,5.3 476.6 144.9 1.3 2.7 8.0 0.1 878.9 19.0
1972 270.0 554.2 164.0 1.5 3.3 . 7.0 0.1 ~ 1.000.1 13.8
1973 359.0 657.3 96.3 0.3 3.6 -- 0.1 1.116.5 11.6
1974 389.6 678.4 1.1 -- 4.2 -- 0.1 1.197.4 7.2
1975 384.3 888.8 135.1 -- 3.4 -- 3.2 1.414.9 18.2
1976 442.9 1.054.5 118.5 -- 0.5 -- 1.5 1.617.3 14.3
1977 420.3 1.179.7 203.6 -- 0.5 -- 0.8 1.804.9 U.S

AML&P
CEA
APA

, MEA
IlEA
KU
SES

- Anchorage Municipal Light and Power
- Chugach Electric Association
- Alaska Power Administration
- Matanuska Electric Association
- Horner Electric Association
- Kenai Utilities
- Seward Electric System

APA 11-78



Table 6
NET GENERATION (GWH)

FAIRBANKS-TANANA VALLEY AREA

Upper Susitna Project Power Market Analysis
(Includes receipts of electric energy from military;

excludes electric energy deliveries to military)

Year FMU GVEA AP&T DLE NP&L Total Growth %

1960 36.7 24.4 0.1 0.6 61.8

1961 38.8 29.4 0.1 0.6 68.9 U.S

1962 42.3 33.3 1. 0.1 0.6 77 .2 12.1

1963 45.4 39.1 1.2 0.1 0.6 86.4 11.9

1964 48.4 53.6 1.5 0.1 0.6 104.2 20.6

1965 49.5 56.6 1.8 0.1 0.6 108.6 4.2

1966 52.6 67.0 2.1 0.1 0.6 122.4 12.7

1967 55.9 75.9 2.0 0.2 0.6 134.6 10.0

1968 64.0 97.9 2.0 0.2 0.6 164.7 22.4

1969 72.2 118.1 2.1 0.2 0.6 193.3 17.4

1970 85.6 150.2 1.9 0.2 0.6 238.6 23.4

1971 106.7 164.9 2.4 0.2 0.6 274.7 15.1

1972 120.3 182.2 2.6 0.2 0.8 306.1 11.4

1973 115.4 202.2 2.7 0.2 0.9 321.4 5.0

1974 123.0 214.3 3.5 0.2 1.2 342.1 6.4

1975 137.2 286.9 3.9 0.2 1.6 429.7 25.6

1976 139.6 315.1 4.2 0.2 1.4 460.4 7.1

1977 133.5 346.3 4.5 0.2 1.4 485.8 5.5

FMU - Fairbanks Municpal Utilities
GVEA - Golden Valley Electric Association
AP&T - Alaska Power and Telephone (Tok)
DLE - Dot Lake Electric (Purchased by AP&T in 1978)
NP&L - Northway Power and Light
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Analysis

Detailed investigations of relationships among the basic data components

are listed in tables 2, 3,. and 4. Analysis was done separately for each

major sector (utility, national defense, and self-supplied industry)

within each geographic area.

Utility

The analysis of utility data set out to develop assumptions for fore

casting net generation and peak load. Investigations evaluated the

impact of changes in population, employment, customers, weather,

tariffs, and other events upon energy use. These evaluations then

helped to: (1) determine if energy sectors (residential,

commercial-industrial, total sales) other than net generation needed to

be forecast; (2) determine which energy ratio (kwh/capita, kwh/employee,

kwh/customer) to use in the forecasting procedure; (3) develop

procedure for forecasting utility annual net generation from energy use

assumptions and demographic parameters (population, employees, or

customers); (4) determine load factor with which to calculate peak load

forecast from the net generation forecast.

Constants, small amplitude cycles, or trends in relationships among the

energy use and customer sectors were investigated for use as forecasting

aids. If, for instance, the residential energy use/net generation ratio

remained almost constant from 1970 through 1977, only net generation

need be subjected to the forecasting procedure. The same type of

analysis was applied to energy use ratios: a look for an average or

trend to be used as .a factor in forecasting net generation.

After developing the net generation forecast, the peak load forecast was

calculated using energy and an assumed load factor. Analysis of

historic load factors determined an average or trend from which the

assumed load factor was derived. Forecasted net generation and the

assumed future load factor were then used in the formula: Peak

load = 8,760 hr/yr. x load factor x net generation.

The evaluations showed a mix of similarity and contrast between the two

Railbelt areas. In both areas, the major energy use determinants were

the trans-Alaska oil pipeline construction and the fuel crisis of

1973-74. Other correlations with weather, tariffs, etc., seemed

insignificant. For instance, energy growth increased in some years

despite above average temperatures which reduced energy need.

Anchorage-Cook Inlet Area Analysis

procedures resulted in the

Anchorage-Cook Inlet area.

Results
following
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(a) Observations indicate no significant shift in energy use patterns
or in share of total load among the various utility sect.ors
(residential, etc.). The ratios among the sectors (residential/total
sales; total sales/net generation, etc.) remained essentially constant
through the study period. This was true for both energy and customers.
Therefore, only one sector--net generation--represents all sectors in
the forecast.

(b) Energy rate of growth per customer and per capita had a significant
reduction after the 1973-74 fuel crisis. The 1973-77 per capita average
growth rate was about half that for 1970-73. It appears that
conservation can.be considered an influence after 1973.

(c) Events impinging upon energy use are listed in the previous
section. Between 1973 and 1977, several events bear repeating for
emphasis: fuel crisis in 1974; start of pipeline construction in 1974;
peak pipeline activity in 1975; decrease of pipeline activity in 1976
and 1977; cables across Knik Arm, which carry a large share of Anchorage
ene.rgy, went out of service in 1976; wa.rmer than average weather in
1974, 1976, and especially 1977. Yearly growth rates reflected rather
large fluctuations as different historical events influenced each
parameter. (This is a recurring phenomenon in Alaskan history).

(d) Parameters were not influenced alike as figures 3 through 8 attest.
For instance, customer growth ·reacted· to events in a steadier pattern
than did population and employment. Reasons for this are more people
per customer and time needed for connecting more customers to a utility
system at the initial onslought of large demographic growth.

(e) Comparing the energy fluctuations with others, such as population
and employment, gave a measure of correlation between parameters. (The
energy use and customer growth fluctuations correlated only in part;
their patterns did not coincide every year). However, energy and popu
lation growth rate changes were coincidental for every year but 1977.
That is, when the energy growth rate increased, so did the population
grqwth rate; when the population growth rate decreased, so did the
energy growth rate.

(f) Energy use and weather comparisons were inconclusive. Warm weather
did not bring corresponding reduction in energy use. Cold weather
increases in energy use were buried in other events (pipeline
construction, etc.).

(g) Because the net generation kwh/capita ratio seemed to reflect the
closest correlations, particularly in recent years, this ratio and
population were used to forecast net generation values between 1980 and
2025.

(h) Values basic to the forecasting assumptions are the kwh/capi ta
ratio averaging 3.8 percent average annual growth between 1973 and 1977
and net generation averaging 12.7 percent.

(i) Average annual growth results are summarized on table 7. Figures"
3, 4, and 5 are graphs of pertinent elements of the analysis.
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Fairbanks-Tanana Valley Area Analysis Results Some of the
Anchorage-Cook Inlet area evaluation results apply also to .the
Fairbanks-Tanana Valley area, others do not. The following observations
parallel those of Anchorage-Cook Inlet.

(a) No significant shift in energy use patterns or in share of total
load among the various utility sectors (residential, etc.). Again, only
one sector--net generation--need be forecast.

(b) Energy growth was similar to that of Anchorage (somewhat smaller in
the pre-1973 period); but customer, population, and employee growth were
different in the two areas. Consequently, the energy use per customer,
per capita, and per employee ratios indicate different growth patterns
in Fairbanks. The large swings of employment and population in
Fairbanks during pipeline construction compared to almost constant
preconstruction values cloud comparisons of the two periods.

(c) Although the effects of pipeline construction are evident, the
popu1ation/ employee ratio (2.29 average through the study period) was
constant enough to indicate that either population or employment can be
used as. a forecasting parameter.

(d) The effects of weather on energy use could not be detected. In
some years, degree day variations were not in phase with energy use
variations.

(e) Energy use/capita exhibited wider variations than the other two
ratios, but, nevertheless, had the nearest to constant average annual
growth rates. Because of this and the other observations, net
generation kwh/capita and population were used to forecast net genera
tion.

(f) As in the Anchorage-Cook Inlet area, values basic to the
forecasting assumptions are the net generation/capita growth, averaging
10.6 percent per year, and net generation growth, averaging 10.5
percent per year between 1973 and 1977.

(g). Growth rate results. are summarized on table 7. Figures 6, 7, and 8
are graphs of some pertinent elements of the analysis.
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Table 7
AVERAGE ANNUAL UTILITY GROWTH SUMMARY

ANCHORAGE-COOK INLET AREA

Upper Susitna Project Power Market Analysis

Avg. Growth Avg. Growth
1970· 1973 1977 1970-1973 1973-1977

Energy GWH
Residential Sales 310 460 741 14.0% 12.6%
Commercial/Industrial 342 515 813 14.7 12.1
Total Sales 679 1,012 1,601 14.2 12.1
Net Generation 744 1,108 1,790 14.2 12.7

Energy Use, kwh/Customer
Residential 7,907 9,319 10,846 5.6 3.8
Commercial/Industrial 65,449 79,310 88,212 5.6 2.6
Total Sales 15,068 17,985 20,506 6.0 3.3

Energy Use, kwh/Capita
Residential 2,284 2,869 3,332 8.0 3.8
Commercial/Industrial 2,518 3,214 3,657 8.6 3.3
Total Sales 4,992 6,320 7,197 8.3 3.3
Net Generation 5,473 6,921 8,048 8.0 3 .t~

Fairbanks-Tanana Valley Area

Avg. Growth Avg. Growth
1970 1973 1977 1970-1973 1973-1977

Energy GWH
Residential Sales 92 134 201 13.4% 10.7%
Commercial/Industrial 108 140 222 9.1 12.2
Total Sales 210 282 443 10.2 11.9
Net Generation 239 324 483 10.8 10.5

Energy Use, kwh/Customer
Residential 8,852 11,262 12,010 8.3 1.7
Commercial/Industrial 62,931 72,303 85,899 4.8 4.4
Total Sales 17,134 20,104 22,746 5.4 3.1

Energy Use, kwh/Capita
Residential 1,759 2,572 3,848 13.5 10.6
Commercial/Industrial 2,077 2,670 4,249 8.7 12.3
Total Sales 4,031 5,403 8,488 10.3 12.0
Net Generation 4,589 6,196 9,259 10.5 10.6

APA 11/78
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Figure 3
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Figure 4

11,000
i\NNUl\J, ENERGi USE FER C,:\PITl\ j\J~D PER CUS'lUJER

l\.NC!!ORP.GE-CCOK INfJ:r AHE..l\

Upper Susitna Project Power Market Analysis

10,000

9, 000 •

8,000

7,000

6,000

5, 000 •

4,000

3,000
=

1977197619'/5

1------'1--------{-----:i------ll-------li-------j;------J

1971 1972 1973 1974

2,000

19'70

APA 12/78

28



250,000

225,000

200,000

175,000

W
...J
0..
o
W /50,000
0..

U.
o
(f)

0::
W .
m/25,OCO
:2:

.::J
Z

/00,000 -

75,000

ANNU.::\L POPULATION, Er.;iPLOVr.,;li::NT,
AND UTiLITY CUSTOP.1ERS

ANCHORAGE-COm,\ INLET AREA
Upper Susitna Project Power Market Analysis

Figure 5

25,oool-----!-1---'-- L. I .JI.---...l...-.__-Jl
1970 1971 /972 /973 /974 1975 1976 1977

YEARS
APA 1/79

29



Figure 6
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Figure 7
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National Defense

Evaluation of historical national defense data resulted in net
generation and peak load averages. The analysis encompassed the U.S.
Army and Air Force installations in the Anchorage and Fairbanks areas.
No definite trends surfaced--only a small, cyclic decrease in the
Anchorage area net generation and an increase in peak load. In the
Fairbanks area, net generation increased slightly and peak load
decreased. Total national defense is about 15 percent of utility for
both net generation and peak load.

Self-Supplied Industry

Railbelt industry and the upper Kenai Peninsula complex showed no
significant change in capacity and energy generation until 1977 when the
chemical plant expanded. Therefore, the analysis consisted of a plant
factor determination only. Other factors needed in forecasting are
discussed as assumptions in the next section.

Energy and Power Demand Forecasts

This section presents future energy and power requirement estimates
developed from the previous analyses. Work for the new estimates
consisted of: (1) using the analyses to obtain forecasting assumptions;
(2) using the assumptions in forecasting utility net generation/capita;
(3) combining net generation/capita with Institute of Social and
Economic Research (ISER) population projections to obtain the utility
net generation forecast, and forecasting national defense and industry
generation from pertinent assumptions; and (4) combining the net
generation forecast with load factors resulting from the historical data
analysis to obtain peak load (power requirement) forecasts.

Assumptions and Methodology

Population - The ISER econometric model of the Southcentral Region Water
Study (Level B) furnished high and low range population forecasts. The
model disaggregated the Anchorage-Cook Inlet area from a statewide
population forecast. No recent, applicable forecast of Fairbanks-Tanana
Valley population was available; therefore, APA assumed statewide growth
rates from the ISER model applied to the Fairbanks-Tanana Valley areas.
(See table 8).

Utility - Assumptions, based on the preceding analyses, lead to the net
generation and peak load forecast. ~t ~~ration is. ~~Q~~~~~gf
~~e!!eJ::gy~u~~"~~P~.E~_~cap:i,j:Cl,_?!!£~J:~~1E:<::t:_~~~~E£Rl!lA!~n. Peak load
demand is derived from net generation and the assumed ut iIi ty load
factor. Multiplying these growth rates by forecasted 1980 values of
kwh/capita resulted in the energy use estimates.
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Table 8
POPULATION ESTIMATES

1980-2025
RAILBELT AREA

Upper Susitna Project Power Market Analysis

II Statewide )j Fairbanks-Tanana 21Anchorage-Cook Inlet - Valley -
Year High Low High Low High Low

1980 270,200 239,200 513,766 500,225 62,020 60,390
(

1985 320,000 260,900 640,718 563,303 77 ,350 68,010

1990 407,100 299,200 790,042 618,397 95,370 74,660

1995 499,200 353,000 947,312 680,286 114,360 82,130

2000 651,300 424,400 1,157,730 743,034 139,760 89,700

2025 904,000 491,100 1,484,784 820,369 179,240 99,040

Notes: * No mid-range estimates are shown because, when the forecasts
were done, ISER1I had made only the high and low projections.
A comparison of the mid-range forecast already performed (see
text for method) with one using the mid-range population, when
received, indicated no reason to re-do the forecasts.

* Values shown include national defense population

11 From Iser, Southcentral Alaska's Economy and Population: A base
Study 1965-2025. September 1978 with December 1978 revisions.

11 Calculated from statewide growth rates.
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Since the ratios of residential,commercial-industrial and total sales
energy to net generation remain constant, net generation is assumed" to
be an appropriate forecasting parameter. The evaluations indicatec that
the other sectors do not need individual forecasting.

The basic energy use (net generation kwh/capita)

based on the Anchorage-Cook Inlet area value of
growth 110m "1973-77 and an assumed continuation of the

post-1973 conservation- trend. As mentioned in the Anchorage-Cook
Inlet area evaluations, a conservation trend was apparent when comparing
energy use growth rates for 1973-77#and 1970-73 (see table 7). Tied to
this is the assumption of gradually increasing effectiveness of future
conservation programs coupled with perhaps up'per limits of electric
energy use. These are reflected in an average annual growth by the year
2000 or 2 percent for high range, 1 percent for mid-range, and 0 percent
for low range. These assumptions result in decreased growth rates for
each five-year increment, as shown below:

Time Period High Mid Low

1980-1985 4.5% 3.5% 2.5%
1985-1990 3.5% 3.0% 2.0%
1990-1995 3.0% 2.5% 1.5%
1995-2000 2.5% 2.0% 1.0%
2000-2025 2.0% 1".0% 0%

Multiplying these growth rates byfgIE:C:::Cisted. 1980:v:alues...,..Q:L1';F1:lLC:::Ci:pt1::§
I~'§J!H~J,.!! .!11~~11~Eg'.l...1l1:l~.~~!Jl11§:.:t:.E:S •

The 1980 mid-range :v:alue of kwh/capita was deri:v:ed from the 1973-1977
a:v:erage annual growth of net generation. The 1980 net generation was
estimated. The Anchorage-Cook Inlet mid-range assumption O~~~c:::gAt

antltla.l~oad growthr~te forl~7?=~g net .. generation~~c:~Ci!I1E: from a
historicar Lr~ 7~percent. Therespect1.ve-Fair1:?~~llI<;§::t~!1~riCiYCillgy...values
were 10~5pel:'ceI1~i3.ssuIned, 10.6 percent historical. "t1i.,~=raIlg~ 1980
kwhlCCiPit~ was calculated using the estimated net generation and
~. . ~""""""""'"""~"""""""""" .. ................•............•.......•.......~ ~....'.~~ -..•~..~~ .. ~..~.....•." ..~.~..~ ~......• , , ~~

prQJ.~£1::~~ .. RSll'.ul.§:!:i,.Q!!. The 19.?O 11i.gfi"::..-::a:i1<i . low range. average' annual
kwh/ca,pi:tCi:gl:'()wth r:a1:.~~f()r Fa.i.rt>al1lci3=1'atlana Valley W"er.~ assumed. 120
percenta.Il(i~Q:p:erCE:lltof the'. ci3.lculated mid..ratlgeyalue respeet:i:v:ely.
Comparable :v:alues for Anchorage-Cook Inlet were 130 percent and 80
percent. The differences between the t",.;o areas reflect population
estimates and an attempt to deri:v:e a reasonable 1977-80 transition
period coupled w~th the population estimates.

Peak load (}fW) forecasts were calculated using a 50 percent load factor.
Anchorage-Cook Inlet area load factor a:v:eraged 51.9 percent between 1970
and 1977 and 51.0 percent between 1973 and 1977. Fairbanks area
a:v:eraged 48.9 percent and 48.4 percent in the same periods.

1/ Conservation here includes results of the fuel crlSlS and perhaps
of nationwide publicity on the need for sa:v:ing energy. Other factors
may be in:v:ol:v:ed, but no other e:v:ents are as coincidental with reduced
energy use as is the fuel crisis.
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National Defense - Historical data from
in the Anchorage and Fairbanks areas
assumptions to be:

and Air Force installations
indicate reasonable energy

1. 0 percent annual growth for mid-range forecast 1 percent for high
range, and -1 percent for low range.

2. A 50 percent load factor was assumed for use with energy (net
generation) to obtain peak load.

Self-Sup:.pJied Industries - The following assumptions were developed from
existing data and conditions, consultatioQs with many knowledgeable
people in government and industry, and from reports on future
developments ..

1. Industries will purchase power and energy if economically feasible.

2. Forecast based on listing in the March 1978 Battelle report.

3. High range includes existing chemical plant, LNG plant, and
refinery as well as new LNG plant, refinery, coal gasification plant,
mining and mineral processing plants, timber industry, city and aluminum
smelter or some other large energy intensive industry.

4. Mid-range includes all of the above except the aluminum smelter.

5. Low range includes all listed under high range except the aluminum
smelter and the new capital.

6. In some instances, high, mid, and low range may be differentiated
by amount of installed capacity as well as the type of installations
assumed.

7. No self-supplied industries are assumed for the Fairbanks-Tanana
Valley area. Any industrial growth has been assumed either (1) included
in utility forecasts or (2) not likely to be interconnected with the
area power systems.

8. Net generation forecast calculated from forecasted capacity and a
plant factor of 60 percent.

The ISER model assumed the following Cook Inlet area industrial
scenario. It is compared to industries assumed for the s~;J.f-supplied

industrial forecasts of this report.
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ISER

Cook Inlet IndustTial Scenarios
Assumptions

Self-Supplied Industries Forecast

HIGH RANGE

Oil treatment and shipping facilities
Small LNG
Beluga Coal (40 employees in shipping)
New capital (2,750 employees 1982-84)
Refinery-petrochemical complex 1/
Pacific LNG -
Bottom fish industry
Oil lease development
No new pulp mills or sawmills

Existing refinery (2.4 M1{)
Existing LNG plant (.4 to .6 ~w)

Coal gasification (0 to 250 MW)2/
New city (0 to 30 MW) -
New refinery (0 to 15.5 MW)
New LNG plant (0 to 17 MW)'

Mining and mineral plants (5 to 50 }fW)
Timber (2 to 12 M1{)
Existing chemical plant (22 to 26 MW)
Aluminum smelter or other energy intensi,

industry (0 to 280 MW)

MID RANGE 1..1

LOW RA't\lGE

Pacific LNG New LNG plant (0 to 17 }fW)
Existing refinery (2.4 MW)
Existing LNG plant (.4 MW)
Existing chemical plant (22 M1{)
Coal gasification (0 to 10 MW)
New refinery (0 to 15.5 MW)
Mining and mineral plants (0 to 25 MW)
Timber (2 to 12 MW)

l/ A recent decision by ALPETCO changes this to the Valdez area.
The changes involved were not enough to warrant forecast revisions.

y Part of coal gasification could be equivalent to "Beluga Coal," but
it is much more than 1t40 employees in shipping. It

1/ At the time this forecast and analysis was performed, no ISER mid-range
projections of populations and employment had been developed.
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mid, and low
forecasts

use and the
range final

the high
energy use
a 'mid-range

alike to

defense sel lied industrial forecasts ,,,ere calculated
from the assumptions and summarized with the utilities on table 10 for
the Anchorage-Cook Inlet area and table 11 for the Fairbanks-Tanana
Valley area. Railbelt totals, both peak load demand and net generation,
are summarized on table 12. Appropriate graphs follow each table on
figures 9 and 10 for Anchorage-Cook Inlet, 11 and 12 for
Fairbanks-Tanana Valley, and. 13 and 14 for the Railbelt totals.

Trend lines based on 1973-1977 average annual energy growth are
superimposed on the energy graphs, figures 9, 11, and 13.

1973-1977 Average Annual Growth

Anchorage-Cook Inlet
Fairbanks-Tanana Valley
Railbelt

10.9%
7.1%
9.9%

Historical and forecast energy use comparisons are summarized in table
9.

Comparison with Other Forecasts

This section compares the present forecast (1978) with two previous
forecasts, and forecasts available from various utilities.

The previous forecasts included the 1976 report and its 1977 update.
The 1977 update used 1975 criteria and assumptions. See table 13 for a
comparison tabulation. In general, the present forecasts produced values
less than the previous ones.
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Table 9
NET ANNUAL PER CAPITA GENERATION (K\{H)

RAILBELT AREA UTILITIES

Upper Susitna Project Power Market Analysis

Historical
High
Mid
Low

Historical
High
Mid
Low

1970 1977 1990 2000 2025

Anchorage-Cook Inlet Area

4980 7630
16,300 21,400 35,100
14,000 17,500 22,400
12,000 13,600 13,600

Fairbanks-Tanana Valley Area

5655 10,240
18,400 24,000 39,000
16,300 20,300 26,000
14,100 15,800 15,900

APA 11/78

Energy use per capita nearly doubled in both areas in the historical
seven years. Growing use of electric space heating, electric cooking in
place of gas and oil, and many other possibilities can justify the
assumptions shown. Again, conservation has been factored in through

, decreasing growth rates.
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Table 10
POWER AND ENERGY REQUIREMENTS

ANCHORAGE-COOK INLET AREA

Upper Susitna Project Power Market Analysis

PEAK Po\VER
1970 1973 1977 1980 1985 1990 1995 2000 2025MW MW MW MW MW MW MW MW MWUTILITY .

High 620 1,000 1,515 2,150 3,180 7,240Mid 165 230 424 570 810 1,115 1,500 2,045 3,370Low 525 650 820 1,040 1,320 1,520NATIONAL DEFENSE
High 31 32 34 36 38 48Mid 35 33 41 30 30 30 30 .30 30Low 29 28 26 2ft 24 18+:- INDUSTRIAL

0 High 32 344 399 541 683 '1,615Mid • 12 12 25 32 64 119 199 278 660Low 27 59 70 87 104 250TOTAL
High 683 1,376 1,948 2,727 3,901 8,903Mid 212 275 490 632 904 1,264 1,729 2,353 4,060Low 581 737 916 1,151 1,Ll l18 1,788

ANNUAL ENERGY
GHH GWH GWH GWH GWH GWH G\.JH GWH GWH-- - -- -- -- -- -- --UTILITY

High 2,720 4,390 6,630 9,430 13,920 31,700Mid 7ft4 1,108 1,790 2,500 3,530 4,880 6,570 8,960 14,750Low 2,300 2,840 3,590 4 560 5,770 6,670NATIONAL DEFENSE
High 135 142 149 157 65 211Mid 156 161 131 131 131 131 131 131 131Low 127 121 115 105 104 81INDUSTRIAL
High 170 1,810 2,100 2,840 3,590 8,490Mid 2 45 70 170 340 630 1,050 1,460 3,470Low 1LI1 312 370 460 550 1,310TOTAL
High 3,025 6,342 8,879 12,427 17,675 40,lfOlMid 902 1,314 1,990 2,801 4,001 5,641 7,751 10,551 18,351Low 2,568 3,273 4,075 5,125 6,424 8,061

v APA 2/79
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Upper Susitna Project Power Market Analysis
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Table' 11
POWER AND ENERGY REQUIREMENTS

FAIRBANKS-TANANA VALLEY AREA

Upper Susitna Project Power Market Analysis

PEAK POWER
1970 1973 1977 1980 1985 1990 1995 2000 2025

MW MW MW MW MW MW MW MW MW-- --UTILITY
High 158 244 358 495 685 1,443
Mid 56 73 119 150 211 281 358 452 689
Low 142 180 219 258 297 329

NATIONAL DEFENSE
High 49 51 54 56 '59 76
Mid 44 41 41 47 47 47 47 47 47

~ Low 46 44 42 40 38 29w
TOTAL

High 207 295 412 551 744 1,519
Mid 101 114 160 197 258 328 405 499 736
Low 188 224 261 298 335 358

ANNUAL ENERGY
GWH GWH GWH GWH GWH GWH G\.JH GWH GWH-- -- -- -- -- -- --UTILITY

High 690 1,070 1,570 2,170 3,000 6,320
Mid 239 324 483 655 925 1,230 1,570 1,980 3,020
Low 620 790 960 1,130 1,300 1,440

NATIONAL DEFENSE
High 213 224 235 247 260 333
Mid 203 200 207 207 207 207 207 207 207
Low 203 193 184 175 166 129

TOTAL
ll:igh 903 1,294 1,805 2,417 • 3,260 6,653
Mid 443 524 690 862 1,132 I,Lf 37 1,777 2,187 3,227
Low 823 983 1, 1L.4 1,305 1,466 1,569

APA 11/78
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Table 12
POHER AND ENERGX REQUIREMENTS

(RAILBELT AREA)

Upper Susitna Project Power Market Analysis

PEAK POHER-
1970 1973 1977 1980 1985 1990 1995 2000 2025

MH MH MH MH MH MH MH MW MW'-- -TOTAL
High 890 1,671 2,360 3,278 Lf,645 10,422
Mid 313 389 650 829 1,162 1,592 2,134 2,852 4,796
Low 769 961 1,177 1,4L19 1,783 2,146

Average Annual
Growth for period % % % % % % % %

High 11.0 13.4 7.1 6.8 7.2 3.3
Mid 7.5 13.7 8.4 7.0 6.5 6.0 6.0 2.1
Low 5.8 4.6 4.1 4.2 4.2 0.7

ANNUAL ENERGY
GWH GWH GWH GWH GWH GWH GWH GWH eWl{-- -

TOTAL
High 3,928 7,636 10,684 14,84LI 20,935 47,054
Hid 1,345 1,838 2,681 3,663 5,133 7,078 9,528 12,738 21,578
Low 3,391 4,256 5,219" 6,430 7,890 9,630

Average Annual
Growth for period % % % % % % % %

High 13.6 14.2 6.9 6.8 IT 3.3
Hid 11~0 '9.9 11.0 7.0 6.6 6.1 6.0 2.1
Low 8.1 4.6 4.2 4.3 4.2 0.8

Note: The increase in 1980-1985 high range growth rates reflects the
addition in 1985 of the energy intensive self-supplied industry load
(280 M\-1).
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Upper Susitna Project Power Market Analysi$

Anchorage-Cook Inlet Fairbanks-Tanana Valley Total Railbelt
Forecast' 1976 Update 1978 1976 Update 1978 1976 Update 1978

Year Range Report of 1976 Forecast Report of 1976 Forecast Report of 1976 Forecast

1974 Historic 1,305 1/ 1,189.7 .y 330 353.8 1,635 1,543.5

1975 High 1,489 377 1,866
Mid 1,467 371 1,838
Low . 1,450 367 1,816
Historic 1,413.0 450.8 1,863.8

.I::- 1976 High 1,699 430 2,129
\0 Mid 1,649 417 2,066

Low 1,611 407 2,018
Historic 1,615.3 \ 468.5 2,083.8

"
1977 High 1,939 490 2,429

Mid -. 1,853 469 2,322
Low 1,790 453 2,242
Historic 1,790.1 1,790.1 482.9 482.9 2,273.0 2,273.0

1980 High 2,850 2,660 2,720 700 720 690 3,550 3,380 3,410
Mid 2,580 2,540 2,500 660 690 655 3,240 3,230 3,155
Low 2,410 2,460 2,300 610 660 620 3,020 3,120 2,920

1990 High 6,880 6,300 6,630 1,660 1,700 1,570 8,540 8,000 8,200
Mid 5,210 5,000 4,880 . 1,270 1,360 1,230 6,480 6,360 6,110
Low 4,420 4,410 3,590 1,050 1,180 960 5,470 5,590 4,550

..._~(1{)(}'.~¢r;'High 15,020 13,600 13,920 3,500 3,670 3,000 18,520 17,270 16,920
Mid 9,420 8,950 8,960 2,230 2,440 1,980 11,650 11,390 10,940
Low 6,570 6,530 5,770 1,530 1,750 1,300 8,100 8,280 7,070

}j~1974 'h:l.storfc.- data revised between 1975 and 1978. APA.11/78

GWH = million kwh



Further comparisons confirm that the 1976 report forecast was valid.
Historic values through 1977 fell between the high and low ranges of the
forecast.

The 1976 report was based on load data through 1974 and the following
assumptions for utility load growth:

Average Annual Growth Rates

The following percentages compare this report and the above assumptions.
~

Average Annual Growth Rates From
1978 Utility Energy Forecast

High Range
Mid-Range
Low Range

High Range
Mid-Range
Low Range

1974-1980

14.1%
12.4
ILl

1977-1980

14.5%
1l.5
8.7

1980-1990

9.0%
7.0
6.0

1980-1990

9.0%
6.8
4.5

1990-2000

8.0%
6.0
4.0

1990-2000

7.5%
6.0
4.5

The 1976 report based the utility energy forecast on assumed average
annual growth rates. The 1978 report based the forecast on assumed
growth in population and per capita energy use. Both reports considered
energy . conservation, but it was given more specific and higher
importance in the 1978 forecast.

Forecasts available from various utilities are tabulated on tables 14,
15, and 16. Some were done by the utilities, some by consultants, and
some by REA. All data was tabulated and, where necessary, extrapolated
as part of the State Alaska Power Authority Railbe1 t Intertie Study.
Comparisons are summarized in 5-year increments.

Utility Forecasts 1978 Susitna Forecasts

Energy (GWH) High Mid Low
1980 3,344 3,410 3,155 2,920
1985 6,277 5,460 4,455 3,630
1990 10,965 8,200 6, no 4,550
1995 17,748 11,600 8,140 5,690
2000 26,550 16,920 10,940 7,070

Peak (MW)
1980 725 778 720 667
1985 1,377 1,244 1,021 830
1990 2,986 1,873 1,396 1,039
1995 3,835 2,645 1,858 1,298
2000 5,641 3,865 2,497 1,617
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The utility forecasts run higher than those of this report. No definite
reason for the differences can be made other than the utilities assumed
higher growth rates. The basis of the utility assumptions was not
considered in this study.
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Table 14
UTILITY ENERGY FORECASTS (GWH)

ANCHORAGE-COOK INLET AREA

Upper Susitna Project Power Harket Analysis

Year AML&P 1./ CEA l:..1 MEA 31 HEA !:..I Total

1979 634 1,109 280 310 2,333

1980 699 1,283 333 374 2,689
1981 771 1,468 395 452 3,086
1982 847 1,679 468 546 3,541
1983 930 1,921 559 620 4,030
1984 1,018 2,197 668 705 4,588

1985 1,111 2,509 799 800 5,219
1986 1,210 2,810 954 909 5,883
1987 1,313 3,147 1,140 1,033 6,634
1988 1,422 3,525 1,322 1,155 7,424
1989 1,534 3,948 1,5~4 1,290 8,306

1990 1,650 4,422 1,779 1,442 9,293
1991 1,770 4,864 2,064 1,611 10,309
1992 1,891 5,350 2,394 1,801 11,437
1993 2,014 5,885 2,706 1,978 12,584
1994 2,138 6,474 3,057 2,173 13,843

1995 2,245 7,121 3,455 2,388 15,209
1996 2,357 7,691 3,904 2,623 16,575
1997 2,475 8,306 4,412 2,882 18,075
1998 2,599 8,971 4,853 3,111 19,533
1999 2,729 9,638 5,338 3,359 21,113

2000 2,865 10,463 5,872 3,626 22,826

Source: Obtained from utilities in 1978 for Alaska Power Authority
Railbelt Intertie Study.

II Anchorage Municipal Light & Power Department
21 Chugach Electric Association
31 Matanuska Electric Association
41 Homer Electric Association

APA 1/79
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Table 15
UTILITY PEAK DEMAND FORECASTS (MW)

ANCHORAGE-COOK INLET AREA

Upper Susitna Project Power Market Analysis

Year AML&P 1/ CEA '!:./ MEA 11 HEA !!..I Total

1979 124 239 67 64 495

1980 138 271 81 78 567
1981 152 310 97 94 653
1982 167 355 116 113 752
1983 184 406 142 129 860
1984 202 465 171 146 983

1985 221 530 207 166 1,124
1986 241 594 251 188 1,274
1987 263 655 303 214 1,445
1988 285 745 343 239 1,612
1989 309 835 389 267 1,800

1990 333 935 442 299 2,008
1991 358 1,028 501 334 2,222
1992 384 1,131 569 373 2,458
1993- 41l 1,244 630 410 2,695
1994 437 1,369 698 451 2,954

1995 461 1,505 773 495 3,234
1996 486 1,626 857 544 3,512
1997 512 1,756 950 598 3,816
1998 539 1,901 1,026 645 4,111
1999 568 2,048 1,108 696 4,421

2000 599 2,212 1,197 752 4,759

Source: Obtained from utilities in 1978 for Alaska Power Authority.
Rai1be1t Intertie Study.

II Anchorage Municipal Light & Power Department
21 Chugach Electric Association
31 Matanuska Electric Association
41 Homer Electric Association

APA 1/79
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Table 16
UTILITY ENERGY A1~ PEAK DEMAND FORECASTS

FAIRBANKS-T&~ANA VALLEY AREA

Upper Susitna Proj ect Power Market Al1.alysis

Net Energy (GWH) Peak Demand (MW)

Year GVEA 1/ FMU .Y Total GVEA FMU Total

1979 450 144 594 111 33 144

1980 502 153 655 123 35 158
1981 .560 162 722 136 37 173
1982 62-5 172 796 151 39 190
1983 693 182 875 167 42 209
1984 769 193 962 186 44 230

1985 853 205 1,058 206 47 253
1986 947 217 1,164 228 50 278
1987 1,050 230 1,280 252 53 305
1988 1,155 244 1,399 278 56 334
1989 1,271 259 1,529 305 59 364

1990 1,398 274 1,672 335 63 398
1991 1,537 288 1,825 368 66 434
1992 1,691 302 1,993 405 69 474
1993 1,843 317 2,160 440 72 512
1994 2,009 333 2,342 480 76 556

1995 2,190 350 2,540 521 80 601
1996 2,387 367 2,754 569 84 653
1997 2,602 386 2,987 619 88 707
1998 2,810 405 3,215 668 92 760
1999 3,035 425 3,460 722 97 819

2000 3,278 446 3.724 780 102 882

Source: Obtained from utilities in 1978 for Alaska Power Authority
Railbe1t Intertie Study.

1/ Golden Valley Electric Association
2/ Fairbanks Municipal Utilities

54
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Load Distribution

Reservoir operation studies used in sizing reservoirs need an average
monthly distribution of annual energy to help relate hydroelectric
output to the electric load. This section reports updated averages of
monthly energy use divided by annual energy use within the
Anchorage-Cook Inlet area.

This section also reports a study of hourly load distribution in the
weeks of winter peak load (same as annual peak) and summer minimum peak
load. By studying these load curves from several years, hydroelectric
plant factor is evaluated. (See capacity section).

The utility systems have had combined annual load factors slightly over
50 percent in the past few years (54 percent in 1977 as shown on figure
17)~ Data presented in table 17 shows that mid-summer peaks have been
running about 60 percent of mid-winter peaks and that monthly load
factors generally exceeded 70 percent. For 1977, the December load
factor was 76 percent. Figures 15 and 16 illustrate that winter and
summer loads are quite similar. The load duration curves of figure 17
present these daily load curves concisely. The 1976 report contains
daily load curves of previous years. Winter and summer curves are
plotted together showing similarities of slope and shape.

The update of average monthly energy· is presented as percent of the
annual value in table 18. Average percentages used in the 1976 report
compare closely with 1970-77 averages. Slight changes are reflected in
the "recommended distribution" column. Winter load is about two-thirds
of total.
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SYSTEM DAILY GENERATION CURVE
ANCHORAGE AREA Upper Susitna project Power Market Analysis
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'Table 17

LOAD DISTRIBVTION'CHARACTER1STJCS
MONTHLY P~AK LOADS' AND LOAD FACTORS'

·Upper Susitna Project Powar Market AnalYsis
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Table 18
AS PERCENT OF ANNUAL REQUIREMENT

ect Power ~Arket Analysis

1970-1972 1970-1977
Utility Utility Recommended
Loads 1/ Loads 2/ Distribution 3/

7.9 8.1 8.2

8.9 9.2 9.0

Dec. 10.2 10.2 9.7

Jan. 11.3 10.8 10.2

Feb. 9.2 9.3 9.1

Mar. 9.8 9.4 9.1

April 8.0 7.8 7.9

May 7.2 7.3 7.6

June 6.5 6.6 7.0

July 6.4 6.7 7.1

Aug. 7.1 7.1 7.4

Sept. 7.5 7.5 7.7
Total 100.0 100.0 100.0

SEASONAL

Oct.-April 65.3 64.8 63.2
May-Sept. 34.7 35.2 36.8

l! Combined loads of CEA, AML&P, GVEA, FMUS, for Oct. 1970-Sept. 1972.
Basis for (1975 Susitna Power market analysis) 1976 report.

~ Combined net generation of CEA, AML&P, APA, GVEA, FMUS, for Oct.
1970-Sept. 1977. Updated Basis.

1/ Assumes total requirements consisting of 25 percent industrial loads
and 75 percent utility loads. Update of previous recommendations.
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Capacity Requirements

With reference to the load factor evalu~tiop~ in the previous section,
trend towards somewhat higher annual load factors in the future. ... is
anticipated. In addition to benefitting fr.om any load diversity int.he.
interconnected system, peak load management (including such practices as
peak load pricing) offers considerab Ie opportunity for improving load
factors, which in turn reduces overall capacity requirements for the
system in any given year. For planning purposes, it is assumed that the
annual system load factor will be in the range of 55 to 60 percent by
the latter part of the century.

System capacity
requirements plus
The lower summer
and'repairs.

requirements are determined by winter peak load
allowances for reserves and unanticipated load growth.
peaks provide latitude for scheduled unit maintenance

System daily peak load shapes indicate that a very small portion of the
capacity is needed for very low load factor operation. Some of the gas
turbine capacity now' used ror base load is expected to be used mainly
for peak shaving purposes, eventually. It will be operating during peak
load hours ror the few days each year when loads approach annual peak,
and will be in standby reserve for the balance of the year. Figure 17,
the annual peak week duration curve, shows that the highest 10 percent
load occurs for 30 percent of the week (about two days).

Reliability standards would be upgraded as the power systems develop.
Likely inclusions are specific provlslons for maintaining spinning
reserve capacity to cover possible generator outages and substantial
improvements in system transmission reliability.

Results - Examination of the winter load duration curve (figure 9)
indicates that the base load portion is about 65 percent of total load
and the peak load is about 35 percent of total load. Load factor for
the peak portion is about 54 percent. Winter weekly load factors are
approximately 80 percent •• This is illustrated in the winter and summer
load duration curves by proportioning the areas under the curves to the
total possible area if .peak load occurred 100 percent of the time.

An annual plant factor of 50 percent is rec.ommended for the proposed
Upper Susitna Project. This is largely a judgment factor and is based
on the following considerations:

1. The recommended plant factor provides ror serving a proportional
share of both peaking and energy requirements throughout the year while
maintaining adequate flexibility to meet changing conditions in any
given year.

2. Any significant reduction in this capacity could materially reduce
flexibility.
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3. A significant market for low load factor peaking capacity seems
unlikely within the foreseeable future. Load management and additional
indus trial loads will probab ly increase the ove!:'all system Ioed factor
in the future. It is expect~d that several existing and planned gas
turbine units could eventually be used for peak shaving.

4. It is recognized that the mode of operation for the hydro will
change through time. In the initial years of operation, it is likely
that the full peaking capacity will be used infrequently. For example,
the mid-range Railbelt estimated system peak load for the year 2000 is
2,852 MW. Assuming load shapes similar to the current Anchorage area
loads, the winter peak week would require about 1,850 MW of continuous
power to cover the base loads and about 1,000 MW of peaking power. Load
factors of the peak portion would be about 50 percent.

A design capacity based on 50 percent plant factor applied to average
annual energy (primary plus secondary) appears appropriate. Machine
overload capability contributes to spinning reserves for emergencie~ or
other short term contingencies.

The Corps based nameplate capacity on 50 percent plant factor applied to
critical year firm energy. This smaller capacity, when applied to
average annual energy, results in a 56 percent plant factor. APA feels
the smaller design capacity may unduly reduce flexibility.
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PART VI. ALTERNATIVE POWER SOURCES

Introduction

This section examines alternative power supply options in. the Railbelt
in lieu of the Upper Susitna Project and presents detailed cost
estimates of power from new coal-fired steam plants.

Alternatives premised on unproven technology were eliminated.

Alternatives Considered

Potential alternative sources of electric power generation are identi
fied by energy type. They are coal, oil and natural gas, hydro,
nuclear, wind, geothermal, and tide.

Some alternatives will be restricted in time or capacity because of
Federal energy policy controlling use of energy resource. Others will
be restricted by practical available energy supply. Still others are
impractical because of lack of large-scale technology.

Coal

Evaluation of coal utilization is based on mine-mouth coal-fired steam
generation. Potential advanced technology, such as gasification, is not
considered because development would not be available within this study
period.

Recent studies provide general information about possible locations,
sl.zl.ng, and cost of new ste~plants, but Alaska specific data are
limited and extrapolations have been made for local conditions.

Information sources of specific interest for this analysis are: studies
by Battelle Pacific Northwest Laboratories (March 1978); the Electric
Power Research Institute (EPRI) (January 1977); and the Washington
Public Power Supply System (WPPSS) (June 1977); the Federal Energy
Regulatory Commission (FERC) determination of power values for the
Bradley Lake Project (October- 1977) and the Upper Susitna Project
(October 1978); and evaluations of costs for the proposed Golden Valley
Electric Association (GVEA) plant additions at Healy. These are all
listed in the bibliography.

Location It is assumed that new coal-fired steamp1ants would be
located near the Beluga fields for service to the Anchorage-Cook Inlet
area and at Healy for service to the Fairbanks-Tanana Valley area. The
plants would use known but undeveloped coal resources at Beluga and the
existing coal mining operation near Healy.
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The basic cost in -the WPPSS study for a 1,000 MJol single unit plant in
operation during mid-1976 was:

All 1977 and 1978 estimates are substantially higher than APA estimates
for the 1976 Alaska Power Survey and the 1976 report.

$554/kw

$684/kw

Without Scrubbers

With Scrubbers

It is recognized that other locations are possible. For example, 'it may
be possib Ie to locate a coal-fired plant on the Kenai Peninsula and ,use
coal from either local reserves or Beluga. A Kenai location might offer
co-generation possibilities because steam could be reused in
manufacturing by the petrochemical industry. The potential for mining
coal on the Kenai Peninsula is substantially less attractive than for
Beluga because of thin coal seams and other geologic factors.

Investment Cost - Table 19 summarizes unit investment costs for new
coal-fired plants presented in several recent studies. The data
assembled by each entity is quite complex with respect to original
estimated price levels, inflation to updated price levels, or projected
future on-line dates, size, pollution control equipment, location, type
of plant, and other items. Price levels were not adjusted to a uniform
date because of the complexity of data involved.

Capaci ty - These analyses are for two-unit 200-MJol and 500-MJol plants.
This size range is considered appropriate for new coal-fired plants that
might come on-line between 1985 and 2000.

APA's estimate of coal-fired steamplant investment costs is derived from
the WPPSS study. Procedures for adjusting costs to current Alaska
condi tions are similar to the analysis used in the appended Battelle
report.

The WPPSS procedure increased these costs for the quality of the coal
used and other specific powerplant site conditions. The coal quality
problems have not been considered in this estimate, and the construction
site variable is assumed to be included in the Alaska factor.

The most in-depth analysis was the WPPSS study which investigated the
construction of 1,000-MJol steamplants at 10 plant sites in Washington,
Montana, and Wyoming. Several grades and sources were assumed. Costs
were estimated for with and without sulphur dioxide scrubbers
(scrubbers). Twenty-two options of plant sites, coal supply, and trans
portation were investigated.





Table 19 (cont.)
COMPARISON OF INVEST~lliNT COSTS FOR COAL-FIRED STEAMPLANTS

Upper Susitna Project Power Market Analysis

Source of Estimate
Price
Level Location Size, MW

No. of
Units Scrubbers

Investment
Cost, $/kw

PACIFIC NORTI&EST AND WESTERN U.S. LOCATIONS

Washington Public Power
Supply System 2/ Mid 1976 Pacific Northwest 1,000 2 No 554

Mid 1976 Pacific Northwest 1,000 2 Yes 684
July 1987 Pacific Northwest 1,000 2 No 848
July 1987 Pacific Northwest 1,000 2 Yes 1,056

(J\ Electric Power Research(J\

Institute §j July 1976 Western U.S. Remote 500 1 No 896
July 1976 Western U.S. Remote 500 1 Yes 1,036
July 1976 Western U.S. Remote 1,000 2 No 830
July 1976 Western U.S. Remote 1,000 2 Yes 960

Idaho Nuclear Energy
Commission JJ 1984 Boise, Idaho 1,000 2 No 828

1984 Boise, Idaho 1,000 2 Yes 934

!! APA's estimate is based largly on the WPPSS study with adjustments for Alaska conditions and size of plant.
Future inflation not shown.

2/ GVEA 1974 estimate assumed units becoming operational in 1983 and 1986. The 1978 estimates assume operation
- in 1984 at $2,500/kw assuming 7% inflation.
3/ Battelle's est~ates are based on adjusting both WPPSS and EPRI study data. The higher figures are from the
- EPRI study. Their studies with future operation dates include inflation.
4/ Scrubbers are assumed included in the cost.
S/ This is the basic study adjusted by APA and Battelle above. The 1987 costs include 5 percent annual inflation.
6/ The July 1976 price level includes costs for initial operation in 1978 •.
7/ The price level is 1975 costs adjusted to show costs for a 1984 operation date.
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An Alaska factor of 1.8 was used to adjust Pacific Northwest costs to
Alaska wages and conditions:

Adjusting the cost for the time between mid-1976 and October 1978 using
the Handy-Whitman Steamp1ant Cost Index increased the cost 18.4 percent.

$/kw

728
899

1,310
1,620

500 MW

500 MW

655,000
810,000

364,000
450,000

$ Million

$ Million

1,500
1,860

$/kw

835
1,035

200 M1V

$656/1011

$8l0/kw

200 MW

300,000
372,000

167,000
207,000

$ Million

$ Million

With Scrubbers

Without Scrubbers

Plant Size

Without Scrubbers
With Scrubbers

. Plant Size

Without Scrubbers
With Scrubbers

Alaskan coal prices have shown sizable increases recently. The cost of
coal at Healy in September 1978 was 80 cents per million Btu, up from 62
cents in 1975. The Fairbanks Municipal Utility System (FHUS) pays an
additional $6/ton shipping cost for Healy coal resulting in a price of
$1.15 per million Btu at the powerp1ant in Fairbanks.

Fuel Cost and Availability - There is a wide range of opinions about the
probable future cost of coal. For many years, coal prices were set at a
small margin above production costs so that coal could compete with
low-cost oil and natural gas. This situation has changed drastically
because of price increases for oil and gas and incentives for power
generation and has resulted in industrial conversion to coal. Coal
production costs are also increasing rapidly due to normal inflationary
and regulation factors. FERC reported the national average price of
coal at 96.2¢/million Btu in July 1977, up from 80.8¢ in July 1975, and
39.8¢ in August 1973.

Powerplants smaller than the 1,000 M1v that will fit near-future Alaska
power needs have a smaller total cost, but a larger cost per installed
kilowatt. An adjustment needs to be applied to the costs to compensate
for the loss of economy of the large scale plants. The factor recom
mended is the ratio of. the plant size to the 0.85 exponent. A 500-MW
plant thus costs 55.5 percent of a 1,000 M1v plant, and a 200-MW plant
costs 25.5 percent. Scaling the plants to 200 M1V and 500 MW -gives:



In October 1978, owners of the Beluga coal field stated that large
reserves in the Beluga coal field may compete in the world energy market
at a price of $1.10 to $1.40/mi11ion Btu stockpiled on the shore of Cook
Inlet. The conclusions were based on company studies that included
geologic investigations, drilling, bulk sampling programs, mining
preparation, environmental evaluation, and navigation and shipping
studies.

FERC estimated $1. OO/million Btu for determination of power values in
the Bradley Lake Project (October 1977). Other recent studies suggest
this is a reasonable current (1978) cost for Beluga coal delivered to a
steamplant at Beluga, with no allowance for price increase in future
years.

Earlier APA studies for the 1976 FPC Power Survey and the 1976 Susitna
report assumed $1.00 to $1.50/mi11ion Btu for coal at 1985 price levels
in 1974 dollars. This included consideration of future economies of
scale of larger mining operations.

APA analyses for this report are still based on a coal cost of $1.00 to
$1. SO/million Btu for a mine-mouth plant at either Beluga or Healy for
mid-1980 conditions. This is comparable with $1.28 in 1985, estimated
by GVEA for Healy coal by increasing the current 80 cents by 7 percent
annually. Because of the wide diversity of studies and opinions,
analyses based on a range of costs are presented.

In this study, we are assuming fuel values will increase about 2 percent
per year--more rapidly than overall price indexes. This is consistent
with other analyses.
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Table 20
GENERATION COSTS FOR CONVENTIONAL COAL-FIRED STEk~PLANTS

Upper-Susitna Project Power Market Analysis

1985 COSTS (1978 PRICES)l/ Plant Size, W~

200 500

Number of Units

Investment Cost, Raifbelt, $/kw

Capital Cost, mills/kwh

2

1,860

38.5

2

1,620

33.5

Operation and Maintenance, mills/kwh
. Subtotal

Assumed Fuel Costs, mills/kwh

Transmission Cost to Load Center

Total Energy Cost, mills/kwh

1994 ENERGY COST

Capital Cost, mills/kwh
Operation and Maintenance, mills/kwh
Transmission Cost, mills/kwh

Subtotal

Fuel, Inflated 2% 1985 to 1994

Total

6.5 5.6
45.0 39.1

1.00/mmBtu 1.50/mmBtu
10.0 15.0 10.0 15.0

4.0 4.0 3.0 3.0

59.0 64.0 52.1 57.1

Fuel escalated 2%/year 1985 to 1994

38.5 33.5
6.5 5.6
4.0 3.0

49.0 42.1

12.0 17.9 12.0 17.9

61.0 66.9 54.1 60.0

Fuel Escalated 7%/Year from 1~85 to 1994;
Capital Cost and O&M Escalated 5%/Year from 197B to 1994

Capital Cost 80.0 69.7
Operation and Maintenance 13.5 11.6
Transmission 8.3 6.2

Subtotal 101.8 87.5

Fuel 18.4 27.6 18.4 27.6

Total 120.2 129.4 105.9 115.1

1/ APA estimate based on studies by Washington Public Power Supply System
Studies 1977.
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Cost of Power - The estimated total cost of electric power that would be
generated by a coal-fired steamplant alternative to the Susitna proJect
is presented in table 20. Development of the estimated cost applied to
a plant in either the Beluga or Healy area is based on the investment
and fuel costs discussed earlier in this section, and includes other
criteria developed in this report. In summary, the parameters are:

1. Investment cost includes all construction, overhead, and interest
during construction, and is based on updating and adjusting WPPSS
Pacific Northwest costs for Alaska conditions. Annual capital costs are
based on a 35-year life and 7 percent interest rate.

2. Operation and maintenance costs are based on a detailed 1;-lPPSS
personnel and materials estimate adjusted for plant capacity in the same
manper as investment costs, increased by 50 percent for Alaska
conditions, as developed in the 1976 Alaska Power Survey, and indexed
from January 1977 to October 1978 using the U.S. Department of Labor
index.

3. Fuel costs of both $1.00 and $1.50/kw are presented with a heat
rate of 10,000 Btu/kwh.

4. Transmission costs are for lines connecting Beluga with Anchorage,
and Healy with Fairbanks.

The resulting average unit cost of electric power from coal-fired
steamp1ants to supply the Railbelt market area ranges from 5.21 to
6.40¢/kwh, varying with fuel cost and plant capacity.

Table 20 also presents an analysis of the cost of energy with fuel costs
escalated at 2 percent anually from 1985 through 1994 (Susitna project,
Watana phase on-line) and fuel cost escalated at 7 percent annually from
1985 through 1994.

Comparative Cost of Power (FERC) - FERC evaluated alternative costs for
coal-fired steam plants at Beluga for the Anchorage area and Healy for
the Fairbanks area as part of their power benefit studies for the Upper
Susitna Project.

The FERC estimates of 4.93 to 5.64¢/kwh are in the same range as those
estimated by APA for the Anchorage area. However, the FERC estimates of
4.02 to 4.30¢/kwh for the Fairbanks area are low compared to APA
estimates. FERC estimated construction costs (July 1978) at $1,475/kw
compared to $1,8l0/kw estimated by APA. In addition, GVEA recently
estimated a cost of $1,800/kw for a comparable Healy steamplant.

FERC data are based on:

1. An Anchorage area plant assumed to be a two-unit 450-~~ plant with
fuel cost of $1.l0/million Btu and a heat rate of 10,000 Btu/kwh. The
Fairbanks plant is assumed to be two units, totaling 230 MW, with a fuel
cost of $0.80/million Btu and a heat rate of 10,500 Btu/kwh. For
non-Federal cases, the Anchorage area plant investment cost was
estimated at $1,240/kw and the Fairbanks investment cost at $1,475/kw.
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2. Financing is based ~n a composite Anchorage-Kenai interest rate of
7.9 percent with 75 percent financing by REA at 8.5 percent and. 25
percent by the municipality of Anchorage at 6.25 percent. The interest
rate for Fairbanks is 5.75 percent assuming State of Alaska Power
Authority financing. In comparison, a Federal rate of 6.875 percent is
used for both areas, the same rate' used in the Corps of Engineers
benefit analysis.

Oil and Natural Gas

The Upper Susitna Project involves a large new power supply beginning in
1994, with an expected life in excess of 100 years.

APA does not believe that oil and natural gas are realistic alternatives
for equivalent power supplies, particularly in view of the timeframe
(start in 1994) and very long life (through 2094).

Hydro

Criteria - Evaluation of possible hydroelectric generation alternatives
to the Susitna project is based on comparing: (1) the potential
generation capability, and (2) unit cost of power. Possible sites are
identified by: (1) single sites with sufficient capacity to supply the
projected power demands; (2) combinations of smaller sites within
selected geographic areas and river basins; and (3) a combination of the
best sites from all areas accessible to the Rai1be1t.

The hydro evaluation considered power requirements ranging from 600 ~~

to 2,290 MW, which are, respectively, the low-range and high-range
projected increases in Railbe1t demands from 1990 to 2000. Associated
annual firm energy requirements would range from 2,670 gwh to 10,260
gwh. By comparison, the Susitna project is scheduled to provide about
1,573 ~~ capacity and 6,100 gwh annual firm energy.

Possible hydro generation alternatives were selected from the APA
inventory of hydroelectric resources. The inventory estimates unit cost
of power at the generator bus bar based on 1965-1966 cost at 3 174
percent interest rate. Susitna inventory cost data indexed to 1975
price levels give unit costs within 10 percent of that determined for
the 1976 report.

Single Large Capacity Sites Seven single sites have sufficient
capacity potential to be an alternative to supplying minimum Susitna
market area requirements. These are within a maximum of 1.4 times the
unit cost for Susitna power. However, land use designations (National
Parks and Monuments and Wild and Scenic Rivers) and/or known maj or
environmental impacts preclude consideration of developing any of the
sites at the present time.
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In conclusion, no single, large hydro generation sites are available as
alternatives to the Upper Susitna Project.

Sites within the Nenana River basin have also been identified in past
work. Their economic feasibility depends upon being developed as a
unit. However, several of the sites are located partially within Mount
McKinley National Park and are precluded from development.

If consideration is given to combining the best small sites from each of
the geographic areas, 12 sites totalling 1,276 MW are within the range
of twice the cost of Susitna. Only one (Chakachamna) is near Susitna
cost (103 percent), and has 366 MW potential.

Firm Capacity Percent
Energy MW of Susitna
GWH/yr Cost

12,300 2,800 140
6,400 1,460 62

34,200 5',040 32
2,320 530 79

14,200 3,200 71
21,000 3,200 52'
21,900 3,600 51

Stream

Yukon R.
Yukon R.
Yukon"R.
Porcupine R.
Yukon R.
Yukon R.
Copper R.

Site

Holy Cross
Ruby
Rampart
Porcupine
Woodchopper
Yukon-Taiya
Wood Canyon

None of the above sites can be considered available resources in the
1990's timeframe. This is due to: (1) Holy Cross, Ruby, Rampart, and
Woodchopper are main-stem Yukon River sites with known major environ
mental problems, (2) Porcupine, Woodchopper, and Yukon-Taiya have major
international considerations, and (3) Wood Canyon has a known maj or
fishery problem.

The sites are:

Combination of Small Capacity Sites - Combinations of single sites with
less capacity than the Susitna project consist of 78 sites within the
Matanuska, Tanana, Yentna-Skwentna, Talkeetna, and Chulitna River
basins, the northwest drainage of Cook Inlet, the Kenai Peninsula, and
scattered small sites" and small basins within the Railbelt area. None
of these areas contain sites with total capacity potential to supply
minimum Susitna requirements. (Site combinations with the most
capacity--the Yentna-Skewntna River basin and Kenai Peninsula--total 609
MW and 646 MW respectively, but with costs for individual sites ranging
from 1.4 to 20 times Susitna costs.)

Chakachamna is partly within the new Lake Clark National Monument. Other
new or proposed Federal land withdrawals would preclude sites with about
half of the total potential of the combined sites. Other sites have
various environmental impact potentials. Some streams that would be
affected have major anadromous fish resources. Also, because the sites
are widely distributed, the needed transmission systems would be fairly
extensive and costly.
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Summary - Based on examination of individual sites and combinations of
sites, there are no hydro generation opportunities available to provide
enough power to be an alternative to the Susitna Project. Sm~ll

individual sites may be available, but would satisfy only a small
portion of the market area demand. Other sites, with apparently
acceptable quantity and economic capability, have been or will be
precluded by land status designation.

Nuclear

Nuclear generation may be technically viable in Alaska, but probable
cost and siting problems eliminate it as a potential alternative to
Susitna. Available information indicates that in other states, nuclear
is economically competitive with coal, depending on specific conditions.
Difficult conditions, possible seismic and environmental siting
problems, and readily available coal indicate that nuclear generation
will probably not be economically attractive in Alaska in the
foreseeable future.

Wind

The State has shown serious interest in wind generation technology by
developing pilot projects in the bush communities of Ugashik, Nelson
Lagoon, and Kotzebue. Wind seems to provide near-term power for small
communities presently dependent on high~cost diesel generation.

The cost and applicable scale of technology does not make wind power a
viable alternative for large near-future power demands.

Geothermal

Investigations to date have found no high quality geothermal resources
suitable for power development in areas accessible to the Railbelt area.
Geothermal potential is considered high in the Wrangell Mountains and
portions of the Alaska Range, and may be applicable to the Railbelt in
the future. At this time, insufficient data are available to define the
resource, even for appraisal of the large Susitna project market.

Tide

There is a large physical potential for tidal power development in the
Cook Inlet area where the State estimates that a total of 8,560 MW could
be harnessed.' A potential of 785 MW is estimated for Knik Arm alone,
and approximately twice that amount for Turnagain Arm.

Several different concepts have been developed for the Cook Inlet tidal
potential because of the interest in alternative energy sources. There
is merit to preparing a good reconnaissance of this alternative, as
pointed out in the 1976 report. However, the scope of work involved to
develop the tidal resource, the large cost of development, and the
important environmental considerations eliminate tidal power as a
reasonable alternative to the Susitna project.
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Conclusion

The range of power options for the Alaska Railbelt is narrowing rapidly.

1. Oil and natural gas are very suspect in terms of long-range
national supply and availability for use in power production.

2. Coal is proving to be far more expensive as a power source than
previously anticipated.

3. Many hydroelectric alternatives have moved to the "unavailable"
classes because of land area designations. The remaining are less
desirab Ie in terms of cost and ability to meet proj ected requirements.

4. Nuclear is expected to be as expensive as coal.

5. Geothermal, tide, and wind are unrealistic planning alternatives at
this time.
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PART VII. LOAD/RESOURCE AND SYSTEM POWER COST ~~ALYSES

Introduction

A series of load/resource and system cost
demonstrate impacts of the Susitna project in
system costs.

analyses were made to
terms of overall power

The load/resource analysis' ·determined probable timing of new maj or
investments in generation and transmission facilities. It also shows
annual energy from each type of plant. Tne load/resource analyses were
prepared for these basic power supply strategies:

Case 1. All additional generating capacity assumed to be coal-
fired steam turbines without a transmission interconnection between the
Anchorage-Cook Inlet area and the Fairbanks-Tanana Valley area load
centers.

Case 2. All additional generating capacity assumed to be coal
fired steam turbines, including a transmission interconnection.

Case 3. Additional capacity to include the Upper Susitna project
(including transmission intertie) plus additional coal as needed, and
for the three load limits (high, medium, and low).

1

The system cost analyses, keyed to the load/resource, determined cost by
year to amortize investments and pay all annual costs (fuel, O&M
expenses, etc). Inflation rates of 0 and 5 percent were considered.

APA developed a number of the
costs, etc. APA contracted
prepare the report.

key inputs, e.g., demands, unit sizes and
with Battelle to make the' studies and

and 5 percent, with construction costs
and fuel costs increasing at 2 percent

This section summarizes key assumptions and results. More detailed
information is available in the appended Battelle report.

Basic Data and Assumptions

Basic data and assumptions used in the load/resource and system power
cost analyses are:

1. Interest rate for repayment of facilities = 7 1/2 percent.

2. Inflation rates of 0
increasing at inflation rate,
above inflation rate.

3. System reserve capacity of 25 percent for non-interconnected load
centers and 20 percent for interconnected systems.

4. Transmission losses of 1. 5 percent for energy and 5 percent for
capacity.
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14. Heat rate for new coal-fired steamplants = 10,500 Btu/kwh.

12. Fuel costs--see appended Battelle report.

50
75
50
10

35
35
20
20
50
20

Years

Percent

Coal-Fired Steam
Oil-Fired Steam
Gas-Fired Combustion Turbine
Oil-Fired Combustion Turbine
Hydroelectric
Diesel

Hydro
Steam
Combustion turbine
Diesel

See tables 3.4 and 3.5 of appended Battelle report for estimated
retirement dates of eXisti~g facilities.

6. Plant factors for new and most of the existing facilities
are:

The factor for combustion turbines was reduced to 10 percent in the
study when adequate steam turbine capacity was available.

5. Retirement schedules for proposed generating facilities (economic
facility lifetime):l/

7. Hydro plants designed for US percent of nameplate capacity for
limited reserve requirements.

8. Watana power on-line (POL) in 1994 and Devil Canyon POL in 1998.

11. New coal-fired steamplants to be located at Beluga for Anchorage
area and at Healy (or other sites within 100 miles) for Fairbanks.

13. Power demands will be met by resource allocation using Susitna
hydro generation first, coal-fired second, and natural gas and oil last.

9. Existing and planned generating facilities for Anchorage and
Fairbanks are shown in the appended Battelle report.

10. New coal-fired steamplants for Fairbanks assumed to be 100-~~ units
(first six), then 200-~ units. Anchorage units assumed to be 200 MW
(first five), then 400-~ units.



15. Total investment cost in October 1978 dollars.

Plant ($ million) ($!kw)

100-Ml.f Coal Steam Turbine 245.4 2,454
200-Ml.f Coal Steam Turbine 372.0 1,860
400-M\.[ Coal Steam Turbine 646.8 1,617
Watana Dam (795 M\.j') and 2,020.7 2,554
Transmission Line 470.5
Devil Canyon Dam (778 M\.j') 834.0 1,072
Total Susitna Project (1,573 MI.f) 3,335.2 2,120

16. Operation, maintenance, and replacement costs.

Plant
100-Ml.f Coal Steam Turbine
200-M\.[ Coal Steam Turbine
400-MW Coal Steam Turbine
Watana Dam (795 M\.j')
Devil Canyon Dam (778 M\.j')
New Transmission Facilities

Study Methodology

($ million/yr.)
3. /6
5.7
9.8
0.74
0.73

($/Rw/yr. )
37.6
28.5
24.5
0.941/
0.941/
2.0[[

As stated in the introduction, three cases were analyzed to determine
timing of generation and transmission (G&T) investments and their impact
on total power system costs.

The first step in estimating the cost of power from alternative
generation and transmission system configurations was to perform a
series of load/resource analyses. These analyses determined the
schedule of major investments based on assumptions of load growths,
capaci ty and energy production of the potential generating facilities,
and constraints as to when the facilities could come on-line. The
load/resource analyses also determined the annual power production from
each type of generating plant in the system.

The system cost analyses then determined the annual cost for amortizing
and operating the facilities. Summing the annual cost for generation
and transmission of each of the generating facilities gave a total cost,
by year, for the entire system being analyzed. DiViding the total
annual cost by the power produced gave an average annual cost of power
for the entire system.

1/ This breakdown of OM&R costs by project feature for convenience of
the load/resource analysis resulted in slightly higher cost. Signifi
cance to Susitna rate is, at most, less than 1 percent.
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Rounded Thermal generating capacity additions to the year 2010 from the
previous tables are summarized as follows:

. Table 21
SUMMARY OF THERMAL GENERATING CAPACITY ADDITIONS TO THE YEAR 2010

Upper Susitna Project Power Market Analysis

Case 1: Without Interconnection & Without Susitna
Assumed Load Megawatts

Growth Anchorage Fairbanks Total

Low 2,600 471 3,071

Mid 4,600 871 5,471

High 8,200 1,471 9,671

Case 2: Interconnection Without Susitna
Assumed Load Megawatts

Growth Anchorage Fairbanks Total

Low 2,200 471 2,671

Mid 4,200 671 4,871

High 8,200 1,271 9,471

Case 3: Interconnection With Susitna
Assumed Load Megawatts

Growth Anchorage Fairbanks Total

Low 1,000 171 1,171

Mid 3,000 371 3,371

High 6,600 1,071 7,671

Note: Bradley Lake and Susitna hydroelectric projects are not included.
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Results

Load/Resource Analyses

The schedule of new plant additions for Anchorage and Fairbanks for
1978-2011 are shown in the appended Battelle report. A summary of the
thermal generating capacity additions is in table 21. Further
discussion of the computer model results and graphs are also shown in
the appended Battelle report;

Under the criteria used, completion of construction for interconnection
is scheduled in 1986, 1989, and 1994 for high, mid and low load growth
cases, respectively, without Upper Susitna. With Upper Susitna, the
corresponding dates are 1986, 1989, and 1991.

System Power Costs

Annual system costs and unit power costs are presented in detail, both
tabular and graphically, in the appended Battelle report. The following
tabulations summarize these findings. Table 22 shows annual power
system costs for cases 1, 2, and 3, high, mid and low range, with 0
percent inflation. The first few years after Watana comes on-line, the
total annual power system costs increase slightly. However, comparing
the total annual power system costs for the 1990-2011 period to case 1,
construction of the Susitna project· results in a savings of $2.20
billion, or 12 percent.

Figure 18 shows the relative savings in annual cost for case 3, with
Susitna, and case 1, without Susitna, for the three load growth
assumptions.

Tables 23, 24, and 24a summarize Anchorage and Fairbanks separately plus
the combined system average annual power costs in ¢/kwh for 1978-2011.
The tables verify the feasibility of the intertie in power cost savings
for Anchorage and Fairbanks. By the year 2000, system wide power rates
would be:
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Average Power System Rates for Anchorage and Fairbanks - 0% Inflation
(¢/kwh)

1./ Anchorage and Fairbanks are not interconnected for case 1, the
combined system rate is shown for academic comparison purposes only.

Case 3
With Susitna
and-Intertie

Case 2
With Intertie

Case I
Without Susitna

or Intertie

For the Anchorage-Cook Inlet area, inclusion of the Susitna Project into
the system (case 3) generally raises the cost of power above cases 1 and
2 during the first two to four years after Watana comes on-line, but
lowers power costs during the 1996-2011 period. This reduction in the
cost of power is significant in most cases.

For the Fairbanks-Tanana Valley load center construction of the inter
connection (case 2) again generally reduces the cost of power compared
to without an interconnection (case 1). The inclusion of the Susitna
project (case 3) generally raises the cost of power above case 2 for
about two years after Watana comes on-line, but, as with the
Anchorage-Cook Inlet area, results in lower power costs during the
1996-2011 period.

Combined Combined Combined
Anch. Fbks. System Anch. Fbks. System Anch. Fbks. System

High 6.2 8.8 6.6 1/ 6.1 8.0 6.4 5.8 6.2 5.8
Mid 6.6 8.9 6.9 1/ 6.2 8.4 6.6 5.5 6.7 5.7
Low 7.1 9.2 7.5 I/ 6.2 8.8 6.7 6.1 7.8 6.4

Comparison of Power Costs by Year 2000
Percent Change in Cost of Power Below Case 1 - 0% Inflation

Case 2 Case 3
Combined Combined

Anch. Fbks. System Anch. Fbks. System

High -1.6 -10.0 -3.1 -6.7 -41.9 -13.8
Mid -6.5 -6.0 -4.5 -20.0 -32.8 -21.1
Low -14.5 -4.5 -11.9 -16.4 -17.9 -17.2



Table 22
CCMBINED 1INC1l0RAGE-CCOK INI..ET AND FAIRBA.~-TANA.l\lA VAJ:..LEi.' ANNUAL PCWER SYSTEM COSTS - 0% INFlATICN

U~per Susitna Project Power Market Analysis ($ Million)

CASE I CASE II CASE III

YE.l\.R Wii MEDIUM 'HIGH If::J/1 MEDIUM HIGH Wi[ MEDIUM HIGH

1978-79 68.4 68.3 68.3 68.4 68.3 68.3 68.4 68.3 68.3
1979-80 80.3 80.2 80.2 80.3 80.2 80.2 80.3 80.2 80.2
1980-31 89.1 89.0 89.0 89.1 89.0 89.0 89.1 89.0 89.0
1981-82 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9
1982-83 108.4 146.0 203.5 108.4 146.0 203.5 108~4 146.0 203.5
1983-84 107.1 147.4 245.3 107.1 147.4 245.3 107.1 147.4 245.3
1984-85 109.3 152.1 321.6 109.3 152.1 321.6 109.3 152.1 321.6
1965-86 120.7 252.5 383.2 120.7 252.5 383.2 120.7 252.5 383.2
1986-87 119.1 257.9 456.8 119.1 -It 257.9 434.0 119.1 -It 257.9 434.0
1987-88 173.4 296.7 464.7 173.4 296.7 502.1

.
173.4 296.7 502.1

1988-89 170.8 298.5 547.9 170.8 298.5 510.8 170.8 298.5 510.8
1939-90 236.8 362.6 575.3 236.8 338.7 -It 593.7 236.8 ' 338.7 -It 593.7
1990-91 243.5 371.0 587.7 243.5 382.8 603.1 243.5 382.8 603.1
1991-92 256.8 422.4 667.7 256.8 434.0 682.0 293.4 434.0 682.0 -It

1992-93 292.5 5'07.0 754.9 292.5 498.1 735.1 290.5 498.1 735.1
00

1993-94 297.3 512.6 766.1 297.3 503.3 832.8 330.9 503.3 832.8
I-' 1994-95 364.4 521.1 865.0 339.6 536.2 847.4 -It 487.9 1I 658.0 1I 990.7 iI

1995-96 404.8 591.3 863.6 382.7 629.8 951.3. 487.6 662.7 1,004.1
1996-97 464.4 701.4 1,060.8 441.0 714.7 1,068.2 4fJ6.0 667.0 1,097.1
1997-98 480.6 783.7 1,164.7 517.4 737.2 1,172.2 479.1 688.5 1,165.6
1998-99 511.1 819.7 1,232.6 525.1 832.8 1,254.6 485.8 + 721.4+ 1,210.4 +
1999-2000 592.9 888.2 1,389.3 527.2 841.7 1,333.7 506.6 722.9 1,222.4
2000-2001 586.2 886.7 1,450.2 600.2 899.8 1,423.1 495.9 719.9 1,253.7
2001-2002 588.7 894.8 1,471.2 602.7 907.9 1,503.9 494.8 725.9 1,355.3
2002-2003 584.1 955.3 1,544.0 598.1 931.3 1,576,7 487.2 827.2 1,426.4
2003-2004 587.5 998.7 1,661.5 601.6 999.4 .1,634.5 488.6 834.7 1,482.0
2004-2005 590.1 1,008.2 1,684.5 604.1 1,009.5 1,691.9 488.9 841.4 1,583.7
2005-2006 651.9 1,096.1 1,787.1 606.2 1,018.0 1,774.8 488.7 847.8 1,662.9
2006-2007 655.6 1,106.3. 1,872.1 632.6 1,028.2 1,859.8 490.2 915.6 1,686.0
2007-2008 659.2 1,117.0 1,935.1 636.2 1,118.2 1,965.2 491.7 923.9 1,769.6
2008-2009 662.4 1,127.6 2,021.4 639.9 1,128.9 1,991.8 493.3 932.4 1,853.8
2009-2010 666.6 1,139.7 2,108.5 643.6 1,140.0 2,078.9 494.9 941.3 1,913.4
2010-2011 670.4 1,209.5 2,136.6 647.5 1,151.1 2,163.1

I
496.6 1,010.0 2,018.6

Total 12,290.3 19,905.4 32,606.3 12,115.1 19,666.1 32,671.7 10,981:;1 17,682.0 31,076.3

Subtotal 1990-2010 10,811.0 17,658.3 29,074.6 10,796.4 17,442.9 29,144.1 . 9,502.1 15,458.8 27,548.7

Note: savings to total power system 1990-2010 for mid range case lof $17,658.3 million less case 3 $15,458.8 million is $2,199.5 million.

* Inte.l:'connection installed
# l'lata'1a on-line
+ Devil Ccmyon on-line
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- Table 23
ANCHORAGE-COOK INLET AREA

AVERAGE POWER COSTS - CENTS PER KILOWATT HOUR - 0% INFLATION

Upper Susitna Project Power Market Analysis

Case 1 Case 2 Case 3

Year High Medium Low High Hedium Low High l-1edium Low

78-79- 1.3 1.3 1.4 1.3 1.3 1.4 1.3 1.4
79-80 1.4 1.5 1.7 1.4 1.5 1.7 1.4 1.7

·80-81 1.3 1.6 1.8 1.3 1.6 1.8 1.3 1.8
81-82 1.2 1.6 1.9 1.2 1.6 1.9 1.2 1.9
82-83 3.2 2.9 2.2 3.2 2.9 2.2 3.2 2.2
83-84 3.6 2.8 2.1 3.6 2.8 2.1 3.6 2.1
84-85 4.0 2.8 2.2 4.0 2.8 2.2 4.0 2.2
85-86 4.6 4.3· 2.4 4.6 4.3 2.4 4.6 2.4
86-87 5.0 4.2 2.3 4.8 * 4.2 2.3 4.8 * 2.3
87-88 4.8 4.7 3:7 5.3 4.7 3.7 5.3 3.7
88-89 5.4 4.4 3.5 5.1 4.4 3.5 5.1 4.4 3.5
89-90 5.1 4.8 4.2 5.7 4.5 * 4.2 5.7 4.5 * 4.2
90-91 4.8 4.5 4.1 5.4 4.8 4.1 5.4 4.8 4.1
91-92 5.2 5.0 4.1 5.7 5.3 4.1 5.7 5.3 4.6 *
92-93 5.5 5.6 4.7 5.4 5.9 4.7 5.4 5.9 4.4
93-94 5.3 5.3 4.6 5.7 5.6 4.6 5.7 5.6 5.0
94-95 5.5 5.1 5.3 5.5 5.4 4.9 * 6.4# 6.9 # 7.3 ~

rr
95-96 5.8 5.6 5.7 5.6 5.8 5.4 6.0 6.5 6.8
96-97 5.9 6.2 6.5 5.8 6.4 5.8 6.2 6.1 6.5
97-98 6.0 6.5 .6.3 5.9 6.1 6.6 6.2 + 5.8 + 6.3+
98-99 6.1 6.3 6.1 6.0 6.5 6.4 6.1 5.8 6.1
99-2000 6.2 6.6 7.1 6.1 6.2 6.2 5.8 5.5 6.1
00-01 6.3 6.4 6.9 6.2 6.6 7.2 5.5 5.3 5.9
01-02 6.1 6.3 6.9 6.3 6.4 7.2 5.6 5.2 5.6
02-03 6.2 6.6 6.8 6.4 6.3 7.1 5.7 5.7 5.7
03-04 6.3 6.5 6.8 6.2 6.7 7.1 5.6 5.6 5.6
04-05 6.1 6.4 6.7 6.1 6.6 7.0 5.8 5.5 5.6
05-06 6.3 6.9 7.6 6.2 6.5 7.0 5.9 5.4 5.5
06-07 6.4 ·6.8 7.5 6.3 6.4 7.0 5.8 5.8 5.5
07-08 6.3 6.8 7.5 6.5 6.9 7.0 5.9 5.8 5.5
08-09 6.4 6.7 7.5 6.3 6.8 6.9 6.0 5.7 5.4
09-10 6.5 6.6 7.5 6.4 6.7 6.9 5.9 5.6 5.4
10-11 6.3 6.9 7.5 6.5 6.7 6.9 6.0 5.9 5.4

* Interconnection Installed
# Watana on-line
+ Deveil Canyon on-line
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Table 24
AVERAGE PCWER COSTS - 0% ThlFI..ATION (¢/KWH)

FAIRBANKS-TANANA \lALLEY AREA

Upper Susitna Project Power Market Analysis

case 1 Case 2 Case 3

Year High Medium II:Jw High Medium II:Jw High Medium II:Jw .

78-79 4.1 4.3 4.4 4.1 4.3 4.4 1.3 4.3 4.4
79-80 4.1 4.3 4.5 4.1 4.3 4.5 1.4 4.3 4.5
80-81 4.1 4.3 4.7 4.1 4.3 4.7 1.3 4.3 4.7
81-82 4.0 4.3 4.7 4.0 4.3 4.7 1.2 4.3 4.7
82-83 3.8 4.2 4.7 3.8 4.2 4.7 3.2 4.2 4.7
83-84 3.4 3.8 4.3 3.4 3.8 4.3 3.6 3.8 4.3
84-85 5.2 3.4 3.9 5.2 3.4 3.9 4.0 3.4 3.9
85-86 4.7 5.4 3.6 4.7 5.4 3.6 4.6 5.4 3.6
86-87 5.9 5.1 3.3 5.5 * 5.1 3.3 4.8 * 5.1 . 3.3
87-88 5.6 4.8 3.0 5.1 4.8 3.0 5.3 4.8 3.0
88-89 5.5 4.8 3.1 5.0 4.8 3.1 5.1 4.8 3.1
88-90 6.5 6.3 5.6 4.7 5.8 * 5.6 5.7 5.8 * 5.6
90-91 6.5 6.4 5.8 4.6 5.9 5.8 5.4 5.9 5.8
91-92 6.2 6.2 5.9 4.4 5.7 5.9 5.7 5.7 7.2
92-93 6.8 7.3 5.6 6.3 5.4 5.6 5.4 5.4 6.9
93-94 6.6 7.1 5.5 7.3 5.2 5.5 5.7 5.2 6.8
94-95 7.4 6.9 7.1 7.0 6.5 6.7 * 6.4 # 6.8 # 8.8 #
95-96 7.2 6.9 7.3 7.8 7.7 6.9 6.0 6.7 8.9
96-97 7.6 7.8 7.1 8.2 7.4 8.3 6.2 6.4 8.6
97-98 8.1 8.3 7.9 8.7 7.8 9.1 6.2 6.9 7.8
98-99 8.9 9.1 9.4 8.3 8.7 8.9 6.1 + 6.9 + 7.6 +
99-2000 8.8 8.9 9.2 8.0 8.4 . 8.8 5.8 6.7 7.8
00-01 8.3 8.7 9.3 7.7 8.3 8.8 5.5 6.6 7.8
01-02 8.0 8.6 9.3 7.5 8.2 8.8 5.6 6.5 7.7
02-03 7.7 8.4 9.1 7.2 9.0 8.7 5.7 7.3 7.6
03-04 8.5 9.8 9.1 8.0 8.9 8.7 5.6 7.2 7.6
04-05 8.2 9.7 9.1 8.7 8.8 8.7 5.8 7.1 7.5
05-06 8.0 9.5 9.0 8.4 8.6 8.6 5.9 7.0 7.4
06-07 7.8 9.4 9.0 8.2 8.6 10.1 5.8 6.9 7.4
07-08 8.5 9.3 9.1 8.1 8.5 10.1 5.9 6.8 7.4
08-09 8.4 9.2 9.0 7.9 8.4 10.1 6.0 6.8 7.4
09-10 8.2 9.1 9.1 7.7 8.3 10.2 5.9 6.7 7.4
10-11 8.0 9.1 9.1 7.6 8.2 10.2 6.0 6.6 7.4

* Interconnection Installed
# Watana on-line
+ Devil canyon on-line
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Table 24a
COMBINED ANCHORAGE-COOK INLET AND FAIRBANKS-TANANA VALLEY

AREA AVERAGE ANNUAL POWER COST 1/ (¢/KWH)

Upper Susitna Project Power Market Ana1y~is

Case 2 Case 3

YEAR HIGH MEDIUM . LOW HIGH MEDIilll LOW
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984'-85
1985-86
1986-87 4.90 * 4.90 *1987-88 5.31 5.31
1988-89 5.07 5.07
1989-90 5.56 4.79 * 5.56 4.79 *
1990-91 5.24 5.06 5.24 5.06
1991-92 5.52 5.39 5.52 5.39 5.14
1992-93 5.58 5.83 5.58 5.83 4.89
1993-94 5.94 5.57 5.94 if 5.57 if 5.35 if
1994-95 5.71 5.63 5.28 * 6.67 6.91 7.59
1995-96 5.92 6.19 5.69 6.25 6.52 7.25
1996-97 6.18 6.61 6.29 6.35 6.17 6.93
1997-98 6.34 6.44 7.08 6.30 6.01 6.56
1998-99 6.36 6.88 6.91 6.14 + 5.96 + 6.39 +
1999-2000 6.37 6.61 6.68 5.84 5.68 6.42
2000-2001 6.47 6.87 7.54 5.70 5.50 6.23
2001-2002 6.53 6.75 7.51 5.89 5.40 6.16

-2002-2003 6.55 6.75 7.39 5.93 5.99 6.02
2003-2004 6.51 7.06 7.37 5.90 5.90 5.98
2004-2005 6.47 6.96 7.33 6.05 5.80 5.93
2005-2006 6.52 6.85 7.30 6.11 5.71 5.88
2006-2007 6.58 6.76 7.55 5.97 6.02 5.85
2007-2008 6.71 7.18 7.53 6.04 5.94 5.82
2008-2009 6.57 7.09 7.51 6.ll 5.86 5.79
2009-2010 6.62 7.01 7.50 6.10 5.78 5.76
2010-20ll 6.67 6.92 7.48 6.23 6.07 5.74

1/ Case I not interconnected, therefore combined system rate does not
apply.

* Interconnection Installed
if Watana on-line
+ Devil Canyon on-line
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Part VIII. INVESTMENT COSTS

86

Transmission system costs are summarized in table 25.

for Devil
Reclamation
costly and

Investment costs are calculated by adding interest during construction
a t the annual rate of 7 1/2 percent to construction costs presented
previously.

Construction costs for power producing facilities were prepared by the
Corps of Engineers (Corps); those for the transmission facilites by
Alaska Power Administration (APA). APA prepared estimates of interest
during construction based on 7 1/2 percent.

Table 26 summarizes the investment costs required.

Transmission estimates are based on same plan presented in 1976 report,
with costs updated by indexing.

Current costs for transmission facilities are based on indexing
construction costs presented in the 1976 report (January 1975 prices) to
current levels (October 1978 prices) by applying a factor of 1.38 to
clearing and rights-of-way, 1.33 to all other transmission line
components (access roads, structures, etc.), and 1.28 to substations and
switchyards, resulting in an overall factor of about 1.32. The clearing
and rights-of-way factor is based on experience of the Alaska Department
of Transportation and on recent experience of the USBR and Bonneville
Power Administration (BPA). The 1975 prices are based on component
prices from BPA with an increase of 90 percent for labor and 10 percent
for material transportation from the ~acific Northwest to Alaska.
Examination indicated that these factors are also valid for this
analysis, but should be reevaluated if more detailed cost estimates are
made in future years.

The project schedule includes (1) first-stage construction of Watana dam
and powerplant and the total project transmission system, and (2)
second-stage Devil Canyon dam and powerplant. The transmission system
will be completed about three years before completion of Watana to
develop interconnection benefits by deferring of required steamplant
capacity (discussed in Part XIII, Load Resource Analysis).

Corps estimates include alternative design concepts
Canyon--thin-arch, as orginally proposed by Bureau of
(USBR), and the concrete gravity design, which is more
conservative.



Table 25
CONSTRUCTION COST SUMMARY

Upper Susitna Project Power Market Analysis

Item

Transmission Lines

Clearing
Right-of-Way
Access Roads
Line Structures

Subtotal - T.L.

SWitchyards and Substations

Fairbanks Substation
Talkeetna Substation
Anchorage Substation
Healy Switchyard
Watana Switchyard
Devil Canyon SWitchyard

Subtotal - S.S.

Total

Rounded

87

Construction Cost ($1,000 - 10/78)

System
No. 5

$ 3,350
5,000

19,110
242,190

$269,650

$ 11,710
10,100
15,890

4,770
6,360

19,660
$ 68,490

$338,140

$338,000

APA 10/78



Table 26
INVESTMENT COST SUMM.~ ($/MILLICN)

Upper Susitna Project Power Market Analysis

833.6 3,334.8

APA 10/'

338.0
D2.5
470.5

Total

2,092.0
772.3

2,864.3

665.0
168.6
833.6

Devil
Canyon

(2nd)

338.0
D2.5
470.5

Watana
. (1st)

2,501.2

1,427.0
603.7

2,030.7
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Construction
Interest during Construction

Investment

Construction
Interest during Construction

Investment

Power PrcXluction Facilities

Power Transmission Facilities

Total Investme.Tlt - Susitna

Stage
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PART IX. OPERATION, MAINTENANCE, AND REPLACEMENT PLAN Ai\lD COSTS

Operation and Maintenance

T~is updates information furnished in the 1976 report. Operation,
maintenance, and replacement costs were indexed for this report.

Plan Description

This plan assumes Federal operation of the facilities.

.
The plan assumes the headquarters and main operations center for the
Susitna project will be near Talkeetna or at some other equally
accessible point. Equipment at the center will remotely control the
operation of the generation and transmission system and operation of
Devil Canyon and Watana dams and reservoirs. Electrician/operators and
mechanic/operators will be located at the powerp1ants to provide routine
maintenance and manual operation when required.

Specialized personnel, such as electronic technicians and meter and
relay repairmen, will service both powerplants and the substations and
switchyards from the project headquarters. Project administration,
including supervision of power production, water scheduling, and
transmission facilities, will also be from the proj ect headquarters •.

Major turbine and generator inspection and maintenance will be done by
electricians, mechanics, engineers, and other experienced personnel from
AfA. Manufacturers' representatives and other specialized expertise
will be consulted.

Alaska Power Administration's (APA) headquarters office in Juneau will
handle power marketing, accounting, personnel management, and general
administrative services.

Transmission line maintenance will be performed by two line crews, with
assistance from the existing Eklutna Proje'ct line crew. Transmission
ltne maintena:nce warehous~s and parts storage yards will be at Devil
Canyon or Watana, approximately mid-way between Devil Canyon and
Fairbanks, and at the project headquarters. Line crew personnel will be
stationed along the lines at designated maintenance stations and at the
major substations to provide routine line patrol and maintenance tasks.
Crews from throughout the project will be assembled for major work.

Visitor facilities with provisions for self-guided powerplant tours will
need assistance from operation personnel.

Project-related recreation facilities will require cooperation between
Federal, State, and local interests, and are assumed to be maintained by
a State or local entity.
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Proj'ect operation, maintenance, and administration could be combined
with the existing Eklutna Project. Eklutna could be supervisory
controlled from the Susitna project operations center with
electrician/operators and mechanic/operators stationed at Eklutna. It
is estimated that approximately $100,000/year could be saved by joint
operation.

Marketing and Administration

Marketing and administration include three main functions:

1. Administration

Personnel management
Property management
Budgeting .
Marketing policy
Rate and repayment studies

2. Accounting

Customer billing
Collecting
Accounts payable
Financial records
Payroll

3. Marketing

Rate schedules
Power sales contracts
Operating agreements
System reliability and coordination

Part of this work would be carried out by the project, with overall
administration and support services provided by the APA headquarters
staff. •

Annual Costs

The estimated annual costs for operation, maintenance, marketing, and
administration are based on itemized estimates of personnel, equipment,
supplies, and services needed to do the work, with a provision for
contingencies.

The estimate assumes Federal classified personnel providing management
and administrative functions and wage grade personnel performing
technical operation and maintenance activities. Classified salaries are
based on a mid-grade rate. Wage grade rates are based on those in
effect in the Anchorage area and include basic hourly rates, benefits,
and overtime.
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Table 29 presents calculations of the annual replacement fund.

Replacements

Costs by major category and number of personnel are summarized in table
28.

Total
OM&R

$1,000

$2,620
700

$3,320

$260
170

$430

Annual
Rep lacement

$1,000

91

$2,360
530

$2,890

Annual Operation
and Maintenance

$1,000

Price base - October 1978.

Watana
Devil Canyon
Total

The following tabulation summarizes the operation, maintenance, and
replacement costs:

Itemized costs for operation, maintenance, marketing, and administration
are presented in table 27.

The replacement cost is based on factors developed from USBR experience.
The factors apply to the total powerplant, substation, switchyard,
transmission tower, fixtures, and conductors. Replaceables include
generator windings, communication equipment, a small ,percent of the
transmission towers, and items in the substation and switchyards. Items
covered by routine annual maintenance costs include vehicles, small
buildings, camp utilities, and materials and supplies. Major features,
such as dams and powerp lant structures, are considered to have service
lives longer than the 50-year repayment period. Their costs are not
covered by the replacement funds. Right-of-way and clearing costs are
not included. The 7~ percent interest rate used for project repayment
was used to establish the replacement sinking fund.

Costs of supplies, equipment, and ,personnel requirements are based on
Bureau of Reclamation (USBR) guidelines and the experience of the
Eklutna and Snettisham Projects. The Eklutna Project is fully staffed,
il1cluding a line crew, which has been in operation since 1955. The
Snettisham Project is isolated; it is separated from the Juneau load
center by 45 miles of rugged terrain and water. A maintenance crew
resides and performs routine maintenance at the powerp lant; proj ect
operations are remotely controlled from Juneau. The Susitna project
would have some characteristics of both projects.

The annual replacement cost provision establishes a sinking fund to
finance replacement of major items which have an expected service life
of less than the 50-year project repayment period. The objective is to
cover costs and ensure financing for a timely replacement of major cost
items to keep the project operating efficiently throughout its life.



Table 27
ANNUAL QPERATION & MAINTENANCE COST ESTIMATE

Upper Susitna Project Power Market Analysis

October 1978 Prices
Dam and Powerplant, Total Transmission System

Grade Annual
Personnel Number or Rate Cost

Supervisory & Classified
Project Manager 1 GS-14 $ 35,000
Assistant Project Manager 1 GS-13 29,500
Electrical Engineer 1 GS-12 24,800
Mechanical Engineer 1 GS-12 24,800
Supply & Property Clerk 1 GS-9 17,100
Administrative Assistant 1 GS-7 14,000
Clerk-Steno 1 GS-5 11 ,300

Subtotal Supervisory 7 $. 156,500
& Classified

Wage Grade

Electrician 2 17.00/hr. $ 70,720
Mechanic 2 l7.00/hr. 70,720
Heavy Duty Equip. Operator 1 17.00/hr. 35,360
Laborer 2 13.00/hr. 54,080
Meter Relay Mechanic 1 17. OO/hr. 35,360
Electronic Technician 1 l7.00/hr. 35,360
Powerplant Operator 6 17.00/hr. 212,160
Ass't. Powerplant Operator 4 15.00/hr. 124,800

Subtotal Wage Grade 19 $ 638,560

Line Crew

Foreman 2 19.00/hr. $ 79,040
Lineman 4 17.00/hr. 141,440
Equipment Operator 2 17.00/hr. 70,720
Groundman 4 17.00/hr. 141,440

Subtotal Line Crew 12 $ 432,640

Allowances
C.O.L.A.-Sup. & Class x 25% 39,130
Shift Differential 22,430
Sunday Pay 12,030
Overtime 32,000
Government Contributions 96,410
Longevity N. A.

Subtotal-Allowances $ 202,000

TOTAL PERSONNEL COST 38 $1,429,700
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Initial Service
No. Cost Life

Tractor with Dozer 1 $150,000 10 $ 15,000
Loader 1 75,000 10 7,500
Maintainer 1 75,000 10 7,500
Pickup 10 80,000 7 11,400
Sedan 1 5,000 7 700
Tractor & Lowboy 1 75,000 10 7,500
Dumptruck 1 25,000 10 2,500
Flatbed 2 20,000 7 2,900
Firetruck 1 25,000 10 2,500
Sno trac 2 16,000 7 2,300
Backhoe 1 35,000 10 3,500
Crane, 50 ton 1 200,000 20 10,000
Hydraulic Crane, 20 ton" 1 100,000 20 5,000
Line truck 4 200,000 10 20,000
Subtotal - Equipment $ 98,300

APA Headquarters Marketing and Administration 165,000
Subtotal 1,966,000

Contingencies (20% +) 394,000
TOTAL WATANA & TRANSMISSION $2,360,000

Table 27 (cont.)
ANNUAL OPERATION & MAINTENANCE COST ESTIMATE

Miscellaneous

Telephone
Official travel
Vacation travel
Supplies, Services & Maintenance--Powerplant
Supplies & Services--Vehicles & Equipment
Employee training
Line spray
Government camp maintenance
Subtotal - Miscellaneous

Equipment Operation, Maintenance, and Replacement
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Annual
Cost

$ 10,000
19,000
19,000

125,000
50,000

6,000
25,000
19,000

$ 273,000



Personnel

Devil Canyon Dam and Powerplant

Table 27 (cont.)
&~UAL OPERATION & MAINTENANCE COST EST~~TE

2,300
1,100

3,400

86,000

35,000

444,000

$ 62,400
70,720
70,720
31,200

$ 235,040

12,000
21,160

6,500
$ 39,660

$ 274,700

$ 3,800
1,200

112,500
13,400

$ 130,900

$

$

$

$ 530,000
2,360,000

$2,890,000

7
7

Service/
Life

Devil Canyon.
2@15.00/hr.
2@17.00/hr.
1@17.00/hr.
1@15.00/hr.

Initial
Cost

2 @ 16,000
1 @ 10,000

Pick up
Snow tractor

Increase base staff for
Assistant operators
Electricians
Mechanics
Maintenance

Subtotal

Subtotal - Equipment
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APA Headquarters Marketing and Administration

Equipment

Miscellaneous
Vacation travel
Employee training
Supplies, Services & Materials
Supplies and Services
Subtotal - Miscellaneous

Overtime
Government Contributions
Foreman Pay

Subtotal

Subtotal - Personnel

Watana and Devil Canyon, supervisory controlled from a remote
operation-dispatch center.

Subtotal Devil Canyon Additions

Contingencies (20% ~
TOTAL DEVIL CANYON O&M ADDITION
TOTAL WATANA AND TRJu~SMISSION

TOTAL SUSITNA PROJECT



Table 28
OPERATJON AND MAINTENANCE COST SUMMARY

Upper Susitna Project Power Market Analysis

Watana & Trans
mission System
Number Dollars

Personnel:

Devil Canyon

Number Dollars

Total Devil Canyon,
Watana & Transmission
Number Dollars

'0
L11

Salaries/Wages, Allowances
Classified Personnel 7
Wage Board Personnel 31

Miscellaneous:

Telephone, Travel, Supplies,
Services, Training, Line
Spray, Camp Maintenance

Equipment:

Annual cost Replacement

Marketing and Administration

APA Headquarters

Subtotal

Contingencies (20%.:!:-)
TOTAL

$1,429,700

273,000

98,300

165,000

$1,966,000

394,000
$2,360,000

$274,700
o
7

130,900

3,400

35,000

$444,000

86,000
$530,000

$1,704,400
7

38

403,900

101,700

200,000

$2,410,000

480,000
$2,890,000



Table 29
REPLACEMENT COSTS

Upper Susitna Project Power Market Analysis

Watana and Transmission
System Devil Canyon Total

Annual Annual Annual Annual
Rep lace- Rep lace- Rep lace- Replace-

ment Construction ment Construction ment Construction ment
Feature Factor Cost Cost Cost Cost Cost Cost

Powerplant 0.0010 $197,370,000 $197,370 $120,860,000 $120,860 $318,230,000 $318,230

Transmission towers,
fixtures, & conductors 0.0001 251,324,000 25,130 -- -- 251,324,000 25,130

1.0
(J'\

Substations and
switchyards 0.0033 11,000,000 36.300 14,760,000 48,710 25,760,000 85,010

Total $258,000 $169,570 $/~ 28,370
Rounded $260,000 $170,000 $430,000

Replacement factors are based on 7 1/2 percent interest rate.

Construction cost based on the portion of the feature"subject to replacement.



PART X. FINANCIAL ANALYSIS

This part estimates the market for project pmver and evaluates power
rates needed to repay the investment in power facilities. Power market
size is in more detail in this study than in the 1976 report. Likewise,
costs are slightly more detailed.

The Upper Susitna Project is primarily for hydroelectric power
generation and transmission •. Minor portions of project costs (less than
1 percent) would be allocated to other purposes, such as recreation and
flood control. Project financial viability is the essential element in
demonstrating feasibility of the power development. The repayment rate
is influenced principally by size of the market, amount of investment,
and applicable interest rates. Operation, maintenance, and replacement
costs are a minor part of total annual costs; they influence these rates
insignificantly. If rates needed to repay the hydro project are
attractive in comparison to other available alternatives, the project is
economically justifiable.

The 1976 report compared the costs of five dam and reservoir plans for
developing the Susitna River hydroelectric potential and found all costs
were within a 15 percent range. Therefore, the scoping analysis was not
repeated for this study.

In addition to analyzing the basic Susitna project plan, 'variations were
also analyzed for sensitivity. These included interconnection with
additional service areas, different timing. for interconnection between
Anchorage and Fairbanks, use of the more expensive Devil Canyon gravity
dam instead of the arch dam, low load growth, and the effect of
inflation. In addition, the load/resource and system cost analyses
examine impact of the Susitna Project on overall system costs.

Market for Project Power

Upper Susitna will operate as part of a hydro/thermal power system.

The 1976 report assumed the market for Susitna firm energy as 75 percent
of the mid-range utility requirements. Average rates for firm energy
were estimated on t~at basis.

For this analysis, the market for firm energy was assumed to be
approximated by load growth after Susitna power becomes available, plus
market made available through retirement of older plants.

The balance of the Susitna energy is assumed marketable as secondary
energy for fuel replacement, as long as all energy fits under the load
curve. A value is assigned for marketable secondary energy based on
estimated future coal costs. The actual value is probably significantly
higher.
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The value of fuel replacement energy is the same as that used in the
load resource analysis, which is $1.00 to $1.50/mil1:Lon Btu by 1935.
This is based on the concept that large, efficient coal tines will be
developed in the Beluga area by then. The price is escalated at 2
percent per year above the zero inflat-ion rate from 1985 to 1994,
resulting in a cost of $1.20 and $1.80/million Btu'~.

Table 30 summarizes the estimated market for Susitna energy using these
criteria.

Cost of Project

Table 31 summarizes the construction cost, interest during construction,
operation, maintenance, and replacement costs -for Devil Canyon and
Watana phases. Construction costs were furnished by the Corps for an
October 1978 price level. Interest during construction was calculated
from Corps construction cash flow estimates with interest accumulated
until the project becomes operational. OM&R costs were updated from APA
earlier estimates.

Costs have increased from the 1976 report for several reasons. Table 32
presents a summary comparison of the cost factors. Interest rates have
increased from 6 5/8 to 7 1/2 percent. Design and cost changes were
made by the Corps as a result of foundation drilling. Costs were
updated for the Devil Canyon dam and the transmission line by indexing
procedures. The major change in operation, maintenance, and replacement
costs was due to inflation in personnel wages and provisions for con
tingencies such as unlisted items and state of the art. Watana I s
construction period was extended from 6 years to 10 years, increasing
its construction period from 10 years to 14 years. The revised project
investment cost is 89 percent higher than in the 1976 report.
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Upper Susitna River Project Power Market Analysis

l/ Percent of total area requirements

1,385
(13) 1/

4,686 
(35)1/

6,767 -
(45)l/

2,401
2,043
1,197

555
2,872
2,543
2,101
1,732
1,115

804
235

20
o

Annual Energy
Million KIm

Fuel Replacement
Sales GWH

Estimated Market for
New Hydroelectric Power

MEDIUM ESTTI1ATE

13,288

15,083

10,323

Annual Energy
Million KWH

633
1,385
2,231
2,873
3,531
4,244
4,686
5,055
5,630
5,983
6,352
6,767
6,787

Firm Energy
Sales GWH

Estimated Anchorage
and Fairbanks Energy

COMPARISON WITH TOTAL AREA POWER-REQUIREMENTS

TABLE 30
MARKET FOR UPPER SUSITNA POWER

ANCHORAGE AND FAIRBANKS AREAS

2005

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2000

1995

Year

Year

Data Source: APA Load/Resources Analysis
Medium Load Growth Estimates,
Energy Losses are included.



Price level is October 1978. Interest rate for repayment purposes in FY
1979 is 7-1/2%.

Upper Susitna Project Power Market Analysis

Table 31
INVESTMENT AND OM&R COST SUMMARY

2,890
430

3,320

2,864,300

470,500
3,334,800

Total System

1998

665,000 1./
168,600
833,600

Devil CanyonWatana

1994

338,000
132,500
470,500

1,427,000
603,700

2,030,700

Costs - $1,000

Annual Operation and Maintenance
Annual Replacement
Annual OM&R

100

Construction Costs
Interest During Construction
Investment Cost

1/ Costs are for arch dam plan at Devil Canyon.
2/ Transmission system assumed.online in 1991.

Completion Date

Unit

Construction Costs
Interest During Construction
Investment Cost

Transmission Facilities l/

Power Production Facilities

Total System Investment Cost



Average Rate Determination

Table 33 summarizes the estimated average firm energy rate fer r:..::.:n
energy needed to repay project facilities inv.estment for mid-range load
growth ·conditions. The method used is similar to that used in the 1976
report. Present Federal criteria for power producing facilities require
repayment ·of project costs, with interest, within 50 years after the
unit becomes revenue producing. The applicable interest rate for Fiscal
Year 1979 is 7 1/2 percent. . Revenues were credited to the project from
sale of secondary energy at a fuel replacement rate of 1.2¢/kwh during
early years of project operation. The average required rate for
repayment over 50 years after the last unit is installed is 4.7¢/kwh.
Total repayment period will be 54 years \rith Devil Canyon coming on-line
four years after Watana.

Alternatives to the basic project plan were analyzed to determine
effects on average power rates:

1. Devil Canyon gravity dam in lieu of the thin-arch dam:

Investment cost increased $204.9 million.

Average rate for firm energy increased to a total of 4.9¢/kwh.

2. Transmission investment deferred until Watana phase comes on-line
(1994):

Watana phase investment reduced $76 million.

Average rate reduced O.l¢/k\m to a total of 4.6¢/kwh.

3. Mid load growth case, 5 percent inflation:

Investment cost increased $3.598 billion.

Revenue needs increased $243 million annually.

Firm energy is the same for all mid growth cases.

Average rate for firm energy increased 4.7¢/kwh to 9.7¢/kwh.

4. Low load growth case:

Revenue needs same as for mid range growth case.

Firm energy sales decreased; fuel replacement sales increased.

Average firm energy rate increased 1.7¢/kwh.

All Corps plans are based on completing Watana first, fQllowed by Devil
Canyon four years later. This is appropriate for mid range and high
range growth conditions, but if low range conditions remain, it may mean
the Devil Canyon unit could be deferred a few years.
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Power Marketing Considerations

The average rate is useful for comparing the proposal with the
alternatives. Actual marketing contracts will likely include separate
provisions for demand and energy charges, wheeling charges, reserve
agreements, and other factors.

There are some built-in inequities for any method of pricing. What
amounts to a postage stamp -rate is used by most utilities and large
Federal systems. That is, power rates are the same for all delivery
points on the system. Actual costs vary with the distance, size, and
characteristics of load--it is more. costly to serve a small load several
miles from the power source than to serve a large load nearby. Policies
vary from system to system as to "hookup" costs born by the customers.
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Note: Total energy during period of analysis is the same in both reports.
Difference is due to variation in load build-up.

Table 32
COST SUMMARY COMPARISON

WITH 1976 INTERIM FEASIBILITY REPORT

-6

.
+123

+ 97
+110

+ 38

+110

+111

+265
+195
+422
+265

+104
+ 70
+ 67
+ 89

+ 67
+ 60

o
+ 40

+72
+ 54
+ 32
+ 60

+ 13

Percent

Difference

J...mount

+ 4 yrs.
+ 3

o
+ 4 yrs

+438.3
+111.4
+107.1

656.8

+ 7/8%

-295

2.58

+ 5.57
121.16

+ 0.87

+126.73

+125.86

+ 595.0
+ 233.0
+ 82.0
+ 910.0

+1,033.3
+ 344.4
+ 189.1
+1,566.8

4.69

3.14

4,923

11. 34
231. 00

242.34

239.20

7-1/2%

603.7
168.6
132.5
904.8

10 yrs.
8
3

14 yrs.

2,030.7
833.6
470.5

3,334.8

1,427.0
665.0
338.0

2,430.0

1978
Marketability

Analysis
Update

6-5/8%

165.4
57.2
25.4

248.0

6 yrs.
5
3

10 yrs.

2.27

2.11

5,218

113.34
$

115.61

5.77
109.84

997.4
489.2
281.4

1,768.0

832.0
432.0
256.0

1,520.0

1976
Interim

Feasibility
Report

Total Annual Equiv. Cost

Upper Susitna Project Power Market Analysis

Annual Equivalent OM&R

Annual Cost for Repayment
of Investment

Total Annual Equiv. Energy
Cost - ¢/IGffi

Construction Cost
Watana
Devil Canyon
Transmission System

Total

Construction Period
Watana
Devil Canyon
Transmission System

Total

Investment Cost
Watana
Devil Canyon
Transmission System

Total

Interest During Construction
Watana
Devil Canyon
Transmission System

Total

Interest Rate for Repayment

(Less Secondary Energy Sales /
- (Fuel Replacement Sales)~

Total Net Annual Equiv. Cost

Annual Equiv. Energy GWHl/

1/ Median load growth

Item
(Costs $ Million)



Table 33
AVERAGE RATE DETERMINATION

(WATANA AND DEVIL CANYON)
Upper Susitna Project Power Market Analysis

Project Costs
$1,000

1994 PW Costs
$1,000

Project Energy Sales
Million KWH

Revenue
Producing Firm Fuel Replacement 1994 PW Fuel Replace-

Year Investment OM&R Investment OM&R Energy Energy Sales Firm Energy ment Sales
(1994-2005)

1994 2,501,200 2,620 2,501,200 2,437 633 2,401 589 2,233
1995 2,620 2,267 1,385 2,OL13 1,198 1,768
1996 2,620 2,109 2,231 1,197 1, 796 964
1997 2,620 1,962 2,873 555 2,151 416

(1998-2047)
1998 833,600 3,320 624,200 32,256 3,531 2,872 2,459 2,000
1999 3,320 [1,244 2.543 2.750 1,648
2000 3,31W [1,686 2,101 2,824 1,266
2001 3,320 5,055 1,732 2,834 971
2002 3,320 5,630 1,115 2,937 582
2003 3,320 5,983 804 2,903 390
2004 3,320 6,352 235 2,867 106
2005 3,320 6,767 20 2,841 8
2006-20L.7 6,787 000 36,171
Totals 3, 33LI, 800 3,125,400 [11,031 64,320 12,352

Annual Equivalents 239,200 3,141 4,923 845

(3) Equivalent Annual Firm Energy Sales
(4) Average Rate For Repa~nent ($231,000,000/

4,923,000,000 KWH)

Average Rate Computation:
(1) Annual Costs:

(2) Revenue From Fuel Replacement Energy
at 12 mills per kilowatt hour

Capital
OM&R
Total

$239,200,000
3,140,000

$242,340,000

-11 ,340 2000
$231,000,000

4,923,000,000 KWIl

46.9 mills/KWH



Actual rates for the Susitna system could reflect several items of costs
and revenues not identified in the project studies. For example, during
its life, proj ect facilities would likely be used to wheel power from
other sources. Wheeling revenues will lower overall project power rates
somewhat. Conversely, wheeling costs for proj ect power delivered over
non-Federal transmission lines will be added to project rate schedules.
This is now done under A:PA marketing contracts for the Snettisham
Project; there are similar situations in other Federal power systems.

Market Aspects of Other Transmission Alternatives

It is reasonable to expect modifications of the project transmission
system as requirements (or needs) change. The main 34s-kv and 230-kv
lines could be upgraded substantially by adding compensation and
transformer capacity. Substations could be added as future loads
increase to a case-by-case determination of economics. Similarly,
extensions of the project transmission lines to serve other areas would
be considered on the basis of needs, economics, and available
alternatives.

Anchorage-Cook Inlet Area

The costs in the proposed plan are premised on delivery points to
substations near Talkeetna and Anchorage. Rough estimates indicate
similar costs for a plan with delivery points at Talkeetna, Anchorage,
and the existing APA Palmer substation. Basically the proposed plan
includes costs to provide for delivery points on the existing CEA and
A:PA systems north of Knik Arm, but does not include costs of delivering
power across or around the Arm.

With or without the Susitna project, additional transmission capability
is needed on the approaches to Anchorage. CEA plans for a Knik Arm
system considers 230-kv transmission an important step in developing
this capability, but more capacity will be needed by the mid-1980 IS.

Essentially the same problems will exist with alternative'power sources,
such as the Beluga coals. .

Following proj ect authorization, detailed studies will be needed to
consider alternatives for providing power across Knik Arm. Costs would
be worked into rate structures through wheeling charges on non-Federal
lines or annual costs on project lines, if needed.

The transmission plan to deliver project power in Anchorage will need to
be worked out in the detailed post authorization studies. It will
involve added costs, either wheeling charges for project power over
non-Federal lines, or constructing project transmission lines around or
under Knik Arm. These costs could be about the same for alternative
power sources such as the Beluga coals.

It is essential that scheduling of project facilities be closely tied to
the marketing function.
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the 4.7¢/kwh rate for the Susitna project is
than the estimated cost of power from .coal-fired

at 5.2 to 6.4¢/kwh at October 1978 costs. Considering
capital costs of both the steamplant and hydro powerplant

until construction is complete. For the completed projects,
inflation affects only the hydro project operation and maintenance cost,
a small part of the energy cost; For the steamplant, inflation
continues to increase the fuel cost as well as the much larger operation
and maintenance cost.

The difference of the effect of inflation is shown on figure 19.
Capital and O&M costs are assumed to inflate at 5 percent per year for
both. Fuel costs are assumed to inflate 2 percent per year higher than
a base price of $1.00 or $1.50 per million Btu in 1985. The conclusions
are that Susitna is considerably less susceptible to inflation than
steamplants.



COMPARISON OF SUSITNA Figure 19
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PART XI. GLENNALLEN AND VALDEZ
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Introduction

Sus i tna proj ect is to supp ly
largest power market areas,

Valley.

Introduction

justification for the Upper
energy to the State's two

Inlet and Fairbanks-Tanana

Existing Power System

Valdez is the proposed site of a maj or refinery and petrochemical
complex to process the State's royalty share of Prudhoe Bay oil. Plans
are not yet finalized, but construction could begin as early as 1980.
This would'have major impacts in terms of both construction employment
and a long term increase in employment and population for Valdez, The
operations phase of the refinery involves 1,000 new jobs according to
recent reports, Glennallen I s population and economy are expected to
continue to grow.

Very preliminary studies summarized in the following section indicate a
good chance that the Palmer-Glennallen intertie is feasible.

Similar to Fairbanks, both Glennallen and Valdez have been heavily
impacted by trans-Alaska oil pipeline construction and operation. The
pipeline terminus storage and shipping facilities are at Valdez. The
pipeline was completed and went into operation in 1977. The
Glennallen-Valdez area 1977 population was approximately 9,905, 39
percent higher than in 1974. However, the 1976 population (13,000)
decreased 31 percent in 1977.

Power Market Area

The Copper Valley Electric Association (CVEA) serves both Glennallen and
Valdez. CVEA' s radial distribution lines extend from Glennallen, 30
miles north on the Copper River, 55 miles south on the Copper River to
Lower Tonsina, and 70 miles west on the Glenn Highway. Figure 2
outlines the area.

CVEA is now moving into initial construction phases of its Solomon Gulch
hydroelectric plant near Valdez, and is in final design stages for a
l38-kv transmission line extending 104 miles to interconnect Valdez and
Glennallen. CVEA could be interconnected with the major ui tlities in
the Anchorage-Cook Inlet area by adding a transmission line between
Palmer and Glennallen. The transmission distance is 136 miles; minimum
transmission voltage would likely be 139 kv. Depending on future
demand, a higher voltage such as 230 kv may be justified.

The Glennallen-Valdez area is recognized as a possible additional market
area. The two communities are the principal load centers for the Copper
Valley Electric Association (CVEA). At present, both are supplied from
oil-fired generators.



CVEA plans to construct 104 miles of l38-kv long transmission line
between Valdez and Glennallen. This is related to the Solomon Gulch
12-MW hydro development now beginning construction. At present, the
utility loads are served totally by diesel generation of 17.7 WJ: 10.1
Wfl at Valdez and 7.6 MW at Glennallen. Two small utilities serving
limited areas on the highways north of Glennallen are included in
historical data. Their installed diesel capacity totals 1/3 MW.

The Alyeska oil terminal facility at Valdez has 37.5 MW in oil-fired
steam-turbine capacity. This is a total energy facility that satisfies
the terminal's electrical and steam requirements.

Power Requirements

This section summarizes historic energy use and related data,
information from a 1976 load forecast prepared for CVEA, and some
general observations on likely magnitude bf future power requirements.

Historic Data

Energy use and peak demand data were obtained from three power
generating sources in the Valdez-Glennallen area: CVEA, the utility
serving over 95 percent of the area; Chistochina Trading Post; and
Paxson Lodge, Incorporated. The utility data yielded information on
energy use, peak demand, and customer sector breakdowns.

Population and employment data were derived from statistics prOVided by
the State of Alaska Department of Labor. This information illustrates
demographic characteristics or the study area.

The 1970-77 Valdez-Glennallen area is summarized on table 34. Net
generation by utility from 1960-77 is on table 35.

Analysis

The energy use, population, and employment data reflect events tied ~o

construction and operation of the Alyeska oil pipeline. The large jumps
in population and employment during the construction years cannot be
directly tied to utility power requirements since most of the workers
were housed in construction camps that supplied their own power.

The 1977 use data show total utility requirements at more than four
times the 1970 level. Total number of customers tripled during the
period.

Per customer residential use increased from 3,846 to 6,423 kwh per year
over the 7-year period.

This historic data provides no clear insight to probable future levels
of power use--any trends that would be useful in forecasting are hidden
by the construction impacts.
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Forecast

Table 36 summarizes future power demand estimates from CVEA's 1976 power
requirements study. The study included estimates of demands through
1991; APA made a rough extension to the year 2000, assuming a 6 percent
rate of increase.

The average energy capability of the Solomon Gulch project is estimated
at 55 million kwh/year. The forecasts indicate that the Solomon Gulch
power would be fully utilized as soon as it comes on-line. By the time
Upper Susitna power would be available, CVEA total demands would exceed
Solomon Gulch capability by around 100 million kwh/year.

The CVEA study predated the plans for the oil refinery at Valdez, pence
there is substantial likelihood that the actual requirements will exceed
the "forecast amounts.

Transmission Plan And Cost

Incremental service to the Glennallen-Valdez market areas would require
constructing transmission facilities from Palmer to Glennallen to
connect to the CVEA system serving the market area. Susitna project
generation and transmission to the Anchorage-Cook Inlet area would be
sufficient to accomodate the incremental service.

The Palmer-Glennallen transmission system would have 136 miles of single
circuit 138-kv line,' with a substation at Palmer and a switchyard at
Glennallen. The Palmer substation would have a 230/138-kv transformer,
a 230-kv breaker, and a 138-kv circuit breaker. The Glennallen switch
yard would include two 138-kv circuit breakers, and would connect with
the planned CVEA 138-kv line extending to Valdez. Peak capacity of the
138-kv Palmer-Glennallen line would likely be from 50 to 80 ~n~. This is
an assumption for study purposes (stability, sizing, and power flow
studies were not made).

System costs are based on comparable elements of other project
transmission systems, indexed from the 1976 report (January 1975 prices)
to October 1978 prices (about 32 percent increase). The basic prices
are based on Bureau of Reclamation (USBR) and Bonneville Power
Administration (BPA) with adjustments for Alaska conditions (refer to
Part VIII). Advance planning would analyze evaluations of structural,
operation control, environment, and other elements affecting route
location, design, and operation of the system serving this area.

Investment costs are calculated by adding 7~ percent interest annually
during construction. The Palmer-Glennallen line would be constructed
during the same period as other facilities, and would be ready for
service when project power is available in 1994. Table 37 summarizes
construction and investment costs.
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Table 34
HISTORIC DATA

GLENNALLEN-VALDEZ AREA

Upper Susitna Project Power Market Analysis

Utility Energy Sales (GNH)

Res CI Total

1970 2.1 7.4 9.9
1971 2.6 7.8 10.8
1972 2 •.8 7.6 10.8
1973 2.9 8.3 11.6

,1974 3.7 10.4' 14.5
1975 7.7 16.0 24.4
1976 10.3 22.4 33.5
1977 10.9 31.0 42.9

Utility Customers

Res CI Total

1970 546 221 793
1971 G81 226 939
1972 655 237 926
1973 684 247 965
1974 911 317 1,268
1975 1,172 361 1,576
1976 1,677 404 2,128
1977 1,697 427 2,183

Peak Load (MW)

39.4

Industry

Industry

37
(38.6 installed
capacity)

2.4
2.5
2.6
2.7
4.0
7.3
8.6
9.3

11.9
12.8
13.0
13.8
16.8
28.2
40.7
48.7

utility

Utility

, Net Generation

APA 12/78

831
1,085

904
985

1,526
4,626
7,818
3,918

Employment (Avg. Annual)
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3,098
2,932
3,464
3,568
3,833
9,639

13,000
9,905

Population (Total)

Res residential
CI Commercial-industrial

1970
1971
1972
1973
1974
1975
1976
1977



Table 35
UTILITY NET GENERATION (GNH)

GLENNALLEN-VALDEZ AREA

Upper Susitna Project Power Market Analysis

CVEA CTP PLI Total Growth· %

1960 3.2 0.1 3.3
1961 3.4 0.1 3.5 6.1
1962 4.0 0.1 4.1 17 .1
1963 4.5 0.1 4.6 12.2
1964 4.2 0.1 4.3 -6.5
1965 6.5 0.2 . 6.7 55.8
1966 8.0 0.2 8.2 22.4

·1967 8.2 0.3 8~5 3.7
1968 8.6 0.4 9.0 5.9
1969 9.7 0.4 0.5 10.6 17 .8
1970 10.7 0.4 0.7 11.8 11.3
1971 11. 7 0.4 0.7 12.8 8.5
1972 ll.8 0.4 0.7 12.9 0.8
1973 12.6 0.4 0.7 13.7 6.2
1974 16.6 0.4 0.7 17.7 29.2
1975 26.9 0.4 0.7 28.0 58.2
1976 39.3 0.4 . 0.7 40.4 44.3
1977 47.4 0.4 0.7 48.5 20.1

CVEA - Copper Valley Electric Association
CTP - Chistochina Trading Post
PLI - Paxson Lodge, Inc.

APA 12/78
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Table 36
VALDEZ-GLENNALLEN AREA UTILITY FORECASTS

Upper Susitna Project Power Market Analysis

Energy (gwh) Peak Demand (HN)

CVEA 1/ CVEA 1:1
Year Glennallen Valdez Total Glennallen Valdez

1976 12.5 24.5 37.0 40.7 Y 3.1 6.0
1977 21.0 27.0 . 48.0 48.7 Y 4.2 5.9
1978 22.1 27.2 49.3 4.4 5.8
1979 24.0 27.6 51.6 4.6 5.8
1980 45.9 27.9 73.8 7.3 5.8
1981 48.5 30.5 79.0 7.7 6.3
1982 50.0 33.0 83.0 8.1 6.8
1983 52.2 35.5 87.7 8.5 7.4
1984 55.0 38.2 93.2 9.0 8.0
1985 57.6 41.4 99.0 9.5 8.6
1986 60.0 45.0 105.0 10.1 9.3
1987 63.1 48.5 1l1.6 10.6 10.1
1988 66.0 52.5 118.5 11.1 10.9
1989 69.1 56.8 125.9 11. 7 11.8
1990 72.3 61. 4 133.7 12.4 12.8
1991 75.0 66.4 141.4 13.0 13.8

1995 180
2000 240
2025 1,025

1:1 Copper Valley Electric Association Forecast from
1976 REA Power Requirements Study.

y Historical values
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annual OM&R cost is estimated at $131,000 per year. This is indicated

For purpose of this analysis we are assuming the incremental O&M costs

would be roughly equivalent to 1/3 of the annual cost of one transmission

$40,800$2,900$37,900

$ 3,880
920

$ 1,540
310

5,490
25,760

$33,100

$ 4,800

Construction Interest Investment
During

Construction

(Costs-$l,OOO 10/78)

Table 37
INVEST~ffiNT COST SU~~RY

GLENNALLEN-VALDEZ AREA TP~NSMISSION SYSTEM

Upper Susitna Project Power Market Analysis

Operation and Maintenance Costs

114

Transmission Line
(palmer-Glennallen)

Clearing
Right-of-Way
Access Roads
Line Structures

Subtotal

on Table 38.

Addition of the 136-mile Palmer-Glennallen transmission line would

involve comparatively minor increases in overall system operation,

Total

Switchyards & Substations
Palmer Substation
Glennallen Switchyard

Subtotal

line maintenance crew. Adding an allowance for replacements, the

maintenance, and replacement costs.



Upper Susitna Project Power Market Analysis

Table 38
OPERATION, MAINTENANCE, AND REPLACEMENT COST SUMMARY

GLENNALLEN-VALDEZ AREA TRANSMISSION SYSTEM

Annual Cost - $1,000
Full Crew 1/3 Crew

80

2.6

18.4

15.8

18

131

10 3.3

8 2.7

22 7.3
280 93.3

60 20

340 113.3

113

240

Subtotal - Replacement

Total OM&R

us

Rounded

Subto.tal - O&M

Rounded

Substations &Switchyards
0.0033 x $4,800,000

Replacement
Transmission towers, fixtures, conductors

0.0001 x $25,766,000

Equipment (Replacement)

Marketing and Administration
Subtotal

Miscellaneous
Telephone, travel, supplies, services
training, line spray, camp maintenance

Contingencies 20% +

Operation and Maintenance
Personnel

Salary & allowances for 6 Wage Grades
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Assessment of Feasibility

APA concludes that the Palmer-Glennallen intertie has a good chance for
feasibility, and that a more detailed examination is warranted.

$3,140,000
131,000

$3,271 ,000

Amortization
OM&R
Total Annual Cost

A minimum intertie between Palmer and Glennallen would involve
incremental investment costs on the order of $40.8 million. Incremental
annual costs are estimated as:

Full utilization of the intertie could involve transmission of 200 to
300· million kwh/year, in which case, average transmission cost would
drop from one-half to one-third the cost indicated above.

Based on the utility forecast for CVEA, it is possible that a market in
excess of 100 million kwh/year could be supplied over the
Palmer-Glennallen line. This would equate to transmission costs of
3.3¢/kwh.

Regardless of the source of power--coal, oil, hydro--generation cos ts
for CVEA will likely be higher than for the larger utility systems
serving the Anchorage-Cook Inlet area. In this context, transmission
costs on the order of 1.1 to 3.3¢/kwh between Palmer and Glennallen may
be justifiable.

The '100 million kwh/year would be equivalent to 22.8 MW at 50 percent
annual load factor. This is substantially less than half the estimated
capacity for a 138-kv Palmer-Glennallen line.



e. Municipal Light and Power Company, Anchorage, Alaska, March 1, 1979.

b. Battelle Pacific Northwest Laboratories, Richland, Washington,
February 27, 1979.

1. Letter dated January 3, 1979 to Col. G. R. Robertson, Alaska
District Corps of Engineers,-transmitting responses to OMB questions
falling in APA's area of responsibility.

1979.The Alaska State Clearinghouse, Juneau, Alaska, March
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d.

c. Corps of Engineers, Anchorage, Alaska, March 19, 1979.

APPENDIX

2. Previous Studies and Bibliography.

3. LOAD/RESOURCE.~ SYSTEM COST ANALYSIS FOR THE RAILBELT REGION
OF ALASKA: 1978-2010 -- Informal Report - by Battelle Pacific Northwest
Laboratories, Richland, Washington - January, 1979.

4. Comments.
a. Federal Energy Regulatory Commission, San Francisco, California,

March 6, 1979~



Donald L. Shira
Chief, Planning Division

Copies of these responses were sent via Goldstreak direct to Captain
Mohn December 28, 1978.

Attached are our responses to the Susitna Project o~m questions we
agreed to provide (re: our letters dated January 20, 24, 1978).

January 3, 1979

Sincerely,

Dear Colonel Robertson:

Colonel George R. Robertson
Alaska District Engineer
Corps of Engineers
P.O. Box 7002
Anchorage, AK 99510

Deoartment Of Energy•
Alaska Power Administration
P.O. Box 50 .
Juneau, Alaska 99802
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OMB question 5.1, and .2.

or'ill asked that the analysis of the "without" project condition be expanded
to clearly analyze:

1. Why, with natural gas projected to be in such short supply, the
Anchorage utilities have only contracted for 55 percent of proved
reserves or 25 percent of estimated ultimate reserves, and,

2. The sensitivity of the analysis to the collapse of OPEC and the
cost of shipping oil to the East Coast.

Both questions must be considered in terms of national energy policy_
The Nation needs to reduce dependency on oil i~ports on both a short
term and a long-term basis, and to accomplish a major shift away from
oil and natural gas to alternative energy sources. The reasons for this
include national economic considerations, as well as very real.limits On
national and world supplies of oil and natural gas.

In terms of national energy policy, oil and natural gas are not available
alternatives for lo?g-term production of electric power. There are .
remaining questions as to how quickly ey.ist~ng uses will be phased out
and on how complete the prohibitions will be on new oil. and natural gas
fired powerplants.

There is general agreement that implementation of national pOlicy must
include str~ng efforts in conservation, substantial increase in use of
coal, and major efforts to develop renewable energy sources. Each of
these components is sensitive to energy price and snpply variables. A
reduction in world oil prices or·a period of oversupply serves as a
marketplace disincentive for conservation efforts and \York on alterna
tiveenergy sources.

The lowest cost alternatives and those with fully proven technology are
the least sensitivei those that depend on further R&D are most easily
sidetracked.

Tho: Susitna Project involves lu.rge blocks of pmver and ne,v energy from
a rene\vable source, fully proven technology 1 long revenue-proQuei.ng
periOd (in excess of 100 years), and essential freedom from long-term
price increases. Its unit costs appear attractive in comparison to
coal-fired pm·;erplants. It is a two-stage project ,·,ith opportunity to
defer the second stage if demands are 10\'lcr than present estimates or if
price relationships cha.nge.

The above factors suggest that t.he Upper Susitna Project is much less
sensitive to short-term oil price and supply variations than JOost o·ther
U.S. energy options.
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If i t i~; clSSUl:lcc1 th<:l t AIClskan oil and na tm:a.l gas will he isolated fro:n
U.S. and \·:or1d demand and 1)):5.<.:3.ng, ]\)aska \·Joulc1 prohably continue to usc
its oil Zlnd gas for. 1005 t of its pO'.vcr. 'rhi:; M;:;umption did, in fact.,
prevail h(~t\-Jecn the initial oil and gas dh;cover.ies in the Cook Inlet
area and the 1973 oil cmba.rgo. In 1960 , the l,nchorage-Cook Inlet a.l:ea
pmver supplies cmne almost entirely from co<:11 and hydro. 'l'he 1m1 cost,
clbundant: gas brought a halt to hydro devclop;nent: and destroyed the
area t 5 coal industry. '1'he one remaini.ng Alaskan coal mine barely made
it through the 1960's because of competition from relatively cheap oil.

The Coo]~ Inlet gas has been SUbjected to increasing competition in "the
last few years, including proposals for LNG facilities, additional
petrochemical plants, ~nd consideration of pipeline alternatives to tie
in ,vith the Alcan pipeline projeeL Tne competition resulted in increas
ing prices and increasing difficulty in 6btaining long-term cownitments
o~ gas for power. The competitions and the price increases arc expected
to continue.

The real question on gas availability as it pertai;s to Upper Susitna·
is: \~1at is the outlook for long-term gas supplies for power after
1990? That outlook is not good in terms of competing uses and national
policy •

."
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Response to Qr.1B question 5. 3.

"The Necessity for an Anchorage-Fairbanks inter-tie at a cost of $200-]00

million"

The estimated construction cost (1978 dollars) for the transmission

lines from the Susitna Project to the Fairbanks area is $152 million,

and $186 million for the lines from the project to the Anchorage area

(total $338 million) •

There are several previous studies!! that demonstrate inherent feasibility

of an Anchorage-Fairbanks intertie with or without construction of the

Upper Sus~tna Project. The main reason that the intertie is not now in

place is that short term benefits to the Anchorage area are quite small,

i.e., most of the short term benefits for the intertie would occur

through reduced energy arid power costs in the Fairbanks area.

APA studies in the 1975 feasibility report evaluated Susitna Project

power to Fairbanks on a cost-of-service basis (see Appendix I, p. 6-89).

This was a specific demonstration of feasibility of including F~irbanks

as part of the Upper Susitna Power Market area.

1/ Among the previous studies are:

Alaska Power Survey, Federal Power Commission, 1969.

Central .Alaska Power Pool, working paper, Alaska Power Administration,
October 1969.

Alaska Railbelt Transmission System, working paper, Alaska Power Admin
istration, December 1967.

Electric Generation and Transmission Intertie System for Interior
and Southcentral Alaska, CH2M Hill, 1972.

Central Alaska Power Study, The Ralph M. Parsons Company, undated.

Alaska Pmver Feasibility Study, The Ralph M. Parso"s Company, 1962.
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Power Costs for Anchorage and Fairbanks (0% Inflation)

(¢/Kv-lli)

All future generating capacity assumed to be coal-fired

steam turbines with intertie.

All future generating capacity assumed to be coal-fired

steam turbines without intertie.

Future generating capacity to include Upper Susitna Project

plus coal-fired steam plants as needed. Includes intertie.

Case 1 Case 2 Case 3

Without Intertie \vith Intertie with Susitna

and

Anchorage Fairbanks Anchorage Fairbanks Anchorage Fairbanks

High 6.2 8.8 6.1 8.0 5.8 6.2

Med 6.6 8.9 6.2 8.4 5.5 6.7

Lm-l 7.1 9.2 6.2 8.8 6.1 7.8

The following table presents a comparison of the costs of power in the

year 2000 for Case 2, and 3 as compared to Case 1. As shown the costs

of power are reduced below the cost of power for Case 1 in all cases.

The reduction in the cost of power is typically greater in the

Results of power cost analyses for Anchorage and Fairbanks for the year

2000, with and without intertie are as follows:

Case 3.

Case 2.

Case 1.

Further verification of feasibility of the intertie is provided in the

new load-resource analyses and system cost analyses prepared for the

current studies. These general cases were analyzed:
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Comparison of Power Costs for Year 2000
\

Percent Change in Cost of Power Below Case 1 - 0% Inflation '

-1.4

-14.1

Total

-7.9

-28.1

Fairbanks

-0.4

-10.7

Anchorage

Case 3

Anchorage Fairbanks

High Medium Low High Medium Lmq

Case 2 -1.6 -6.5 -14.5 -10.0 -6.0 -4.5

Case 3 -6.9 -20.0 -16.4 -41.9 -32.8 -17.9

Case 2

Table 1 shows the following percent savings in system costs (1990-2011)

for Cases 2 and 3 compared to Case 1: .

Table 1 compares annual system costs for all three cases for Anchorage

and Fairbanks during the 1990-2011 period.

Fairbanks-Tanana Valley area than in the Anchorage-Cook Inlet area

because the Anchorage-Cook Inlet area will have a higher percent ,of its

generation supplied by steam plants which are more costly than Susitna.



Table 1. Annual Power System Costs for Power Supply Under
Cases I, II, and III - Mid-Range Load Projections - 0% Inflation

($Million)

Period Case I Case II Case III
1\ncl10J:~ge .. Fairbanks __Anchorage Fairbanks Anchorage Fairbanks

1980-90 272.0 90.6 254.5 84.2 254.5 84.2
90-91 274.2 96.8 293.8 89.0 293.8 89.0

. 91-92 324.2 98.2 343.8 90.2 343.8 90.2
92-93 387.5 119.5 409.9 88.2 409.9 88.2
93-94 391. 7 120.9 414.1 89.2 414.1 89.2
94-95 398.9 122.2 421.3 114.9 537.5 120.5
95-96 463.7 127.6 486.1 143.7 537.9 124.8
96-97 549.0 152.4 571. 5 143.2 543.0 124.0
97-98 615.9 167.8 578.7 158.5 549.3 139.2
98-99 627.7 192.0 650.2 182.6 576.3 145.1

1999-2000 694.4 193.8 2 .5 577.2 . 145.7
Sub total 4,999.4 1,481. 8 5,081.1 1,368.2 5,037.3 1,240.1

00-01 691.8 194.9 714.3 185.5 573.4 146.5
01-02 698.6 196.2 721.1 186.8 578.5 147.4
02-03 760.3 195.0 723.1 208.2 658.6 168.6
03-04 767.9 230.8 789.8 209.6 665.1 169.6
04-05 776.0 232.2 798.5 211. 0 670.8 170.6
05-06 864.0 232.1 807.1 210.9 677 .6 170.2
06-07 872.8 233.5 815.9 212.3 744.4 171.2
07-08 881.9 235.1 904.4 213.8 751. 6' 172.3
08-09 891.1 236.5 913.6 215.2 759.0 173.4
09-10 901.6 238.1 923.1 216.9 766.7 174.6
10-11 969.9 239.6 932.7 218.4 834.3 175.7

Total 14,075.1 3,945.8 14,124.7 3,656.9 12,717.3 3,080.2

/

(j\
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Response to OMB question 5.4.

"Scheduling of po~.,erplants and the reduced risk of building small

increments."

The Load/Resource analysis for without project condition addresses, the

scheduling of steamplants and size of units needed. This is demonstrated

in Chapter VIr of the marketability report. Annual power system costs

ShO\VD in Table 1 under question 5.3 show savings from Susitna over the

without Susitna case. The steamplants are smaller units than Susitna,

but their higher cost contributes to higher overall system costs. An

analysis of hydro alternatives inqicate that there are not economical

sites available in sufficient quantity to be compar9ble to Susitna.

This is supported by APA's draft report on "Analysis of Potential

Alternative Hydroelectric Sites to Serve Railbelt Area."
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Response to OMB question 6.1, .2, and .3.

Demand Estimates

The analysis of load growth should be more specific with respect
to:

1. Increasing use by consumers; and,

2. Increasing number of consumers.

3. Industrial grot-1th, i. e., Tt1here does Alaska's comparative /~

advantage lie outside the area of raw materials and government
functions?

The new estimates of future power demand are responsive to the first two

parts of this question. APA completed a very careful analysis of recent

power use trends by class of customer, with particular emphasis on

~dentifying recent trends that could be attributed~o conservation

efforts. The future demands are based on future population estimates

developed by the University of Alaska's Institute of Social and Economic

Research and incorporate assumptions of substantially improved efficiency

in use of electric power through conservation.

The third part of the question requires consideration of the overall

Alaskan economy, present and future, and the role of Upper Susitna

power.

Alaska is not a heavily industrialized State nor is it expected to be.
4

The oil and gas industry is presently the dominating sector of the

state's GNP, and will continue to be so for at least the balance of the

20th century. This is the principle source of revenues for the State

and thus the driving force behind State programs for education, local

government assistance, welfare, and so on. Other important industries

are the fisheries, forest products, and recreation-tourism.

The low- and mid-range population estimat~s incorporate very modest

assumptions of industrial expansion based on pioneering of Alaskan

natural resources for the most part. The specific industrial assumptions

reflect proven sources of natural resources and projects that are v7ell

along in the planning stages.
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Extraction and processing of natural resources ...,ill undoubtedly continue

to be major aspects of the Alaskan economy. Other important aspects

include business activities of Native Corporations and increasing amounts

of land made available to State and private o"mership. Actions pending

on the new National Parks, Refuges, and wild and Scenic Rivers will

encourage further develop~ent of the recreation and tourism industries.

As in most parts of the country, Alaska employment is not dominated by. ./,,-

the industrial sectors. Most jobs are in service industries, the commer

cial establishments, transportation, utilities, and government. The new

population estimate by ISER indicates that the distribution of employment

will not change sUbstantially. The anticipated growth in the economy,

employment, and in power demands is primarily in the non-industrial

sectors.

It should be noted that the Railbelt area demands for electric energy in

1977 were 2.7 billion kilowatt-hours, which is approaching the firm

energy capability of the Watana Project. The load resource analyses

demonstrate full utilization of Watana energy essentially as soon as it

becomes available, even under the lower power demand case. This basically

leads us to a finding that the Upper Susitna justification is not dependent

on major industrial expansion in Alaska.
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Response to Ot>m Question 7.

Under the topic Sensitivi ty Analysis, OMB provided the follm'1ing comments:

"Povler demand should be subjected to a sensitivity analysis to better

assess the uncertainties in development of such a large block of power.

The typical utility invests on the basis of an 8-10 year time horizon.

The Susitna plan has an 11-16 year horizon in face of risks that loads

may not develop and the option of vlheeling pOt'ler to other markets is not

available. It should be noted that the po#er demand for Snettisham was

unduly optimistic when it was built. This resulted in delays in installing

generators. A similar error in a project the size of Susitna would be

much more costly and would.have a major adverse effect on the project's

economics./I

The new power demand estimates, load resources analyses, and financial

analysis presented in this report, all provide a better basis for examining

these questions. In addition, there is need to review some of the

Snettisham Project history to bring out similarities and differences

with the Upper Susitna case.

snettisham Review

The Snettisham Hydroelectric Project is located near Juneau, Alaska, and

is now the main source of power for the greater Juneau area. The project

was authorized in 1962 on the basis of feasibility investigations by the.
Bureau of Reclamation, constructed by the Corps of Engineers, and opera

ted by the Alaska Power Administration.

The project was conceived as a xwo-stage development and construction of

the first, or Long Lake, stage was completed in late 1973 with first

commercial power to Juneau in December 1973. The second, or Crater

Lake, stage would be added when power demands dictate.
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Juneau was, and is, an isolated power market area. Difficult terrain

and long distances have thus far pr~vented electrical interconnection

with other Southeast Alaska communities and neighboring areas of Canada;

however, such interconnections may prove feasible within the next 15 to

20 years. The project planning and justification was 'premised ~n ser

vice only to the greater Juneau area.

The Snettisham authorization was based on power demand estimates by the

Alaska District, Bureau of Reclamation (now Alaska POvler Administration).

1/ The estimates were based on actual power use through 1960 and projec

tions to the year 1987. The outlook at that time was that the first

stage construction would be completed in 1966, and that total project

capability would not be needed until 1987.

A comparison of power demand estimates at the time of authorization with

actual demands is sho\VD on Table 1. The 1977 energy load was 112,197

megawatt-hours or 81 percent of the amount estimated in 1961 based on

historical records through 1960.

1/ ~ra;sal of the Crater-Long Lakes Division, Snettisham Project,

Alaska, USBR, November 1961.



Table 1 Power and Energy Requirements-Juneau Area

From Reappraisal of the Crater-Long Lakes Division, Snettisham

Project, Alaska, USER, November 1961.

1958 23,945 4,788,

1959 26,297 5,321

1960 28,499 5,465

1970 58,266 12,420 73,400 15,230

1971 63,786 13,780 80,700 16,750

1972 70,225 14,910 88,800 18,430

1973 75,753 15,470 97,500 20,240

1974 83,059 16,220 106,900 22,190

1975 94,609 17 ,840 116,900 24,260

1976 106,296 19,800 127,600 26,480

1977 112,197 20,440 139,100 28,870

12

Peak 111'1l1NH

Forecasted Demands at

Time of Authorization 11
Peak Hivl1i'1H

Actual Demands

(Oct. 1 - sept. 30)

Fiscal Year
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The inherent flexibility of a staged project proved to be very benefi

cial in the case of Snettisham. APA made periodic updates of the power

demand estimates during construction of the LongLake stage. For

several years, these forecasts indicated a need to proceed with the

Crater Lake stage construction immediately on completion of the Long

Lake stage. The Corps of Engineers construction schedules and budget

requests, based on the APA power demand estimates, anticipated start of

construction on Crater Lake in FY 1977. Major factors in these fore

casts were plans for a major new pulp mill in the Juneau area and for

iron ore mining and reduction facility in the vicinity of Port snettisham.

Neither of these developments ,,,ere antic;ipated at the time of authoriza

tion. Both of these resource developments fell through, and this

resulted in a substantial reduction in the APA power demand estimate and

a decision in late 1975 to defer the Crater Lake construction start.

The pulp mi~l was particularly influential in the change in demand

estimates. The mill was planned for operation in the early 1970·s with

a large population and commercial impact on Juneau. Initial access

facilities were constructed and site preparation was well underway when

the project became entangled in protracted law suits involving logging

practices in Southeast Alaska. Several court decisions were made in

favor of the deveIopment, but a last minute remand put the project back

to base one and led to cancellation in early 1975.

This type of uncertainty faces all utility planners. The staged project

like Snettisham affords a great deal of capability to adjust to cha~ges

in demand.

Many other factors influenced Juneau area power demands and utilization

of project power. Of particular concern at the moment is impact of

Alaska's capital move initiative. This would certainly change use of

proj ect power, vli th the most likely outcome that the community would

move more quickly into an all-electric mode (space heating and electric

vehicles appear particularly attractive in this area) and industrial use

of power would increase through economic diversification.



Implications for Susitna

4. The xlexibility of staged projects was actually used.
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of the Snettisham revie\'l are:key

The Susitna Project is similar in that project investment is keyed to

two major stages. The commitment of construction funds for Watana \'lould

be needed in 1986 or 1987 to have power on line by 1993 or 1994. If

conditions in 1986 indicate need to defer the project, it should be

deferred. Similarly, start of actual construction on Devil Canyon can

3. The actual use of project power W4Y turn out to be substantially

different than originally anticipated.

2. The load forecasts used ·as a basis for authorization were reasonably

accurate.

5. The outlook for financial viability appears excellent at this time

in history.

It appears appropriate to require a 20-year planning horizon with careful

checks at each step in the process and business-like decisions to shift

construction schedules if conditions (demands) change. We believe the

Snettisham experience is very positive in this light.

1. The project \-las planned and authorized with intent to hand10 growth

in area power requirements for a 20-year period.

First, the norm for utility investments cannot remain as the bqsis of an

8 to 10.year time horizon. This is evidenced by experiences since about

1970 on time required to plan, obtain necessary permits or authorizations,

find financing, and then build new powerplants and major transmission

facilities. The 8 to 10 years is much too short for nuclear, coal, and

hydro plants and for major transmission lines.
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and should be based on conditions tl1at actually prevail at the time.the

decision is made.

The level of uncertainty for Upper Susitna is greater than was the case

for Snettisham on counts of higher interest costs and larger total

investment. Sensitivity to ~hange in demands is much less for Susitna

because of its large and diversified power market area. There are w3ny

more ways that Susitna Project power could be effectively utilized in

the event that traditional utility power markets are smaller than

anticipated at the present•.

Upper Susitna"does not have as many uncertainities in terms of environ

mental questions as would equivalent power supplies from coal or nuclear

plants. Uncertainties on air quality are particularly relevant for any

larger Alaskan coal-fired powerplants.
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Current Evaluation

Power demands were estimated for High, Medium, and Low cases to year

2025 assuming logical variations in population and energy use per capita..
The projections reflect energy use per capita based on detailed studies

of 1970-1977 data from both the Anchorage and Fairbanks areas. The

projections considered variations in per capita use ranging from increased

use of electricity in the home to anticipated effects of conservation on

decr~asing the growth rates. A detailed discussion of the development

of the power demands is included in Chapter 5 of this report.

The load/resource and cost analysis provided system cost for comparison

of cases both with and without the Susitna Pr?ject. The analysis also

compared the power demands to the resources required to determine sizes

and timing of new plants (the load/resource analysis is summarized in

Chapter VII). Table 2 summarizes the resources needed during the 1990's

for the range of projections.

The Table indicates that even under the most conservative load growth

condition (low), 1,500 MW are needed to meet the combined Anchorage

Fairbanks demands, which is roughly the capability of Susitna.

Tables 3 and 4 show the power costs for Anchorage and Fairbanks during

the 1990's with an interconnection and with and without the Susitna

Project. It is readily apparent the rates are less for the case with

Susitna.

For example, in the medium case for the year 2000, Anchorage costs are

5.5¢/kwh or 13 percent less than without Susitna. In the Fairbanks

costs, the difference is much larger, 6.7¢/kwh or 25 percent less than

without Susitna.

In Table 5, annual system interest costs are composed with and without

Susitna with intertie from 1990 to 2011. Examination of the system cost'

on an annual basis reveals the case with Susitna is cheaper than the

without Susitna case for each year except the first few years after

Watana comes on line.



*Interconnection Installed in 1987 for high case, 1990 for median case,

& 1995 for low case.

Rcpla:cement of military powerplants, many of which also supply heat for

buildings are additional but not shown here.

Anchorage Fairbanks

Period High Median Low High Hedian Low·

89-90 400 * 200 * 100

90-91 200

91-92 400 200

92-93 400 200 200

93-94 400 100

94-95 * 100 *

95-96 400 400 200 100 100

96-97 400 400 200 100 100

97-98 400 400 200 100 100

98-99 400 400 100

99-00 400

Cases with "Interconnection without Upper Susitna
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300400700 "1200

Schedule of Plant Additions -!~~

2000

'l'able 2.

3200TOTAL 90-2000



TABLE 3. POI.'ler Costs for Anchorage and Fairbanks Areas With

Interconnection and Without Upper Susitna - 0% Inflation

(cents/kwh)

Anchorage Fairbanks

Period High Median Low High Hedian Low

89-90 5.7 4.5 4.2 4.7 5.8 5.6

90-91 . 5.4 4.8 4.1 4.6 5.9 5.8

9;1..-92 5.7 5.3 4.1 4.4 5.7 5.8

92-93 5.4 5.9 4.7 6.3 5.4 5.6

93-94 5.7 5.6 4.6 7.3 5.2 5.5

94-95 5.5 5.4 4.9 7.0 6.5 6.7

95-96 5.6 5.8 5.4 7.8 7.7 6.9

96-97 5.8 6.4 5.8 8.2 7.4 8.3

97-98 5.9 6.1 6.6 8.7 7.8 9.1

98-99 6.0 6.5 6.4 8.3 8.7 8.9

99-00 6.1 6.2 6.2 . 8.0 8.4 8.8

18



TABLE 4. POT,ver Costs for Anchorage and Fairbanks Areas With

Interconnection and With Upper Susitna Coming on

Line in 1994 - 0% Inflation
(cents/kwh)

Anchorage Fairbanks

Period High Median Lmv High Median LO\-l

89-90 5.7 4.5 4.2 4.7 5.8 5.6

90-91 5.4 4.8 4.1 4.6 5.9 5.8

91-92 5.7 5.3 4.6 4.4 5.7 7.2

92-93 5.4 5.9 4.4 6.3 5.4 6.9

93-94 5.7 5.6 5.0 7.3 5.2 6.8

94-95 6.4 6.9 7.3 7.9 6.8 8.8

95-96 6.0 6.5 6.8 7.7 6.7 8.9

96-97 6.2 6.1 6.5 7.2 6.4 8.6

97-98 6.2 5.8 6.3 6.6 6.9 7.8

98-99 6.1 5.8 6.1 6.5 6.9' 7~6

99-00 5.8 5.5 6.1 6.2 6.7 7.8

19
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TABLE 5. Power System Annual Costs for Anchorage and Fairbanks

With Upper Susitna Coming On Line in 1994 - 0% Inflation

(million $)

Anchorage Fairbanks

Period High Hedian Low High Median Low

89-90 508.5 254.5 173.4 85.2 84.2 63.4 .
90-91 514.1 293.8 175.0 89.0 89.0 68.5

91-92 591.8 343.8 206.0 90.2 90.2 87.4

92-93 597.3 409.9 205.0 137.8 88.2 85.5

93-94 666.0 414.1 244.5 166.8 89.2 86.4

94-95 798.5 537.5 372.3 192.2 120.5 115.6

95-96 806.1 537.9 368.4 198:0 124.8 119.2

96-97 898.6 543.0 368.5 198.5 124.0 117.5

97-98 793.1 549.3 369.9 192.5 139.2 109.2

98-99 1,009.1 576.3 376.1 201.3 145.1 109.7

99-00 1,018.9 577.2 391. 7 203.5 145.7 114.9

00-01 1,025.1 573.4 381.4 228.6 146.5 114.5

01-02 1,101. 3 578.5 380.3 254.0 147.4 114.5

02-03 1,172.1 658.6 375.3 254.3 168.6 111.9

03-04 1,190.4 665.1 376.6 291. 6 169.6 112.0

04-05 1,287.7 670.8 376.8 296.0 170.6 112.1

05-06 1,366.8 677.6 378.0 296.1 170.2 nO.7·

06-07 1,386.8 744.4 379.4 299.2 171.2 110.8

07-08 1,467.2 751.6 380.8 302.4 . 172.3 110.9

08-09 1,548.1 759.0 382.2 305.7 173.4 111.1

09-10 1,569.9 766.7 383.7 343.5 174.6 111.2

10-11 1,671.6 834.3 385.2 347.0 175.7 111.4

Total 22,989.0 12,717.3 7,430.5 4,973.4 3,080.2 2,308.4
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(coni;inued)

TABLE 5. Power System Annual Costs for Anchorage and Fairbanks

Without Upper Susitna Coming. On Line in.1994 - 0% Inflation

(million $)

Anchorage Fairbanks

Period High Median Low High Median Low

89-90 508.5 254.5 173.4 85.2 84.2 63.4

90-91 514.1 293.8 175.0 89.0 89.0 68.5

91-92 591.8 343.8 185.7 90.2 90.2 71.1

92-93 597.3 409.9 223.3 137.8 88.2 69.2

93-94 666.0 414.1 227.2 166.8 89.2 70.1

94-95 678.0 421.3 252.4 169.1;1 114.9 87.2

95-96 750.0 486.1 290.9 201.3 143.7 91.8

96-97 843.4 571.5 327.9 224.8 143.2 113.1

97-98 918.8 578.7 389.8 253.4 158.5 127.6

98-99 998.3 650.2 396.7 256.3 182.6 128.4

99-00 1,074.0 657.2 397.9 259.7 184.5 . 129.3

00-01 1,160.8 714.3 470.6 262.3 185.5 129.6

01-02 1,238.6 721.1 472.5 265.3 186.8 130.2

02-03 1,310.9 723.1 469.8 265.8 208.2 128.3

03-04 1,331.0 789.8 472.8 303.5 209.6 128.8

04-05 1,350.7 798.5 474.8 341.2 211.0 129.3

05-06 1,431. 7 807~1 477 .8 343.1 210.9 128.4

06-07 1,513.3 815.9 480.9 346.5 212.3 151.7

07-08 1,615.1 904.4 484.0 350.1 213.8 152.2

08-09 1,638.1 913.6 487.1 353.7 215.3 152.8

09-10 1,721.4 923.1 490.3 357.5 216.9 153.3

10-'-11 1,80L 7 932.7 493.6 361.4 218.4 153.9

Total 24,253.5 14,124.7 8,314.4 5,484.3 3,656.9 2,558.2
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It should be noted- that in the lo\', energy use estimate the total system

cost for Anchorage during this period amounts to $883.9 r.illion less

with Susitna than without the project. . The difference is even larger in

the medium and high cases. The combined Anchorage-Fairbanks cash savings

for the same period based on the medium power use estimate is almost'$2 Billion



Previous Studies

There ,,,as a fairly substantial backlog of power system and project
studies relevant to the 1976 evaluation of the Upper Susitna River
Project. The previous studies most relevant include:

1. Advisory Committee studies completed in 1974 for the Federal Power
Commission I s (FPC) 1976 Alaska Power Survey. The studies include
evaluation of existing power systems and future needs through the year
2000, and the main generation and transmission alternatives available to
meet the needs. The pOvler requirement· studies and alternative
generation system studies for the 1976 power survey were used
extensively.

2. A series of utility system studies for Railbelt area utilities
include assessments of loads, pO\-ler costs, and generation and trans
mission alternatives.

3. Previous ,york by the Alaska Power Administration, the Bureau of
Reclamation, the utility systems, and industry on studies of various
plans for Railbelt transmission interconnections and the Upper Susitna
hydroelectric potential.

It should be noted that many of the studies listed in the bibliography
represent a period in history when there was very little concern about
energy conservation, growth, and needs for conserving oil and natural
gas resources.' Similarly, many of these studies reflected anticipation
of long term, very low cost energy supplies. In this regard, the
studies for the 1976 power survey are considered particularly
significant in that they provide a first assessment of Alaska power
system needs reflecting the current concerns for energy and fuels
conservation and the environment, and the rapidly increasing costs of
energy in the economy.

The latter concern for conservation, etc. has been carried even further
in this report. As yet unpub lished studies by the Alaska Pm"er Admini
stration have made a definite reflection of conservation assumptions.
The resulting load forecasts were used in load/resource analyses done
and reported by Battelle Pacific Northv7est Laboratories in 1978 and
1979. (Battelle also published a report in 1978 entitled Alaska
Electric Power, and Analysis of Future Requirements and Supply
Alternatives for the Railbelt RegiOn.) Population and employment used
in the recent~recasts were projected and reported by the Institute of
Social and Economic Research in September 1978. The result of their
econometric model is entitled South Central Alaska's Economy and
Population, 1965-2025: A Base Study and Projection. A partial
bibliography of related studies including those of the 1976 Susitna
report, is appended.
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Environaid, October 1974.
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Research, University of Alaska, August 1976.
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Alaska Water Resources Study (Level B). Institute of Social and

Economic Research, University of Alaska, September 1978 (Draft Report).
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LOAD/RESOURCE AND SYSTEM COST ANALYSIS
FOR THE RAILBELT REGION OF ALASKA - 1978-2010

Prepared for the
Alaska Power Administration

by

Battelle
Pacific Northwest Laboratories

January 1979

1.0 INTRODUCTION

The Alaska Railbelt region presents some unique attributes for considera
tion in future power system planning. The region currently consumes 83% of
the State's electric power and even the lower e?timates of electrical load
growth (5% per annum) for the region are above the national average.

The State, and particularly this region, is a difficult one in which to
forecast load growths. This difficulty results from the nature of the economic
activity base being influenced by external forces such as oil and gas develop
ments and transportati on systems .·with thei r cycl ica1 tendency. Al so, si nce the
economic base is still not large, the injection of a competitively scaled
inpustry such as major petroleum refinery or electrochemicai" industry can sig
~ificantly perturb a forecast.

A major shift in the Alaskan Railbelt future power generating mode appears.
inevitable. The Cook Inlet Region's capacity is presently dominated by combus-
tion turbines fired by currently low-cost natural gas; the Fairbanks-North Star
Bor~ugh by a mix of coal-fired steam turbine generation and oil-fired combus
tion turbines. The oil and gas based mode of generation, however, are highly
exposed to inflationary pressures, external market forces, and Federal regula
tory intervention.

The Railbelt region, however, does have a number of options open in the

future. These include:

1



• Continued use of oil and gas in existing plants.

• Lncreased coal based thermal generation both in the interior based on the
Healy Coal Field and in the Cook Inlet Region based on several coal
fields, including the very large reserves in the Beluga Region.

• Development of the signiffcant hydroelectric potential, including Upper
Susitna River and Bradley Lake.

• A transmission intertie between the Cook Inlet and Fairbanks load centers
is of obvious interest as a means of increasing reliability or alternately
reducing additional generating capacity needed for reliability. Marketing
of power from Upper Susitna projects will be dependent upon such an
intertie.

Electric power generation by whatever means is a very capital intensive
activity. Different forms of generation, however, have different levels of
exposure to inflation and escalation and, cost comparisons on a straight $/kW
of installed capacity can be misleading. Thus a higher cost per kilowatt hydro
electric project has this exposure largely limited to the time period during
planning and construction. On the other hand, a fossll fueled plant faces
rising fuel costs as well as operating and maintenance costs in the future.
Regardless of these factors, all generation options are faced with long lead
times from decision to proceed to commercial operating date.

The purpose of this report is to examine the probable timing of major
generation and transmission investments and their impact on system power costs
under a range of assumptions about power demands and inflation and escalation
rates for the following general Railbelt power supply strategies:

Case 1. All additional generating capacity assumed to be coal fir~d steam
turbines without a transmission interconnection between the Anchorage
Cook Inlet area and the Fairbanks-Tanana Valley area load centers.

Case 2.

Case 3.

All additional generating capacity assumed to be coal fired steam
turbines, including a transmission interconnection.

Additional capacity to include the Upper Susitna Project (including
transmission intertie) plus additional coal as needed.
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Alaska Power Administration (APA)
Upper Susitna Project. The APA

power requirements, cost assump
The balance of the criteria were

The first step involved in estimating the cost of power from alternative
generation and transmission system configurations is to perfOrTIl a series of
load/resource analyses. These analyses determine the schedule of major invest
ments based on assumptions about the load growth, the capacity and power produc
tion of the prospective generating facilities, and constraints as to when the
facilities can come on line.

The load/resource analyses provide information on the annual power produc
tion of the various types of generating plants. Once the annual plant utiliza
tions are known, they can be used in conjunction with estimates of annual
system costs to calculate the annual cost of producing power from the facili
ties. Summing the annual cost for generation and transmission of each of the
generating facilities gives a total cost for the entire system being analyzed.
Dividing the total annual cost by the power produced gives an average annual
cost of power for the entire system. By comparing the average annual power
costs over the period of interest (1978-20l~) the alternative configurations
can be ranked based on the cost of power. All other things being equal, the
system configuration producing power at the lowest cost should be selected as
the most desirable system.

The report was prepared on contract to the
as input to APAls power market analysis for the
furnished, and is responsible for, all data on

tions, and certain key criteria for the study.
develDped jointly by the APA and Battelle.

Chapter 2 contains a brief summary of the results of the study. The load/
resource analyses are described in Chapter 3. Chapter 4 presents the methodol
ogy and results of the cash flow and power cost calculations. Appendix A con
tains the data used in the load/resource analyses. Appendix 8 contains a list
ing of the computer model (AEPMOD) used to perform the load/resource matching.
The output of AEPMOD for the cases analyzed in this report are presented in
Appendix C. Appendix 0 contains a listing of the model used to compute the cost
of power and Appendix E contains some selected results of ECOST 4 model runs.
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2.0 SUMMARY AND CONCLUSIONS

Load/Resource Matching

• Forecasted peak loads for the Anchorage/Cook Inlet and the Fairbanks/
Tanana Valley load centers have been matched with schedules of plant addi
tions for low, median, and high forecasted load growths. These were
replicated for cases considering 1) continued separation of the load cen
ters, 2) interconnection without development of Upper Susitna hydroelec
tric power, 3) interconnection including development of the proposed Upper
Susitna hydroelectric projects beginning in 1994.

/I Thermal generating capacity additions to the year 2010 were estimated as
foll ows:

Case 1: Without Interconnection and Upper Susitna
Assumed Load Megawatts

Growth Anchorage Fairbanks Total

Case 2: Interconnection without Upper Susitna
. As sumed Load Mega\'!a tts

Growth Anchorage Fairbanks Total

Case 3: Interconnection with Upper Susitna
Assumed Load Megawatts

Growth Anchorage Fairbanks Total

Low
Median
High

Low
Median
High

Low
Median
High

2600

4600

8200

2200

4200

8200

1000

3000
6600

471
871

1471

471

671
1271

171

371
1071

3071

5471
9671

2671
4871

9471

1171
3371

7671



• Provision of the interconnection without Upper Susitna reduces thermal
plant addition requirements by 200 to 600 MW over the period.

• Interconnection with Upper 'Susitna reduces thermal plant addition require
ments by 1500 to 1800 MW depending on the assumed load growth.

• Under the criteria used, the interconnection is called for in 1986, 1989,
and 1994 for high, median, and low load growth cases, respectively, with
out Upper Susitna projects. With Upper Susitna, the corresponding dates
are 1986,1989, and 1991.

System Power Cost

• For the Anchorage-Cook Inlet load center construction of the inter
connection reduces the cost of power compared to the case without an
interconnection.

• For the Anchorage-Cook Inlet area inclusion of the Upper Susitna project
into the system generally raises the cost of power above the other cases
during the first 2 to 4 years after the Watana Dam comes on line with
results in lower power costs during the 1996-2010 time period.

• For the Fairbanks-Tanana Valley area construction of the interconnection
again generally reduces the cost of power.

• For the Fairbanks-Tanana Valley load center inclusion of the Upper Susitna
project generally raises the cost of power above the case with the inter
connection for about 2 years after the Watana Dam comes on line but, as
with the Anchorage-Cook In1~t area, results in lower power costs during
the 1996-2010 time period.

• Table 2.1 presents a comparison of the costs of power in the year 2005
for the cases evaluated in the report using the case without either the
interconnection or the Upper Susitna projects (Case 1) as the base. The
costs of power computed in Case 1 are compared to cases with the inter
connection (Case 2), and with Upper Susitna coming on line in 1994 (Case 3).
As shown, the costs of power are reduced below the cost of power for
Case 1 in but one case. This reduction varies from 4.3% to 39.3% depend
ing upon the situation.
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TABLE 2.1. Comparison of Power Costs for Year 2005

Percent Change in Cost of Power
Below Case 1 5% Inflation

Anchorage Fairbanks
High i~ed; an Low High Median Low

Case 2 -4.3 .-10.1 -12.2 +8.9 -9.6 -4.2
Case 3 -10.5 -30.3 -39.3 -8.9 -30.8 -26.3
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3.0 LOAD/RESOURCE ANALYSES

The load/resource analysis"is intended to match forecasted electric power

requirements with appropriate generating capability additions. The analysis

schedules new plant additions, keeps track of older plant retirements, and com

putes the loading of installed'capacity on a year-by-year basis over the period

1978 to 2010.

The analysis schedules the additions to assure that both peak loads and
energy requirements (including reserves) 'are met on a year-by-year basis with

the least amount of installed capacity and with generating plants loaded in any

preselected order, typically in order of lowest to highest marginal power costs.

A number of factors must be taken into account:

1. Forecasted loads in terms of peak power requirements in megawatts (MW) and

annual energy requirements in millions of killowatt hours (MMkWh).

2. The stock of existing generating capacity by type, size, year of retirement,

and maximum allowable plant factor.

3. Desired reliability reserve margin to provide insurance against forced
outages, unforeseen delays in plant availability, or load growths in excess

of those anticipated.

4. Transmission and distribution losses.

5. Construction schedule constraints; i.e., lead times necessary between unit

selection and first power on line date.

6. Plant availability constraints based on types and age. (Thermal plants
generally have lower availability at the start and end of their economic
1He. )

7. Assumptions about the economic size of future generating plants in relation

to the loads.

8. System configuration; i.e., interconnections, alternative siting strategies.

7



3.1 ANALYSIS METHODOLOGY

The load/resource matching is done on an annual basis. The Alaskan elec
tric utility systems experience their annual peak load requirements during the.
winter months and resources must be available to meet these peak loads. During
recent years the annual load factor for Railbelt electrical demand has typi
cally been about 46-50%. It is expected to remain in the range of 50-52%
during the time horizon of this study. The existing and planned future gener
ating capacity in the 'Rail belt region is capable of operating at a capacity
factor either equal to or greater than 50%. Because of this, the decision to
add new capacity will usually be based on the need for capacity (kW) rather
than energy (kWh), Thus in this analysis capacity additions are scheduled
based on peak loads rather than upon average annual energy.

The general approach to load/resource analysis is to summarize existing
and planned gross resources for each year, adjust them downward for a reliabil
ity margin and for system transmission losses to arrive at net resources. If
these net resources exceed the critical period load for the year being analyzed,
plant additions are not called up and the analysis proceeds to the next year
and is repeated. At some point, the net resources will not meet the forecasted
peak loads and additional capacity must be added. Also, for each year, the
energy generated by each class of plants (e.g., hydro, steam turgine, combus
tion turbine, and diesel is computed so that plant utilization factors are
available for review and system energy costs can be developed. The stepwise
calculatipns are continued to the end of the period being studies (2010).

3.2 ASSUMPTIONS

3.2.1 Forecasted Power and Energy Requirements

The analyses are based on forecasts prepared by the Alaska Power Adminis
tration for both the Anchorage-Cook Inlet and the Fairbanks-Tanana Valley areas.
Probable high and low bounds were provided along with median forecasts. These
are presented in Tables 3.1 through 3.3 and are shown graphically in Figures 3.1
through 3.3. In addition to utility loads, Anchorage-Cook Inlet forecasts
include both national defense and industrial loads and the Fairbanks-Tanana
Valley forecasts include national defense loads.

8



TABLE 3.1. Anchorage-Cook Inlet Area Power and Energy Requirements

PEAK POWER

19771/ 1980 1985 1990 1995 2000 2025
r~w - MW MW MW Mv! MW MW

UTILITY
High 620 1,000 1,515 2,150 3,180 7,240
Median 424 570 810 1,115 1,500 2,045 3,370
Low 525 650 820 1,040 1,320 1,520

NATIONAL DEFENSE
High 31 32 34 36 38 48
Median 41 30 30 30 30 30 30
Low 29 28 26 24 24 18

INDUSTRIAL
High 32 344 399 541 683 1,615
Median 25 32 64 119 199 278 660
Low 27 59 70 87 104 250

TOTAL
High 683 1,376 1,948 2,727 3,901 8,903
Median 490 632 904 1,264 1,729 2,353 4,060
Low 581 737 916 1,151 1,448 1,788

ANNUAL ENERGY

UTILITY Gl-Jhll GWh GWh GWh GWh GHh . GHh

High 2,720 4,390 6,630 9,430 13,920 31,700
Median 1,790 2,500 3,530 4,880 6,570 8,960 14,750
Low 2,300 2,840 3,590 4,560 5,770 6,670

NATIONAL DEFENSE
High 135 142 149 157 165 211
Median 131 131 131 131 131 131 131
Low 127 121 115 105 104 81

INDUSTRIAL
High 170 1,810 2,100 2,840 3,590 8,490
Median 4 70 170 340 630 1,050 1,460 3,470
Low 141 312 370 460 550 1,310

TOTAL
High 3,025 6,342 8,879 12,427 17,675 40,401
Median 1,991 2,801 4,001 5,641 7,751 10,551 18,351
Low 2,568 3,273 4,075 5,125 6,424 8,061

11 MW = Megawatts
GWh = Gigawatt-hours (Equivalent to MMkWh = Millions of kilowatt-hours)

Source: Alaska Power Administration, October 1978
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TABLE 3.3. Total Power Requirements; 'Anchorage-Cook Inlet Area
and Fairbanks-Tanana Valley Area Combined .

PEAK POWER

19771/ 1980 1985 1990 1995 2000 2025
MW - MVJ MW M~1 MVJ MVJ ~~W

TOTAL
High 890 1,671 2,360 3,278 4,645 10,422
Median 650 829 1,162 1,592 2,134 2,852 4,796
Low 769 961 1,177 1,449 1,783 2,146

ANNUAL ENERGY

GHhl! GWh GVJh GHh GWh GWh GWh
TOTAL

High 3,928 7,636 10,684 14,844 20,935 47,054
Median 2,681 3,663 5,133 7,078 9,528 12,738 21,578
Low 3,391 4,256 5,219 6,430 7,890 9,630

l! ~~W = Megawatts
(Equivalent to MMkWh = Millions of kilowatt-hours)GWh = Gigawatt-hours

Source: Alaska Power Administration, October i978
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The Alaska Power Administration data indicate that approximately 80% of

the Railbelt region loads are expected to be in the Anchorage-Cook Inlet area.

These loads have been interpreted as recognizing distribution losses.

3.2.2 Existing and Planned Generating Capacity

The existing stock of gen~rating capacity for the Anchorage-Cook Inlet
area and the Fairbanks-Tanana Valley area is presented in Tables 3.4 and 3.5,
respectively.

The total existing capacities and maximum plant utilization factors for
the various generating types for the Anchorage-Cook Inlet area and the
Fairbanks-Tanana Valley area are shown in Tables 3.6 and 3.7, respectively.
The load/resource matching analyses use these totals for the first year of the

analyses (1978-1979).

Generating capacity additions can be specified to be added in one of two
ways. It can either be added in a specified year or can be added when it is

required to maintain adequate generating capacity. In the former case the
generating units are added whether they are required or not. The planned addi
tions shown in Table 3.8 are brought on line in the years specified. National
defense generating units are assumed to be replaced by steam turbine generating

units the same year as they are retired. (See Section 3.2.7 for a discussion
of the units added as required to maintain adequate generating capacity.)

3.2.3 Reserve Margin

Utility systems invariably carry a reserve margin of generating and trans

mission capacity as insurance against loss of load, unexpected peak require
ments as a result of severe weather, load growths more rapid than anticipated,
adverse hydroelectric conditions, and delays in the commercial operation of new
generation. The most appropriate reserve margin will vary from system to
system depending on the nature of the loads and types of resources and special
factors~ Typically, a reserve capacity at peak of 20% is used nationally.
However, this can vary to as low as 12% as is the present case for the Pacific
Northwest with its predominance of reliable hydropower and interruptable loads.
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TABLE 3.4. Existing (Fall 1978) Generating Capacities
for Anchorage-Cook Inlet Area

Type of Capaci ty Retirement
Unit Reference/Name Loca ti on Generation (kW) Year

ANCHORAGE MUNICIPAL LIGHT AND POWER (AML&P)
Deisel Anchorage Diesel 2,200 1982
Uni t 1 Anchorage S.C.C.T.* 15,130 1982
Unit 2 Anchorage S.C.C.T. 15,130 1984
Unit 3 Anchorage S.C.C. T. 18,650 1988
Unit 4 Anchorage S.C.C. T. 31,700 1992
Unit 5 Anchorage S.C.C.T. 36,000 1995
Unit 6 Anchorage C.C. 16,500 1995

Subtotal 137,500(a)
CHUGACH ELECTRIC ASSOCIATION (CEA)

Beluga
Uni t 1 Beluga S.C.C.T. } 33,000 1988Unit 2 Beluga S.C.C.T.
Unit 3 Beluga R.C.C.T.* 54,600 1993
Unit 4 Beluga S.C.C.T. 9,300 1996
Unit 5 Beluga R.C.C.T. 65,000 1995
Unit 6 Beluga S.C.C. T. 67,810 1996
Unit 7 Beluga S.C.C.T. 68,000(e) 1996
Unit 8 Beluga C.C. 32,200 1996

Bernice Lake
Unit 1 Bernice Lake S.C.C.T. 8,370 1983
Unit 2 Bernice Lake S.C.C. T. 17 ,860 1992
Unit 3 Bernice Lake S.C.C.T. 18,000 1998

Cooper Lake Cooper Lake Hydro 16,500 NA
Internati ana1

Uni t 1 S.C.C.T.} 30,510 1985Unit 2 S.C.C.T.
Unit 3 S.C.C. T. 18,140 1991

Knik Arm Combined S.T.* 10,000(f) 1987
Subtota1 449,790

MATANUSKA ELECTRIC ASSOCIATION (MEA)
Tal keetna Talkeetna Diesel 600(b) 1993

HOMER ELEGTRIC ASSOCIATION (HEA)
English Bay English Bay Diesel 100 1993
Homer & Kenaie

300(c)Combined Homer Diesel 1993
Homer Combined Homer S.C.C. T. 7,000(d) 1995
Port Graham

Combined Port Graham Diesel 200 1993
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TABLE 3.4. (contd)

Type of
Unit Reference/Name Location Generation

HOMER ELECTRIC ASSOCIATION (HEA)

Capacity
(kW)

(contd)

Retirement
Year

Seldovia Combined Seldovia Diesel
Subtota1

SEWARD ELECTRIC SYSTEM (SES)

Subtota1
ALASKA POWER ADMINISTRATION

Eklutna Hydro
Subtota1

NATIONAL DEFENSE
S.T.
Diesel
Diesel
Subtota1

INDUSTRIAL
S.C.C.T.

Seward Combined

Eklutna

Ft. Richardson/
Emendorf

Kenai

Seward Diesel

1,500
9,100

3,000(b)
2,500
5,500

(APA)
30,000
30,000

40,500
7,300
2,000

49,800

l2,300(g)

1980

1985
1996

NA

1991
1985
1991

1988

TOTAL 685,290

* S.C.C.T. - Simple Cycle Combustion Turbine
R.C.C.T. - Regenerative Cycle Combustion Turbine

S.T. - Steam Turbine
C.C. - Combined Cycle

(a) Capacities for individual units are from sources and 2. These sum
to 118,810 kW. Total shown is from source 2.

(b) Standby
(c) Leased to CEA
(d) Leased to HEA by Gold~n Valley Electric Association for 1977-1979.
(e) Included in this study, but late 1978 plans are to defer Betuga 8

until 1980 and double the capacity.
(f) Nameplate capacity derated to 10,000 KW from 14,500 KW.
(g) Recent data shows industrial load to be 25,000 KW rather than 12,300

KW.
SOURCES:
I. Electric Power in Alaska, 1976-1995, ISER, University of Alaska,

pp. J.5.2-7.4, August 1976.
2. Alaska Electric Power Statistics 1960-1976, Alaska Power Administra

tion, pp. 15-17, July 1977.
3. 1976 Power System Study, Chugach Electric Association, Inc., Tippett

and Gee, Dallas, TX, p. 7, March 1976.
4. Alaska Power Administration, August 1978.
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NATIONAL DEFENSE

Combined Diesel 14,000 1988
Clear A.F.B. and

Ft. Greely S. T. 24,500 1995
Ft. Wainwright and

32,000 (a)Eilson A.F.B. S. T. 1990
Subtotal 70,500

(a) 5 MW plant at Eilson A.F.B. inst~lled in 1970 and old 1.5 MW plant
at Ft. Wainwright were inadvertantly omitted.

SOURCE:
1. Interior Alaska Energy Analysis Team, Final Report, June 1977.
2. Alaska Power Administration, August 1978.
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TABLE 3.6. Anchorage-Cook Inlet Area Existing
Capacity and Maximum Annual Plant
Utilization (October 1978)

Hydro
Steam Electric
Combustion Turbine
Diesel

Capacity
(MW)

46.5

50.5

575.01
19.13

. Pl ant
Utilization

(%)

50.0

75.0

50.0

15.0

TABLE 3.7. Fairbanks-Tanana Valley Area Existing
Capacity and Maximum Annual Plant
Utilization (October 1978)

Hydro
Steam Electric
Combustion Turbine
Diesel

Capacity
(MW)

o
110

208.9
46

19

• Pl ant
Util ization

(%)

50.0

75.0

50.0

10.0



Unit Reference/ Year of Type of Capaci ty
Name Installation Location Generation (kl-J)

ANCHORAGE MUNICIPAL LIGHT AND POWER (A~1L&P )
Unit 7 1979 Anchorage S.C.C.T. (a)

65,000(b)
Unit 6 1979 . Anchorage C.C. 16,500

CHUGACH ELECTRIC ASSOCIATION (CEA)
Beluga #9 1979 Beluga C.C. 32,200(c)
X-l 1980 S.C.C.T. .1 00 ,000
Bernice Lake #4 1981 Bernice Lake S.CC. T. 18,000
X-2 1982 S.C.C.T. 100,000
Bernice Lake #5 1984 Bernice Lake S.C.C.T. 18,000

TABLE 3.8. Planned Additions for Railbelt Region (1979-1995)

Healy #2

Bradley Lake

GOLDEN VALLEY ELECTRIC ASSOCIATION (GVEA)
As Required Healy S.T.

ALASKA POWER ADMINISTRATION (APA)
1985 Bradley Lake Hydro

NATIONAL DEFENSE
1985 Ft. Richardson and

Emendorf A.F.G. S. T.
1988 Fairbanks Combined S. T.
1990 Ft. Greely and

Clear A.F.B. S. T.
1991 Ft. Richardson and

Emendorf A.F.B. S.T.
1995 Ft. Greely and

Clean A.F.B. S. T.

100,000

70,000

7,300
14,000

32,000

42,500

24,500

(a) Unit #7 is a simple cycle combustion turbine unit which also supplies
exhaust heat to Unit #6.

(b) This increase reflects the increase in capacity resulting from the addition
of Unit #7.

(c) Beluga #9 is a steam unit addition to Beluga #7 (converts these to a 100 MW
combined cycle unit).

SOURCES:
1. 1976 Power System Study, Chugach Electric Association, Inc., Tippett and

Gee, Dallas, TX, pp. 7 and 25, March 1976.
2. Electric Power in Alaska, 1976-1995, ISER, University of Alaska,

pp. J.5.2-7.4, August 1976.
3. Alaska Power Administration, August 1978.

20



Since a reserve margin effectively increases the amount of generating
capacity in place at any given time, it does contribute costs to the system.
Therefore, an excessive reserve margin is to be avoided while at the same time
recognizing that an inadequate reserve margin could, on outage, result in a
wide variety of social costs.

For the purposes of this study, the Alaska Power Administration has
suggested that the analysis be based on reserve margins of 25% and 20% for non
interconnected load centers and the interconnected systems, respectively. In
the future, a more refined analysis of the desired reserve margin appears
warranted.

3.2.4 Transmission Losses

Transmission losses must be added to forecasts of peak
establish net capacity and energy at the plant substations.
Administration expects losses as follows:

%
Capacity 5
Energy 1.5

and energy loads to
The Alaska Power

The results of the load/resource analysis are thus in net deliverable capacity
and energy and do not include energy and capacity required for internal plant
operations.

The above losses are reasonably applicable for the independent operation
of the load centers, for interconnected systems including the Upper Susitna
project and for configurations with future generation capacity additions being
distributed proportionally near the load centers. In the case of interconnec
tion without Upper Susitna and with a tendency to centralize Railbelt thermal
generation, the transmission losses may be considerably higher as discussed
later in Section 3.2.8.

3.2.5 Construction Schedule Constraints

Due to the lead times necessary for the permit processes anq construction,
generating unit and site selection must take place a number of years in advance
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of the forecasted date when the units commercial operation will be required.
For coal-fired thermal plants, the Pacific Northwest Utilities Conference
Committee estimates a 62 month (5.2 years) perloa from final site selection to .
commercial operation for plants in the 500 MW and higher range based on recent
U.S. experience.

Although individual thermal plant capacities appropriate to Alaska's loads
are somewhat smaller and may require less field erection work, the construction
season is shorter and the 5 to 6 year scheduling period appears reasonable.

For the potential Upper Susitna hydroelectric projects, the scale of
effort is more demanding and increased site evaluation is necessary. Current
understanding is that the Watana Dam and power plant could be brought to commer
cial oper~tion by 1994, followed by Devil Canyon no sooner than 1998 ..

A transmission interconnectiDn between Anchorage-Cook Inlet and Fairbanks
Tanana Valley could be brought into service prior to completion of Watana,
possibly as early as 1986.

The load/resource analysis technology recognizes the above schedule con
straints by not allowing callup of new generation or transmission capacity that
could not be made available.

3.2.6 Plant Availability Constraints

Generating and transmission plant availability can be expressed in terms
of maximum and minimum plant utilization factors (PUF). These factors are
primarily dependent upon plant-type and plant age. For purposes of this analy-. .
sis we have assumed the following economic facility lifetimes after which the
facility is retired from service. (l)

Years
Coal-Fired Thermal Generation 35
Oil-Fired Steam Generation "35
Gas-Fired Combustion Turbine 20
Oil-Fired Combustion Turbine 20
Hydroelectric Generation 50

(1) See Tables 3.4 and 3.5 for dates of expected retirements for existing
systems.



Due to the nature of the system, some plants could be retired from service
prior to the expiration of their economic life. In actual practice, however,
it is expected that utilities may elect to retain the units on standby. In
order to assure their availability in emergencies, the utilities will periodi
cally operate the units to make sure they are in working condition.

Experience has shown that 'large thermal plants experience a learning curve
during the first few years of operation as "bugsll are worked out. Once past..
this period they reach a maximum that allows for scheduled maintenance and
replacement conducted during the off-peak season. Toward the end of the,
economic life, increased frequency and duration of outages for maintenance
usually occur and the maximum plant utilization factor declines. For purposes
of this analysis, we have assumed constraints on the maximum PUF for new coal
fired steam electric plants as ~hown in Figure 3.4.
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Other types of generating capacity are allowed to run at their maximum
PUF from the start. For new capacity and most types of existing capacity, the
following maximum PUFs are assumed:

Maximum Plant
Utilization (%)

Hydro 50.0
Steam Electric 75.0
Combustion Turbine 50.0
Diesel 10.0

Hydroelectric generation systems, as a result of their storage ability
and conservative ratings, can make adaitional power available for peaking and
it is assumed they can be scheduled at 115% of design capacity for this
service.

As pointed out earlier in Section 3.1, the peak demand during the winter
usually determines the amount of generating capacity required rather than the
annual energy. Because of this, some generating units are utilized at less
than their maximum annual plant utilization factors. The decision as to which
units should not be loaded is usually based on the margin cost of operating
the facilities. In this analysis it is assumed that diesel capacity has the
highest margin operating cost followed by combustion turbines, steam turbines
and hydroelectric capacity in that order. It is assumed that diesel PUFs can
be reduced to 0.0 while the PUFs for combustion turbine and steam electric
capacity is not allowed to go below 10%.

Transmission plant availability is generally not as schedule constrained
as are generating plants with their long lead times. For purposes of these
analyses, the interconnection between the Anchorage-Cook Inlet area and the
Fairbanks-Tanana Valley area will be provided 3 years before the ~ompletion of
the Watana dam or when the Healy 1 (existing 25 MW) and Healy 2 (planned
100 MW net) plants become fully loaded, whichever occurs first. (2) This
assumption in effect places oil-fired plants serving the area on standby after
that date .

. (2) It will probably be desirable to provide at least a portion of the inter
connection prior to Watana date on-line as a source of power for
construction.
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3.2.7 Economic Generating Unit Size

The selection of optimum generating size can be a complex process involv
ing uncertain assumptions regarding probability of future load growth paths,
desirability of sizing individual units in comparable sizes and types for each
of maintenance, assuring that system reliability is not penalized by addition
of too large a single unit, smoothing of construction schedules for possible
multiunit plants, and maintaining as small as possible departure from the
desired reliability margin. A full optimization does not appear warranted at
this stage and is beyond the scope of this analysis.

Thus for the purposes of this study, the first six coal-fired steam
electric plants in the Fairbanks-Tanana Valley area are assumed to be 100 MW
uni~s. Any additional units are assumed to be 200 MW units. In the Anchorage
Cook Inlet area the first five coal-fired steam electrlc plants are assumed to
be 200 MW units, while any additional plants are assumed to be 400 MW units.
These. size ranges, though probably not exact optimums, appear reasonable block
sizes for introduction and typically become fully loaded at about 10% of plant
life.

3.3 SYSTEM CONFIGURATIONS: DEFINITION OF CASES ANALYZED

3.3.1 Case 1: Without Interconnection and Without Upper Susitna Project

The base case consists of power supply to the Anchorage-Cook Inlet and
Fairbanks-Tanana Valley on a noninterconnected basis. In this instance, no
power is available from the Upper Susitna project.

Future capacity additions for the Anchorage-Cook Inlet load center are
assumed to be near-mine-mouth coal-fired units located on the west side of Cook
Inlet with a nominal 50-mile transmission distance using two 345 kV circuits
with a capacity of 1600 MW. Capital cost of this transmission system is
$228 million in October 1978 prices.

Further capacity additions for the Fairbanks-Tanana Valley load center are
assumed to be coal-fired units with a nominal 100-mile transmission distance.
The Healy site is used as a proxy recognizing, however, that the Prevention of
Significant Deterioration (PSO) provisions of the Clean Air Act may preclude
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the siting of additional plants beyond the planned Healy 2 100 MW unit. A
230 kV single circuit will transmit up to 400 MW and a 230 kV double circuit,
800 MW. Capital costs are $44 million and $70 million, respectively.
Table 3.9 provides a summary of the transmission system alternatives. A map of
the Railbelt region showing the Watana and Devil Canyon dam sites, a possible
route for the interconnection, and the Beluga area 'is presented in Figure 3.5.
3.3.2 Case 2: With Interconnection, Without Upper Susitna Project

In the case of an interconnected system without the Upper Susitna project
and all new capacity coal fired, the load/resource analysis is not as straight
forward in that it is not readily apparent what strategy for siting plants
should be followed. Two primary options are apparent:
1. All coal plants sited at a single location{l) (Concentrated Siting).

Advantages

a) Lower capi tal andoperati ng costs for generati on.
b) Economies of scale can be achieved.
c) Siting problems in the interior may be avoided.

Di sadvantages

a) Higher transmission losses (and costs) are incurred for the fraction of
power flowing to the Fairbanks-Tanana Valley load center. These costs
may cancel out savings from the advantages.

b) The latter area becomes strongly dependent upon reliability of the
transmission system--possibly to the point of requiring a second cir
cuit or maintenance of additional standby combustion turbine capacity.

c) Any adverse environmental effects are borne by a single area not neces
sarily benefiting in proportion ..

Coal Plants Sited in Proportion to Relative Load Growth (Distributed
Siting).

For the purposes of this analysis, mine-mouth location at Beluga is used asa proxy.
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TABLE 3.9. Transmission System Alternatives(l)

Approx.
Capacity Capacity Investment

Location Circult MW Loss % Cost - $MM $/~

Isolated Load Centers
Healy - Fairbanks

100 mil es 230 kV Single 400 6 44 110

230 kV Double 800 6 70 88

Beluga - Anchorage
100 mil es 345 kV Single 400 2 114 285

800 3 114 142

N Two 345 kV Single 800 2 228 285
....... 1600 3 228 142

Interconnected Without Susitna

Anchorage - Healy
200 miles 230 kV Single 200 6 88 293

300 8 88 225

345 kV Single 400 3 228 570
560 5 228 407

Interconnection With Susitna 1573(2) 5 471 (299 )

---
(1) Source: Alaska Power Administration
(2) Actual peak power availability could be about 15% higher or 1808 MW.



ALASKA POWER ADMINISTRATION

FIGURE 3.5. Railbelt Region Showing the Watana and Devil Canyon
Damsites, a Possible Route for the Interconnection,
and the Beluga Area
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Advantages

a) The interconnection becomes lightly loaded, thus reducing transmission

losses to some degree although charging losses would continue.

b) Transmission interconnection reliability dependence is reduced as the

intertie assumes more of a capacity reserve characteristic.

c) Environmental burdens are distributed, possibly with more equity.

Disadvantages

a) Possible economies of scale are lost.

b) Generation costs in the Fairbanks-Tanana Valley are increased.

c) Siting problems related to meteorological considerations may result in
the latter area.

In this report coal plants are assumed to be sited in proportion to the

relative load growths of the two load centers. As with Case 1, additional

coal-fired generating units are sited at Beluga to serve the Anchorage-Cook
Inlet area and at Healy/Nenana to serve the Fairbanks-Tanana Valley areas.

The transmission interconnection is used for capacity reserve allowing

the reserve margin for both load centers to be reduced from 25% to 20% (see
Section 3.2.3). Under this scenario there is no net energy transfer during

any single year. If one load center is low on capacity the other load center

provides the additional capacity required assuming it has a surplus. If no

surplus exists the original load center must add capacity.
$

The interconnection is assumed to be brought on line in the same year as
the Healy 2 coal plant becomes fully loaded and new generating capacity ~ould

be required in the Fairbanks-Tanana Valley area. Addition of the interconnec
tion allows the Fairbanks-Tanana Valley area to get capacity reserve from the
Anchorage-Cook Inlet Area. This allows the Fairbanks area to postpone the
construction of additional capacity by 2 to 6 years depending upon the

scenario.

In the high load growth case the interconnection would be completed in
1986, in the medium load growth case it would come on line in 1989, and in the

low load growth case it would come on line in 1994. In all cases 45% of the
cost of the interconnection is assigned to the Fairbanks-Tanana Valley load

center.



30

3.3.3 Case 3: Interconnected System With Upper Susitna Project

Because of reservoir filling requirements it is assumed that both dams
will take 2 years to reach full capacity and power output. The capacities,
power production and plant utilization factors for the two dams are show below.

50.0
50.0

3020
3410

689
7782+

Watana
Capacity Energy Utilization

Year (MW) (MMkWh) (%)

1 7~ 3080 50.0
2+ 795 3480 50.0

Devil Canyon

The power output of the two dams is divided between the two load centers

in proportion to their relative energy consumption in 1994. This results in
the percentage divisions shown below.

For the medium and high load growth the transmission interconnection is
assumed to come on line in 1989 and 1986 respectively; the same years as for
Case 2. In the low load growth· scenario the interconnection comes on line in
1991 rather than 1994. This earlier completion date will allow the Watana dam
construction site to be supplied with power from either the Anchorage-Cook
Inlet area or the Fairbanks-Tanana Valley area.

In addition to the interconnection described in the previous section,
Case 3 includes two hydroelectric generating facilities. The Watana dam is
scheduled to come on line in 1994. The date is assumed to be the same for all
three load growth scenarios. The Devil Canyon dam is assumed to come on line
as soon as required following 1994 but not before 1998. It is assumed it
would take at least 4 years to complete the Devil Canyon dam following comple
tion of the Watana dam. It turns out that the Devil Canyon dam is required in
1998 in the medium of high load growth scenarios but not until 1999 in the low
load growth scenario.



Load Growth Anchorage- Fairbanks-
Scenario Cook Inlet Tanana Valley

Low 80% 20%
Medium 81% 19%
High 84% 16%

3.4 RESULTS OF LOAD/RESOURCE ANALYSES

Using the methodology outlined in Section 3.1 and the assumptions
explained in Section 3.2, a series of load/resource analyses were performed.
As potnted out earlier, three basic cases were evaluated:

Case 1

Case 2

Case 3

All additional generating capacity beyond utility plans assumed to
be coal-fired steam turbines without a transmission interconnection
between the Anchorage-Cook Inlet area and the Fairbanks-Tanana Valley
area load centers.

All additional generating capacity beyond utility plans assumed to be
coal-fired steam turbines including a transmission interconnection.

All additional generating capacity beyond utility plans assumed to be
coal-fired steam turbines but including the Upper Susitna project
(including a transmission intertie) coming on line in 1994.

For each of these three cases. Three load growth scenarios (low, medium
and high) are evaluated resulting in a total of nine load/resource analyses.

The assumptions discussed in this chapter are incorporated in a computer
model called AEPMOD. The output of AEPMOD for Case s assuming the medium load
growth scenario is presented in Table 3.10. The results of all nine cases are
presented in Appendix C. The AEPMOD computer code is presented in Appendix 8
and the data base necessary to make the runs is presented in Appendix A.

. .
The capacity additions called up in the varl0US cases are presented in

Tables 3.11,3.12 and 3.13.

The results of the runs are summarized in Figures 3.6 through 3.11.
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TABLE 3.10. Load/Resource Balance for Case 3: Medium load Growth Scenar;io
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(.I)l,,\,,_ flj"tfilUE I / :" /
vIC-SEt.. / I I

/ I /
;'<.T lkt:-iErHS / / I

t1'tUtU) / / /
S H,~I"/ELi:C I 15. .(;0 • 00 O• I /
CO"'".TllwtJINE / / 04. .00 .00 O. /
vl!:.S"L I / /

I I I

---------------/ I I
r;lIoSS l<ESOlJIICES/ Ib37 • '5Ubli. / 1573. 53'15. / 157.5. 572b.

/ / /
CJ.P l<ES. HA"GIN/ 0.'102 I 0.320 I 0.245

/ I I
l<fi>EkVE kEf;. / 28t,. / 29d. / 2S3.

/ / /
. LOSSeS I 50 • 7S. / bO. 80. / 0.5. !>S.

/ / /
:,E T o<E50ui<CES I l..50 1. 4965. I 121b. 531.5. / laS7. 5,,41.

/ / /
H'A~'SFEHf.!J / O. I O. / 7.

I I /
I I /

SUwPl,.tlS / 1111. U. I 2<1. O. / O. O.

C R I TIC A L P E /( 1 0 0

(contd)
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~HEA: AhCi10kAl>E
ANCriOkAl>E CA:il:.: <! -- MEUlUM LUAU GJoIOWTH
INTEHfI~ YEAR: 19QU.
NUTES:OtC. b. 197d ~/ U.~.-199U.
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TABLE 3.10. (contd)

AREA: FAI,;!'\ANI\S
FA Ii"l ANI\S CASe:: 2 -- /o\EO!u~ 1.0AO GROWTH
I ..<TE.kIH. YE.AR: 1'1'10.
ioU TES :(It:.C. o. 1'1111 fI/ U.S.-1'19'1.

.C R I T i C A I- P E R I u 0

-----------------------------------------------------------------------------------------
/ 1907-1'illll / 19I1d-19119 / 1909-1990
/ PEAl< MPUF APUF EilERGr / Pt.AK r-.PUF APuF ENEi<Gr / PEAl< MPUF A?UF EI;El<GY/------ -------- /------ -------- /------ .-------

---------------/ / /
l<EljU I ",<,.,,,!;. 'i rs / 'soo. 1315. / 31". 137b. / 321l. 1<137.

---------------/ / /
;,ESO"RCES / / /

E,d:.T V.C / / / .
~"(UJotI) / U. • Sil .50 O• / O•• .50 .50 O. / 0 •. .:.0 .50 O.
s r" A''Ie I.i:. C / clu. • is .be 1139 • / 210. .7S • ba 11'14. / .. lb • • 75 .ba 12ao •
ei);1M. i}JI.fbINE. / 20<1. .S;) • 11 190. / . 2U4. .50 .to 173 • / 20'1 • .50 .10 170.
u1t-SEt. / 22. • 10., .00 O• / 2Z. .10 .00 O. I O. • 10 .011 O•

/ / /
PIlAt / 'I3b._ 1.i35. / '131>. 1372. / <119. 1"59_

/ / /
",un I TI a'lS / / /

rHv,;O / / /
SI!:.A'"'/EI.l:.C I I 1<1. .75 •~O 25 • /
CO'\-'&. Tu"'; {i'tE / / /
UI!:!;EI. / / /

/ / /
R'::T Ike"1ErlTS / / /

,..Y;;rll) / / /
SIt:.A-HfU:C / / 'I. .00 .00 O. /
CO"'''. TIJ>(r> lNE / / /
iJlf:.SEI. / / 22. .00 _00 O. /

/ / /

---------------/ / /
(,RU5S "ESl.lU"ICES/ IUb. 1335. / '11'1. 1397_ / <11'1. 1459~

/ / /
CA" .. '::5. "AHeIN/ a_liS .. / 0.334 / 0.U7

/ / /
"ESEwVE REu. / 75. / 79._ / bo.

I / /
I-OSSES / 15. 20. / 10_ 21. / lb. 22.

/ / /

"E T I<f SOli"CES I 3<10_ 1315_ / 325. 137b. / 's37. 1437.
/ / /

TRAN"FER€O I I) • / O. / -7.
/ / /
/ I /

SUl'Ilo'l.lJS I 'lb. O. / 11. O. / c. O.

PEAK PEAK I-OAO/GENE"ATING CAPACITY ~€QUiKEMENTS(~EGAnATTS)

!"PUF MAXlMUM PI.ANT UTIl.lZATION FACTOl<
A~UF ACTuA~ PI.ANT UTIl.iLATIUN FA~TOK

E~ERGY -- GaNekAT10N/ANNUAI. EIoErlGY REQu!REMENTS(MILI.IUNS OF KI~OnArT-HOUWS)
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TABLE 3.10. (contd)

A><EA: A.... ChOWAI.1E

A".C"OIHGE CA::i.C.: 2 -- MEDIUM l.llAll GRU",TH
I I;TER I II:. YEAR: 19<;0.
NuTES:OC:C. o. 1'I7/J 'til U.S.-l9911.

C R I T I C A l. P t. R I 0 0

--------------._-------------------------------.-----------------------------------------
I 19'10-1991 I 1991-1992 I 19'12-1'193
/ PEAl( >lI'UF APUF E;;Ef<GY / PEAK MPUF APUF ENERGY / PEAK MPUF ApUF ENERGY
/------ -------- /------ -------- /------ ----._--

---------------/ / /
,;euuIi<E.ME,.TS / 13S7. 01103. / 1'1'50. &4<3">. / 1543. 09117.
---------------/ / I
kE:lO.H'CES / I I
E.~ I:.. TING / I I

"YlJk,J / 1311. .50 .~O SIll. / 134. .50 .50 510. / 134. .50 • 50 510 •
STEA'<tEl.£C / 0'13. • 7'5 • 71 3900 • I 843 • .75 .&5 4552. I 1045. • 75 .50 510" •
CO"',,. TU",,, If." / 791. .~O • 19 . 1'508. / 791 • • 50 .1& 10<15 • / 773. .50 • 10 03<4 •
Uli:.:'U, I 5. • 15 • 00 O• I 5 • .15 .00 O. I 3. .15 • 00 O•

/ I /
TOlAl. / 1573. 5804. / 1713. &I57. I I'1SS. 0310.

I I /
ADO I TIO!,S I I I

HYUW'O / / /
S IU..t/el.fC / 20u. • 75 • 2U 350. I 2113 • .75 .20 1125 • / 'lOll. • 75 .20 701 •
CO·~<l. TlJ"'" I"E / I I
Ult-SEL / / I

/ / I
Rf T1 Rl:. '~E." TS / I /

kYuwjj / / I
~Tc.A4t"LI:.C I / III. .ou .00 Il. /
L[",lto. fu';;' INt I / 10. .00 • 00 Il. I ;;0 • .00 .00 o•
DIE:>EL I I 2 •. .00 •vO O. I

I I /

---------------/ I /
GROSS ~E:>Ou ...CE:;1 1773. 1>154. I 1955. I>S8C. / 2300. 7011.

I / I
CAP "E.S. MAHGIfl/ 0.307 / 0.349 / 0.1194

/ I /
><ESE"v!: RED. / 271. I 290. / 309.

I I I
... 'JSS':S I boo 91. / 73. 97. I 77 • 10'1.

I I /
~.ET "E.SQuRCES I 143~. 1>01>3. I 1593. 0485. I 1920. o9Q7.

I I I
T"AN5FE.~E.U / O. I -2<1. I -Cli.

I I I
I I I

SulolPLUS I 77. O. I 1111. O. I 269. O.

~tAK PEAK LOAO/Gt~ERATINb CAPACITY kE.QUIRE~ENTSIMEGAhATTS)

'.PllF MAXIMUM PLANf UfIL(lArION FACTllW
A~UF ACTUAL PLA~T uTILIlATIUN FAcrUN
ENEHGY -- G,NtRATIOH/ANNUAL E•• ERGY REaUIkEMENTS(MILLIOHS OF KILO~ATT-HOUNS)
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TABLE 3.10. (contd)

A~e:,,: FAT;' .. "NI\S
FAI~ij"NKS CAS~: a -- ~EOIUM LOAD GROwTH
IhTERTIE fEAR: 1990.
NUTES:UEC. b. 1'178 NI U.S.-1994.

C .; I TIC A I. PER IuD

..
~--------------I~, ..uSS, ';ESlJu~CESI 4 \ <j.,
• I

tA~ MES. MARGINI 0.a22
I

~ESEkVE KEa. I 69.
I

~OSSE~ I 17.
I

~ET .;ESOuRCES I 333.
I

LU Al,sfe.Hl:.O I II.
I
I

SuRPLUS I -III. o.

lb41.

1&41.

.UU .00

.50 .50

.7':> .71

.';0 .23

.1 <) .110

1992-1'1'13
"'''uF APuF

II.

75.

I
I PEAK
1:.-----
I
I 374.
I
I
I
I
I
I

V. I
I
I 419.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I .57'1.
I
I 0.013
I
I
I
I
I
I a8&.
I
I
I
I

O. I

o.
Ie/H •

313 •

1573.

1';73.

1597.

1591.

Ei'<E"GY

.50 .5u

.75 .bB
• 50 .18
.1U .00

19'11-1'1'12
MPUF "PuF

O.

72.

I
I I'EAK
1------
I
I 358.
I
I
I
I
I
I
I
I
I 41'1.
I
I
I
I
I
I
I
I
I

O. I
I
I
I
I

ISell., I 111'1 •.
I
I 0.1.70
I
I
I
I
I
I 330.
I
I
I
I

o. I

1505.

1505.

o•
117a.
300.

o.

.15 .20

.00 .ilO

• 50 .SO
• /5 .13
.50 .17
.10 .00

1'1'10-1'1'1\
...PUF "puF

3a.

TOUI.

AUU I TIor.3
HYUr<O
:'TtAIol/EI.EC
tll;.!H. TUWIi INf.
l.:ItSEL

1<1:. r ll-1lM~NT:;
"'YIi';'O
STe ... M/ELEC
C(I~fi. TU,{i'i rI.E
;:, !l:SEL

I
I I'EAI\

1--------------------1
kEUU1~E~~Nrs I 343.
---------------1
,~E50URCES I

E.(I~TII!f. l'
,,'fUkU I
STEA>!/t:LEC I
(0;';0. TtlR6Il.E> I
(.1I,,5EI. I

I
I 41'1.
I
I
I
I
I
I
I
I
I
I
I
I

PEAK -- PE"" L.OAD/GE~RAH1'Il> C... PACITY i<EQIJIRE1'<EN.TS (MEGA",. n S)
"'!'lJF -- p.<"XIMUM PI.ANT UTII.IZATION FACTUR
APuF -- ACTUAL. PI.ANT UTll.IZATION ~ACTuH

E~,£ii(GY -- GENt.RA TIONI ANNUAl. ENERGY I<EQUIRe.Me.~I:l OHI.UONS \}F Kll.OWA TT-,iUUIlS)
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TABLE 3.10. (contd)

M'L~: AI~.CnCt}(.1bE

A-.Cri(Ji;Al>E CAsi:.: 2 -- MEDIUM LOAD GoHuVlT H
ItHERTIt YEAI<: 19'10.
NuH.S:Dl:.C. b, 1970 "'/ U.S.-1994.

C " I T I C .. I. P E " I U D
-----------------------------------------------------------------------------------------
/ 1993-1994 / 1994-1995 / 1995-1990
/ PEAo< I'puF APUr ENEloIGY / PEAK "'f'IIF .. puF ENEflGY / P~ AI( "'''uF APuf tNEflGY ,
/------ -------- 1------ -------- I-~---- -----------------------1 1 /

"E.l.ilJ I",,-1!: "f fS 1 11>31>. 7329. 1 1129. 7751. 1 1054. 1'l311~

---------------1 1 /
"E:>0':'1CE5 / / /

EAI"T!'IG / / /
"Yvill) / 134. • ~O .~o 'i10 • I 134. .~{J .50 510. / 1"12. .50 .'::>0 -Sul~.

::'H... M/F'LE.C / 14'1':>. .7<; .~U i>S4S. / 1'145. .15 .34 th~ob. / 144':>. .7'5 .3& 4/,1'1 •
C;)"B.ilJRBI/oE / 724. • 50 • 10 Sl$O • / 009. .50 .10 5Elb. / bb... .50 .10 471.

·vIE<;,.L / 3. .15 .Ou O. / J. .15 .00 O. / 3. .IS .00 O.
/ / /

TUTAL / 230b. 7u-S'I. / 2251. 53b2. / 2909. • 010b.
/ / /

AUDITTONS I / I
l'iytJk(J I. / o5tt. .~o • ~O 2':>0:> • / do. .50 • 5u -Sc') •
STt.A'. IE.LEe / / /
CU"'o.fuwIjINE / / /
u1tSEL r / 1

/ / 1
RET Ii<t:r>1E.NTS I / /
·t1'tu~u 1 1 /
;;H.A..1/ELEC / / 1
CUr'd. 1<110/;; {NE I 55. .vO .00 U. / / 125 •. .00 .00 u.
UII,.:il:.1.. I / /

/ / /

--------------1 / /
G"03'::' ;;'ESflIfRCES/ "'<'51. 7'l3'7~ / 2"10"1. 7a07. / 2KTt. "'db~

I / /
CoAf' "ES. "'A"GIN/ 0.370 / 0.b82 / 0.5116

/ / /
l<ESEt<vE: "Et;. I 321. / S40. / 3'7 t.

/ 1 /
1.05;;<:5 I 1'>2. 110. 1 I'lb. llb. / 93. 125.

I
,

/ /
I,E T i<t.50uRCES I 11\ 42. 1329. / a470. 1751. / 2407. 0311.

/ / /
lXAN::,Fl;R€lJ / -\07. / O. / O.

/ J 1
/ I /

SUilPLlJS I '19. O. 1 747 •. O. / 553. U.

PtAK P€A~ ~UAO/GENE~AliNG CA~AC11Y Ht~UIHE.M~NTS{MEbAWAITS)

MP~f MAXIMUM PI..ANT ul~LI2AII~N FACTuR
APUF ACTuA~ PLANt UT1LI2 ... T10N FACTUM
tNEHGT -- GEN~NATION/ANNUA~ ENENGY wEpUINtM€NTS{MILLIONS UF KILUWATT-HOUN'::')
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TABLE 3.10. (contd)

ARI;:4: FAI"'fl"I;,,~

F AlR'i4N~S CASt: 2 -- MELilu,", LOAII C;!,/Ui'tTH
INTEfHll:. ~EAR: 19'10.
NOTES:O"C. 0, 1978 .~/ U.S.-l'l'lll •

C R 1 T 1 C ... L i' l:. R I Li U

---------------------------------------.-------------------------------------------------
I 19'13-1994 / 1991+-1995 / 1995-1991>
/ Pt, .. ,( "WuF A"uF EI~ERGY / PEAK ",PUF APUF E/;ERGY / PI:. ... K HPUF A?IlF ENER"~

/------ ----_...._- /------ .------- /------ --------
---------------/ / /
t<l;.Wlkl:. ... l:.I.;S / .11;'1. 170'1. / 1105. 1771. / "<3. 1c~~.

---------------i / /
I<E~uu"CF.S / / /
EXI~T1."(, / / /

liYUkfJ / II. .50 • SO o. / O. .• 50 .50 O. / 1Sl. .::'0 .50 ~7q •
S;C:A:Vl:.LEC / 2tb", .15 .73 '1377. / 21b. .75 • 58 10db. / 21b • .75 .b3 1053.
CO.. ';. TU'1b I/.E / 101+. .SO • 25 357 • / 11>1+._ • 50 .10 1113. / 11>4. .::'0 .10 1"3 •
uleS'.l.. / O. .10 ..00 o. / .IJ'. .10 • 00 O. / O• .10 .00 o.

/ / /
TO [AL' / 37'1. 1735. / .. - 379. 122'1. / ::'30. 1770.

/ 1 /
,lUll 1 flU"S / / /

HYVr<U ./ .. / 151. .50 • 50 571+ • / 19. .50 .::'0 7" •
:>TC.A'-t/ELIoC I / / 2':>. .75 .20 1+3.
CIlM"!. Til"'" Ir,!:: / / /
OH:.:>C:!. / / /

I / /
ill:. TlRl:.:~l::'1TS / / 1

"l'Ur1tl I 1 / '-"Tt::A ... /ELEC / 1 1 25. .00 .00 u.
CO"''''. T'lf./" INE I / 1
OIc.;'EL 1 1 f

I 1 1

---------------1 / 1
GkUS~ i<F.:;OlJt<CESI !>7'1. 1735. / 530. 1804. / S1+9. 18ll7.

/ / I
CAP i<es. "IARGINI-O.02b 1 0.308 1 0.2'18

/ / 1
"'l:.~t::r"VE key. I 7d. 1 81. 1 8':>.

I I I
Lo,;ses 1 19. 2b. / 20. 27. I 21. 28.

/ '/ I
t .. E r ><ESUlJRCES I 21\2. 1709. / '12'1. 1777. I 114!>. 1<1:>'7.

/ I I
[kA'jSFEREU I 107. / O. / O.

I / I
I 1 I

SURPLUS / O. O. I 211. O. / 20. u.

PEAK PI:.AK l..DAU/Gl:.NER ... TING CAPACITY ~EWUIREMENTS(MEGA~ATTS)

HPuF M~IIMUM PL"'NI UTILIZAIION FACTUR
APUF ACTUAl.. Pl..ANT UIILIZATION FACTUM
E~Ef./GY -- GlNlRAIIUN/ANNUAL ENERGY kEQUIREMENTS(MILLIONS OF KILU~ATT-~uUN~J
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TABLE 3.10. (contd)

"IoIEA: A",CI10I'iAbE
ANCHlIIoIAt.E CA:ir.: 2 -- ,'1EOIuM 1.0AO GkCJ ... 1H
!NTEIHIc. TEA": 19.. 0.
N\JTES:OiiC. 0, 1.. ,11 .. / U.5.-1994.

C I< ! T 1 C A I. P E R 1 0 0

-----------------------------------------------------------.-----------------------------
/ 1"90-19'j.] / 1991-1998 / 1998-1999
/ !'''AI< ",!'UF Aj>\JF ENEIo/IH I PEAK M"UF APUF ENEl'lGY / Pt. ... " "'»UF APUF EHEHGY
/------ -------- /------ ___0# ____ /------ --------

---------------1 / I
IoIE.UU1Io1E"'I:. IH:l / 1'179. 1I1171. / 2103. 94.51. / 22211. Q'l<jl.

---------------1 / /
FlE:iOURCE5 I / /

EXY:>T I.-Hi / I /
"'YI,>FlO / d7a. .::'0 • 50 3.3'14. / 1I1d. .50 .50 33'1'1. I 1:>78. .SO .50 .3,5'1'1 •
~ H. AI~/ELEC I 144'>. .1S • '12- '),500 • I 1'1'15. .1S • 47 5'd4 • I 14'1'>. .1S .32 "v2':>.
CO:.". Tu"" (llE / 5'1S. • ::'0 .10 29<1 • / 33S. .SO • 10 29'1 • / 335. .50 ,,10 275.
OIl:.SEL / j.. .1S • 00 O• / u. .15 • 00 O• / O. .15 .00 V.

/ I /
lOCAL / 2811. 911"'1. I 20:.... 9S72. / 20S9. 71>.::8.

/ / /
AOf)lTllINS / / /

"'UIolO I I I ,,5<1. .51l • 50 24 .. 3•.
!)TEA"1/ELEC I I /
f;U"'''. Tu><" !NE. / I /
isIi.Se.l.- / / /

I I /
1oIt:T1!'/t:I~ENTS I / /

I1YUl<O / / /
;"!:A"/ELEC / / /
CCJM«.IIJ'I:lIkE I 210. .00 .00 O. I I HI. .00 .00 O.
011:. "!:L / 2.- .vO .00 O. / /

/ / /

---------------1 / /
(;1«,5" "t:~(JIJIoICESI Zo':>'I. 900'1. / 2059. 9'57Z. I 32'15. 101<11.

/ / I
CAP "ES. ~AilGI~11 0.3'.3 / O~2b4 / o.'n9

I I /
I<ESEkYE. IoIEO. / 390. / 421. / qLlb.

/ / /
LOSSl:.S / ..... 133. / 10'5. 141. / 111. 150.

/ / /
I·ET "ESOul'lCES / 21b4. a1l71. I 2133 •. "'131. / 27311. .. .... 1.

I I /
lloIAIlSFEREO / -21. / O. / O.

/ I /
I / /

SukPLUS / l'5d. O. / 30. O. / 5111. O.

!'!AI< PEA" LO ... O/GENEHATING CAPACITY NEUUlkEM!NTS(MEGA~ATTS)

M?UF MAXIMUM PLA~T UTII.IZAlrUN FACTUFI
APIIF ACTUAl. PI.ANT uTILllATlUr. FACT",;;
c.HE;;GY -- GcNI:.HAIION/AN~UAI. ENE~GY "enUr;;EMENTS(H(LI.IONS uF KII.O~ATT-"OU;;S)
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TABLE 3.10. (contd)

Ai<E 4: F41 HflANI\S
FAlkIlAN"':; C/o:;l:.: l -- i~El) IUM l.U4U GHOWIH
I"lTEkTIl: yEAH: 1... '10.
/WTES:DE.C. 0, 1978 II/ U.S.-19 ... 4.

C i< I T I C 4 l. I' E H I II I)

-----------------------------------------------------------------------------------------
/ 19'11.-1'197 I 1'197-1'1911 I 1998-1'199
/ PEAK "'''UF A",uF EI.EkGY I PEAK MPuF APUF Et<Et<G T I PE""< nl'I,F ."'UF ,,'ot:"'GY
/.:----- -------- /------ .-.-.--- /------ --------

---------------/ I /
ilE,.UlREHE''lIS I 44C!. 1'1'11 • / 41.1. 21lC!3. / 480. 211lS.

---------------1 / I
RESOUilCES / / I
E~I:>II'lG / / /

HYl/i<f) / 170. .50 • 50 1.48. I 170. .50 .50 1. ..8. / po • .:'0 .50 o4ti,.
SH.AI'/l:.I.E.C I 21&. .15 .0" lC=OO. / 21&. .7:' .1>5 1250. I 310. .15 .35 90S.
c.n,.;~.Tuk6 IliE / 164. .50 .10 123. I 140. .50 .10 O. / O. • SQ' .10 0 •
illi:.:>al. / u. .10 .011 O. I V. .10 .00 u. I O. • 10 .00 u.

I / I
TOTAl. / 549. 1970. / 521.. 1878. I 48&. 11.11.

/ / /
AUIJITIOllS I I /

nYLJw{j I / I 138. .SIl .Su 525.
:; IE A~/i:Lc.C I / 100. .75 .20 17';. I
CO-ttl. TlJ"'''' INE I / /
On.SEL / / /

I I /
HE. T{'<E!~i:'lT:; I I I

",TuHO / / /
S TE.JI;~/ELEC I / /
CU'l". rliRbIr,E I 24. .00 .00 O. / 140. .ull .GO O. /
:JIESEL / / /

/ / /

---------------1 I I
~HUSS RESUlJkCES/ 52... l'Hu._ / 4/lb. 20S3. I 1.24. 2137., / / I

~AP ;;ES. !AARGINI 0.189 / 0.053 / 0.299
I / /

t<E:>e"YE "Eu. / ~". / 92. I 91..
I I I

,-OSSES I 22.' 29. / 23. 30. / 24. 32.
/ / I

NET kESOuRCES I <lIS. 1941 •. / 370. 2023. / 50". 210~.

I / /
I kA/~:;F ERf.lJ I 27. I U. / O.

/ I I
/ I I

3uRPLUS / O. U. / -91. O. I 24. O.

PEAK PtAK LOAO/GE~ERATING CAPACITY NEQuINiMENTS(MEGAwArTSl
MPuF MAXIMUM PLANT UTILIZATION FACTON
APUF ACTUAL ~I.ANT uTlI.IZAT!ON FACTOM
ENEkGT -- GtNtR,TION/ANNUAI. ENEk;Y xEUUI"'EME«TS(MILLIONS OF KIl.u~ATT-HOUNS)
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PEA~ -. PEA~ 1.0AU/G~NERATINU CAPACITY tiEQUI~EMENTS(MEGAwATTS)

MPUP -. MAXIMVM PI.ANT UTIl.IZATIoN FACTUR
APUP -. ACTUAl. Pl.ANT urI~IZArION FAcrON
ENEr1GY _. GtNtHArlON/ANNUAI. ENlRG' kEUV!wEHEN1S(MILLIONS uF KILOwATI-HUUr15)
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I l••••a~ou I looOaiOOl I IUOlalUOi
I ~IAK ~PU' A'UF IHIH~Y I ~ijK MPU~ jpy, iNsNiY I ~&AK ~~y, APUP tNiH~Y

I...... . ,...... .a.~ dUG. US•••••• laaaaas aaaa aaaa aaaa~saa

···············1 I I
~lwUl~.M!MT~ I I~II. 10ltl. I I~al. IU8~ •• I Id4U.

••••••....•••••..·1 I ;
I(UOUI(CU I I ;

Ull:lll'l(+ I I ;

HYUNO I 1"1. .~o .10 laS7. I lil7. .~o .10 6180. I

~T'AM/'~tC I 1441., .71 .34 4341. I 144'. .1, .af 4747. I

COMS.TuRbl"! I ~17. .50 .10 10,. I 138. .to .10 il'. I

~I~U!L I o. .15 .00 O. I O. .11 .00 O. I

I I I

I 3a95. 103••• lSI... 1101•• I Ii'••
I I I
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"kosa "ESOIJHC!SI 32'hl.. 10709 •. I :U'l&.. l1Ub. I nu.
I I I

CAP ~l!S. MARGIhl 0.402 I O~Jil I 0.171 •

I I I

I 47t. I ~a4. I ••••.

I I I

I It'l. 1'511. I Ut. 103 .. I 125.

I I I

N~r "E~Ou~CE5 I Zlt~. 10551. I 2593. 10&03. I 255e.
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I O. I Q. I

I I I

I I I

I 357. U.. I 172. 0 .. I



PEl~ PeAK LOAO/GENERATI~b CAPACITY "~~UI~E~ENTS(MEGA~ATTS)

~PUF MAXIMUM PLANT urlLIZATION FACTuR
APuF ACTuAL PLANl UTILIZATION FACTo~

~NE"Gr -- GlNeNAIION/ANNUAL ENENGY ~E~ur~E"tNrS(MILLIONS OF ~lLO~ATT-MUUNS)
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TABLE 3.10. (contd)

Aflf.A: A"CMOWA",€.
.:.:.r.,..O~ Abc C':'S,,: 2 .- MfuIuM L.OAO GROWTH
IrI1E'l fIf. YEAR: 19'10.
1,IJll:.S:OEC. 1>, 1'11ll ';1 U.S.-l'1'H.

C II I I r C A L. I' E R I 0 0
;

-----------------------------------------------------------------------------------------I .:ou2-2u03 I, <!003-2004 I 20,,/i·<!OOS
I PEA/\ ",PUF APUF E::<€'l<Gy",f PEAK 1'\l"UF APUF EN!iRGY I l"EAK 1'\PUF APUF E.NERGY

1-·---- -------- 1..···- -------- 1------ --------
···-·····_····-1 I I
"EIJII I FIE 1'\l" NT5 I 255». 11 'IB 7. I 2&21>. 11799. I 21>'14. 12111.
··_·_---_·---·-1 I I
"E"OlJ ilCe5. I I I

EHSTlt,G I I I
"YUllO I 11>17. .~(;..,,/ .50 011:>0. I 1017. .50 .50 bl00. I 1&11. .50 .50 bl00.
STeAM/ELEC I 1<l1l5. .ri .38 ,,{o3. I rails. .1S .30 sao 1. I 134':1. .75 .38 0133.

.CII"'~. n,>!" Ii.E I lle1. ' .so .10 15 • I ill._ .50 • 10 15 • I Ill. .50 .10 O•
UIl:.SEL I 0.' .15 .uo O. I O. • 15 .00 O. I O. .15 .00 O.

I I I
TOTAL I 31 all. 10'159. I 31l110. 11976. I 3480. 12293.

1 I I
A\:v L f lOt,,, I I I

M't'JWfJ I I I
"fl:.AM'!"Lf~ I 'lou •. • /5 .20 701 • I I
Cr)...... Tu,/ij WE I I I
GIESe:L I I I

I I I
Rl:.T lkE.HcNTS I I I

ri1iJifO I I I
"T"A:HEL.fC I I I
t.l),.~:, .. TlJHu (i"c. I IOU. .1,/0 • liO O. I I 1e. .00 .uo o•
UI:.SEL I I I

I I I

·_-------------1 I I
l.til(J5~ ;:'"SIlI)ilCESI 311110_ I1bS9. I 34110. 11970. I 3402. L2<!'I3.

I I I
C.~ RES. MANGI~I 0.31>1 I 0.32'5 I 0.28-:;

I 'I I
!-IE:;!:.iiV€' "EO_ I ':112. I 525. I 539.

/ I I
L.U5SES I 12ll. 172. I 131. 117. I 1.5'.:>. 182.

I I I
~Ei ;'E:SC,JilCES I 28~1. 11487. I 282<4. 1179'1. I 2789. 12111.

I I I
iRA"',,/'€i'lE:D I O. I O. I U.

/ I I
I I I

5lJlcPl.US I 21\5. O. I 1'1". U. I "1~. O.

PE4K -- PEAK L.OAu/GENt~ATING CA~ACITY KEQUIKE~ENTS(MEGAwATTS)

~PUF -- MAXIMUM PLANT UTILIZATION FACTOR
ArllF .- ACTUAl. PLANT Uf IL.IZATIuN F4J:iuK
E,.ERGY .- GEN~RATION/ANNUAL. E:NERGY "E~UIHE.ME:NJS(MIL.L.!ONS OF ~IL.O~Arl-"OUR~l
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C I< I TIC A i. ,._.P E I< 10 D-----.-..--------------------------------.----_.._---------------------------------------

PEAl( -- PE.A~ LOAO/GENEHATING CAPACI1Y ~EYUIwE~ENTS(M£GAdAT1S)MPUF -- MAXIMUM PI.A~T UTI~I4ATIUN FACTUk
A~UF -- ACTUAL PLANT UTILIZATION FACT0~
ENERGY -- GENtRATIONIANNUAL ENERGY P£QUI~EMENrS(/olII.~IONS OF KI~O"ATI-MOURS)
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(contd)
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TABLE 3.10.
AKEA: FA{r<OANI\S
FArRRANI\S'CAS~: 2 -- MEDIU~ LOAD GRO~TH

- I .... TEIHH. TEMI: 1Q90.
NUT~S:OEC. b, 1918 ,,/ U.S.-19'14.

TOTAL

Joi)lJ I TI 0,,,5
.,TUHO
SH.AM/EI.EC
C""I;. fIJi<" INC:
OH.,~EL

fiE T[PEI-l€."lTS
"li.JRO
5fEJo'·/l:.Ll:.C
c(mlS.TuRo[NE
'iH,SEI.

" ... 05;; ><E::;UUkCf,:>/ 71 &.
/

CAP ~l:.~. MANGINI 0.3~'1

I
RESE~VE r<EQ. / 10~.

/
LOSSeS / 2~.

I
~Ef ~ESOURCES I 554.

/
TNANSfEHf,D / O.

/
I

SUkPI.US / 57.

---------------1

/
/ PEAl(
/--------------------/

NEuU!kE~e~T~ / ·~27.

---------------/ioIe:SOukCE.S /
E.xI~fll.C. /

.,YORIJ /
~TU"/c.LEC I
CO:AR. TUHo [NE /
tiIl:.SEL I

/
/ Eo'll.
/
/
/
/ 1011.
/
/
/
/
/
/
I
/
/



TABLE 3.10. (contd)

AwE"': "'.CHOWA ~

A'/CHIIWAb€ CAS 2 -- M€UIUM 1.0AU GROwT..;
INT~fHI€ TEAR 19'1\1'.
IHJT€S:Of.C. 0, 1978 'tI/ U.S.-199<1,

C w I T I C A I. ~ E W I 0 0

._-----------------------------._--------------------------------------------------------
/ 2005-2000 / 2000-2007 / 2007-2<iUll
/ PEAK MPUF APilI' ENI<l<GY I PEAK MPIIF APIlF El'IE>lGT I Pt AI< MPUF APUF tNCwGY/------ .-----.- /------ ------_. /------ --------

---------------/ / I
we (,Ill REI'~N r 5 / 21 .. 3. 12423. / 21131. 12135. I 211 9.'l. 130'17.

---------------/ / /
"E:'OlJ"CES / I I

E< t"T\:.1; I I I
n1l.iicU / 1011. .~O • !:Iu bl00. / 1017. .50 • 50 0100 • / 1017 • .50 .~O olbO.
"TI:.A"'EI.I:.C / l1lLl5. ./5 ."0 b450_ I 1l:\<l5. ,15 .38 oObo_ I 22<15_ ,75 .3b lQ83.
CO:';o. Tl.iR;o tNE / O. • !:Ill .10 O. I o. .50 .10 0, I 0_ .50 _10 0_
uIi:.SEL / ,j- _IS .uO u. I O. .15 .00 0_ / Q. .15 .00 O.

/ I I
lOrA\... . I 3L1b2. 12b09. I 3<lo.:. 1':225_ I 3Ilo.:. 13':<13.

/ I I
AuOITiONS I I I

"TU"') I I I
STEA"/ELEC / I <100. .15 .20 701. I
Co,.,.... rIJ"l~ INC. I I I
lIIESEL I I /

I / I
Ill:. TiRE41:NTS I I I
IHIH"j I I /
:He A'1/€I.EC I / /
CO!,''. Tlll-/t\ Ii.(. / I I
I) Hi.SEL / I /

/ I /

--------------/ I /
G1WS;, RESOURl;ESI 34;'':. 12bO'1. / 3Ilb':. 129':b_ / 311bc. 132<13_

I I /
CAl' "1:.5 •. MARGINI 0_253 / 0_304 I 0.332

I I I
i<€:'Ei<ve f'l!El4. I ~5.3. I Sob_ / :lllll.

I I /
1.0:':;!:.S I 13':1. 180. / 142, I'll. I ILlS. . 1<;...

I I /
nET I-/ESOuwCES I 2711. litle3. I 3154. 1273'5. I 31.37. 13\1''1.

/ I /
TRM.:;,FEREJ I 0, I -10, I -C!3.

/ I I
/ / /

S\JR"t.IJS I ». O. I 313_ O. I 210. O.

PeA~ PEA~ ~OAU/GENeHArI~G CAPACITY HeQIJIkEMENT~(~EGA~ATTS)

~PIJF MA~IMU~ PLANT UfiLIZAlluN FACTUR
A~UF ACTuAk PLA~f uTtLIZATIO~ FACTOR
E:.EHGY -- G!:.N~RAfrONIM~~UAL Et.!i.t<GY REUuIRE)04!:1.TS(MILLIONl; OF ~IkO~ATT-"OUR~)
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_.---------------------------------------------------------------------------------------
/ ~Ov5-2vOl) / 2000-cu07 / 20u7-2008
/ I'EAK IoIi'uF Al'uF l;ilEilGY 1 PEAK !'puF APUI' EI<E;tGY / PEAK ,",PuF Af'UF ENERGY
/----- -------- 1------ -------- /------ ------.-

--~------------/
/ /

wE!.olJ.IRE!o'c;r.TS 1 55~. 21137. / 5&5. 21178. / 575. 2520.

---------------/ / /
'o/E:>Uu"C;ES / / /

Ell t:) TH.G / 1 /
/'fToRO / 32b. .::>0 • 50 12'10 • / 32b. .50 .50 12'4;). / 3210. .50 .50 1240.
~ TIoA'''/ELEC / .591. • 1'5 • ~o 1234. / .511. .7::> ..59 I.U:i. / HI • .7S .'11 1.511l •
eo",o. TU;,tdthE / o. • :>0 • 10 o• / o. .50 • 10 O• / O. .50 .10 o•
vH.~E[' / O. • 10 .00 O• / O. .10 .00 O. 1 O. .10 .00 O.

/ / /
rO TAt. / 710. 2'174. / &9& • 2515. / &90. 255<1.

/ / /
AOO I HONS / / /

/'fTiJ,.1j / / /

STU"'/~LEC / / /
CUM,!. TUi/fI II'E / / /
j(JlESEL / / /

.' / / /
~eTI "e>ll:.f.TS / / /

';11.;'1 J / / /
:,HA UELEC / 20. .vO .00 O. / /

: CO"''''. TlI'?" I I.E / / /
OI~:,e.L / / /

, / / /

---------------/ / /
",nt):':;' ",,:'OUI<C£:;/ b'Jo. 2474. / 696. 2515. / &91>. 2558.

i / / 1
C;~P kES. ~ARGI~/ fl.25? 1 0.232 / 0.211

/ / /

"Es".. "e liEv. / Ul. / 11.3 • / 115.
I / I .

LOSS!:.:> / 28. 37. / 213. 37. / 29. 38.
/ / /

,.E.r I<ESOuwe;;:s. / 557. 2'137. I 555. 2'178. / 552. 2520.
I / I

rlo.NSFERElJ I o. I lu. / 23.
1 1 /
I I /

SURPLuS I 1 •. O. / O. O. I G. I).

PEAK PEAK LOAO/GE~fRATI~s CAPACITY ~EuulRE~ENTS('"'EiA~ATTS)

", ..OF "'AX!I'lUI4 PL~Nr ur ILIlATl{JN FACTLJ"
.I'UF ACTU4L PLA"'T UTILIZATION F4CTOw
E~EwGY -- GEN~RATIO~/ANNUAL ENERGY RECUIREMENTS(MILLIONS OF KILOWATT-nOURS)

e R I TIC A l. PER 100

(contd)

5-1

TABLE 3.10.

"'''EA: FAI"HANI\S
f~1~B4N~S eAS~: 2 -- ~E~IUM LOAD GRO~rM

Tr,TEid 1~' TEAf<: 1"90.
NorES:O~C. c, 1978 ~/ U.5.-1994.
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TABLE 3.10. (contd)

AkEA: A"CIiOk""f
Ai.Ci1UtiAI"E CA:,)t.: 2 -- !~EO lUM LOAD GIlO"'TH
1'.1£kTlt:. tEAk: 19'10.
N'JlI:.~:U~C. t" 1<;70 Il/ U.S.-\q~.Q;.

C R I T 1 C A I. P E k I u II

--------.--------------------------------------------------------------------------------
1 20ua-~1109 I 2110'l-201u I 2ul0-2ul1
I PEAo( MPuF .. ,.>uF ENEi<GY I PEAK MPUF APUF ENt:ilGY I PEAK MPUF Ai"UF fNElICr
/----- -------- 1------ -------- 1------ -----------------------1 I 1

·~E':4;J~rtE. ·«E.ti T~ / Z'll>d. 1335.... / 3030. 13671. / 3104. 13'IlU.

--------------1 I I
kE~ri\J .. ;;l:." I y /

E1 1::.1 IrIG I 1 /
IiYUkO I 1",17 • .50 .50 6160. I 1III 7. .50 .50 61bO. I 101/. .50 .50 016u.
"rf:.AJo;/ELEC / 22'1'::1. .75 .38 7'lCI0. I U'l5. .75 .39 7?1 b • 1 22.'15. .75 .37 733':.
Clll>\8.Tllk';INE I v. .;'0 ~10 G. I 0 •. .50 .10 O. I u. .50 .10 u •
LlI:.",c.L / l) e" • 15 • vi) o. I O. .1::; .00 . O• I U. .15 .,UO u.

I I 1
TOT AI. I 3tH,Z. 13~59. I 3<:1&2. 13a70. I 30"", loS .. 92 •

/ / 1
AUO! T10"5 l I I

rt1lJto({J / _I / I
::.fE. .... /I:.l.EC 1 1 / 400. .75 .20 l\fl.
CO>tij.TUl<ttH:E / 1 /
vlc.'-!:.L 1 / .. I

1 / /
I<f:. f IRE./iENT;; / / /

;-tYl,)iHJ 1 / /
SH... ·Hl:.l.E:C / 1 /
CO ....". TIj,;",I/,E 1 1 I
vIt5EL 1 I /

/ / I

---------------/ / /
~~O~~ l<F..SllU:<CES/ 33&2. 13':159. / 38&2. 1381&. / <l2be. 1'l193.

/ / I
C~I' kES. "ARGIll/ 0.301 I 0.272 / 0.373

/ / /
:<€~E."vE. ;;EU. / sq/J. / 001. / bel.

/ / /
1.0,,:;1:.:> / 1'l". 2iH). 1 152. 205. 1 155. 210.

/ / I
NfT i<ESOllKCES / 312l1. 13359. / 3103. 13b71. / 3481>. 13963.

/ 1 1
Tii~N:>FEiiED / -3~. I -41>. / -58.

I / /
/ I /

SU""l.US 1 1111. O. / 21. O. / :seS. 0."

PEA~ -- .. PEAK LllAV/GENE~ATINb CAPACITY REQuIREM£NTS(MEGAwATTS)
MPUF -- MAXIMUM P~Awl UTILIZATION FACTU"
A!'OF -- ACTUAL PI... i.T UTIl.IZATION FACTUI'!
£N~kGr -- GENc.RATIUN/ANNUA\. ~NERGY REQUI"EMENTS(MIl.LIONS OF KII.UWATT-liuUilS)
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PEAK P~A~ LOAD/GENERATING C~~ACITY I<€QUIREMENTS(MEG~nATTS)
"'~UF MAAl>4UM P\.A·H UTILIlAfICJN FACTOkAPUF ACTuAL PLANT UTILIZATION FACTOR
€NEWGY -- G~N~RATI0N/ANNUAL ENEkGY REQUIR€M€NTS(MI\.LIONS OF KILUWATT-MOURS)

--------.------------------.-------------------------------------------------------------/ c!o,,~-aOO9 / 200'1-2010 / aOl0-2ull/ PEAK MPuF ....uF ENEwGY / PEAK MPUF 'APUF EI'.ERGY / PEA~ ;"PUF 'APUt'" EN€kGY/------ -------- /------ ------.- /------ -------------_._-------/ / /kt(JIJIRL'~"HT S / 5A4. e?501. / 594. 2&0.5. / 003. 2&4S.---------------/ / /"Esuu"CES / / /EX 15T IIIG / / /l1yl),<U / 32b. • ~O .50 1240. I 32b. .50 .50 1240 • / 32b. .50 • 50 1240 •:; T..... "'/ELEC / 371. .15
1

• 42 1359. / 371 ~ .75 .43 140.1 • / 371. .7';, • .. 5 1445.CO"'a.TtJRtlINE / II. • 50 .:0 O. / O. .50 .10 O• / Il. .50 .1il o•lJleS€L / o. • 10 • I)(j O. / o. .10 .00 O• / O. .10 .00 o./ / /TIl r AL / ,,'In. as'l9. / 1>9". 2D"2. / b"lh. <~n.~.,/ I IAuOI TIC),"S I / /H'fIJRO / / I~ r~A"1/ELEC / / I::0"'''. TI):'1 .. II'.E / / /"1,,SEL / / /I / /I>E r lREi~<.rH S / / I,.,YIlRIl / / /5Tl:/,'~/ELt::C / ,. / ICO'1b. TUI<t;WE / / /uIt.SEL / / // / /---------------/ / /GftOS" RESOuRCES/ <.9b. 2599. / b9b. 2&'12. I 69b. 2bil5./ / /CA~ "E5. MARGIN/ II.ba / 0.172 / 0.154/ / /RESExVE '<EiJ. / 117 • / 119. / 121.I / /,,£ISS!:. $ / 29. 38. / 30. 39. / 30. 40./ / /NET "E50URCES / 5'50. 2501. / 54<1. 2!>O3. / 5'15. 21>45./ I /TRAM,FEREO / 34. / 46. / 58.I I // I /SuRPl.US / o. O. / O. U. / O. O.

CRIT!C4" PER IUD

(contd)
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TABLE 3.10.

A"EA: FAI"bAN~S

FAIR6AN~S CAS~: 2 -- MEDIUM LUAD GRO~TH
I~TF.RII€ YEAR: 1990.
NOle$;UeC. 0, l~l~ H/ u.~.-I~q4.



IAljLt j. I I . ~cneaUle OT ~Ian~ RGal~lOn5 - l~e~dWd~~~J

Base Cases Without Interconnections

Anchorage Fa i rbanks
Period High Median Low High ~,1edian :'-ow

78-79

79-80 114 1 il4 1 114 1

80-81 100 1 100 1 100 1

81-82 18 1 18 1 18 1

82-83 500 2 3004 100 1

83-84 200

84-85 2184 18 1 18 1 100

85-86 2886 2886 885 100

86-87 400 100

87-88 200 200

88-89 400 147 147 147

89-90 200 200 100 100 100
90-91 327 327 327

91-92 4439 2438 437

92-93 400 400 200 100 100

93-94

94-95 400 3 200 100 100

95-96 400 3 400 200 257 257 ?r;7
,-c.I

96-97 400 3 400 400 100 100

97-98 400 3 400 200 100 100

98-99 400 3 200 100 100

99-00 400 3 400 400

00-01 400 3

01-02

02-03 400 3 400

03-04 400 3 200 200

04-05

05-06 4003 400 400
06-07" 4003

07-08 200

08-09 400 3

09-10 400 3

10-11 400

TOTAL 78-11 8,281 4,681 2,681 1,471 871 471

See footnotes next page
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TABLE 3.11. (contd)

(1) Scheduled Combustion Turbines

(2) Scheduled Combustion Turbines + 400 MW S.T.
(3) Anchorage 400 MW Coal-Fired Units Could be Replaced with Staged 800 MW

Capacity Units

(4) Scheduled Combustion Turbine + 200 MW S.T.
(5) Bradley Lake (70 MW) x 1.15 for Peaking + 7 MW S.T. National Defense
(6) Bradley Lake (70 MW) x 1.15 for Peaking + 200 MW S.T. + 7 MW S.T. National

Defense
(7) National Defense
(8) 200 MW S.T. + 43 MW S.T. National Defense
(9) 400 MW S.T. + 43 MW S.T. National Defense
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IAtlLt j.I~. ~chedule of Plant Additions - (Megawatts)
Cases With Interconnection Without Upper Susitna

Anchorage Fa i rban ks
"

Period High Median Lmv High Median Low

78-79
79-80 114 1 114 1 114 1

80...81 100 1 100 1 100 1

81-82 18 1 181 18 1

82-83 500 2 300 3 100 1

83-84 200
84-85 2186 18 1 18 1 100

85-86 2885 2885 884 100

86-87 -* -*
87-88 400 200 200

88-89 148 148 148

89-90 400 -* 200 - -* 100

90-91 200 328 328 328

91-92 44311 2439 438

92-93 400 200 200

93-94 400 100
94-95 -* 100 -*
95-96 4007 400 200 12510 12510 258

96-97 400 7 400 200 100 100
97-98 400 7 400 200 100 100
98-99 400 7 400 100
99-00 400

7

00-01 400
7 400 400

01-02 400
7

02-03 4007" 100
03-04 400 200
04.-05 200
05-06 400 7

06-07 400
7 TOO

07-08 400
7

400
08-09

09-10 4007

10-11 400 7

TOTAL 78-11 8,281 4,281 2,231 1,271 671 471

See footnotes next page
,..,..
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TABLE 3.12. (contd)

*Interconnection Installed

(1) Scheduled Combustion Turbine Additions
(2) 100 MW Scheduled Combustion Turbine + 400 MW S.T.
(3) 100 MW Scheduled Combustiqn Turbine + 200 MW S.T.
(4) Bradley Lake (70 MW) x 1.15 for Peaking + 7 MW S.T. National Defense
(5) Bradley Lake (70 MW) x 1.15 for Peaking + 200 MW S.T. + 7 MW S.T. National

Defense
(6) 18 MW Scheduled Combustion Turbine + 200 MW S.T.
(7) Anchorage 400 MW Coal-Fired Units Could be Replaced with Staged 800 MW

Units
(8) National Defense
(9) 200 MW S.T. + 43 MW S.T. National Defense

(10) 100 MW S.T. + 25 MW S.T. National Defense
(11) 400 MW S.T. + 43 MW S.T. National Defense
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I P'l::)Ll:. j. i j. ~chedu]e of Plant Additions - (Megawatts)
Cases With Interconnection With Upper Susitna
Coming On Ljne in 1994

Anchorage Fai rbanks

Period High Median Low High Median Low
78-79

79-80 1141 1141 1141

80-81 1001 1001 . 1001

81-82 181 181 181

82-83 5002 3005 1001

83-84 200

84-85 2188 181 181 100

85-86 2887 2887 886 100

86-87 -* -*

87-88 400 200 200

88-89 1410 1410 1410

89-90 400 -* 200 -* 100

90-91 200 3210 3210 3210

91-92 44314 24312 4310 -*
92-93 - 400 200

93-94 400 200 100

94-95 6773 6583 6443 1323 15i3 1643

95-96 893 863 853 4211 4411 4611

96-97 400

97-98 400 100

98-99 6884 6544- 1244 1384-

99-00 864- 854 6454- 164 184- 1474-

00-01 834 100 194

01-02 4009 100

02-03 4009 400 100

03-04 200

04-05 4009

05-06 4009

06-07 400

07-08 400

08-09 4009

09-10 200

10-11 4009 400

TOTAL 78-11 8,221 4,564 2,538 1,360 697 522

See footnotes next page 58



TABLE 3.13. (contd)

*Interconnection Installed

(1) Scheduled Combustion Turqine Additions
(2) Scheduled 100 MW Combustion Turbine + 400 MW S.T.
(3) Share of Watana Capacity x 1.15 for Peaking
(4) Share of Devil Canyon Capacity x 1.15 for Peaking
(5) Scheduled 100 MW Combustion Turbine + 20n MW S.T.
(6) Bradley Lake (70 MW) x 1.15 for Peaking + 7 MW S.T. National Defense
(7) Bradley Lake (70 MW) i 1.15 for Peaking + 200 MW S.T. + MW S.T. ~ational

Defense
(8) Scheduled 18 MW Combustion Turbine +200 MW S.T.
(9) Anchorage 400 MW Coal-Fire& Units Could be Replaced with Staged 800 MW

Units
(10) National Defense \
(11) Share of Watana Capacity x 1.15 for Peaking + 25 MW S.T. National Defense
(12) 200 MW S.T. + 43 MW S.T. National Defense
(13) Share of Watana Capacity x 1.15 for Peaking + 25 MW S.T. National Defense

'(14) 400 MW S.T. + 43 MW S.T. National Defense
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FIGURE 3.6. Load/Resource Analysis for Anchorage-Cook Inlet Area
Without Interconnection and Without Susitna Project
(Case 1). Low, Medium, and High Load Growth Scenarios
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FIGURE 3.7. Load/Resource Analysis for Anchorage-Cook Inlet Area
With Interconnection but Without Upper Susitna Project
(Case 2). Low, Medium, and High Load Growth Scenarios
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Without Interconnection and Without Upper Susitna Project
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FIGURE 3.10. Load/Resource Analysis for Fairbanks-Tanana Valley Area
With Interconnection but Without Upper Susitna Project
(Case 2). Low, Medium, and High Load Growth Scenari
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FIGURE 3.11. Load/Resource Analysis for Fairbanks-Tanana Valley Area
With Interconnection and With Upper Susitna Project
Corning On Line in 1994 (Case 3). Low, Medium, and High
Load Growth Scenarios

o

1200 ,...-------------------------,

lOS0

900-s:
~
Q
<: 7500
...I

:::.::::
<:
LJ.J
c..
Q ,-.
z 600<:
en
LJ.J
U
e:::
::::J

S; 450
LJ.Je:::
l-
LJ.J
Z

300



4.0 SYSTEM POWER COST ANALYSES

This chapter describes the methodology used to evaluate the annual
cost of power from individual generating facilities (or groups of similar
generating facilities), the method of computing the average system-wide
power costs, and presents' the results of the system power cost analyses.
The first section briefly discusses factors which determine the cost
of power. The second section descri the computational method used to
compute tbe annual cost of power. This method is incorporated into a
computer model titled ECOST4. A listing of the computer code is given in
Appendix D.

The third section of this chapter contains a discussion of how the
system-wide power costs are computed given the power costs for the indi
vidual facilities. The results are presented in the last part of the
chapter.

4.1 FACTORS DETERMINING THE COST OF POWER

Three cost categories are evaluated in this report: 1) interest
amortization charges (capital cost); 2) fuel costs; and'3) operating,
maintenance and replacement costs. Of course, there are other cost items
included in the cost of power to the consumer, such as taxes, insurance,
distribution and billing charges, but these costs are not evaluated in
this report since they typically do not vary among the three cases
evaluated.

These components of the cost of power are shown in Figure 4.1. The
annual plant capital expenses are fixed by the initial financing and are
typically constant over the life of the plant. Operation, maintenance,
and replacement fuel costs typically increase over time as affected by
inflation and real price increases. As a result, the total annual cost
of power progressively increases over time.

4.1.1 Capital Costs
The capital costs represent the total cost of constructing a gene

rating facillty. The capital cost estimates used in this analysis include
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COST OF
ELECTRICITY
(MILLS/K~~H)

TIME (YEARS)

FIGURE 4.1. Components of the Total Annual Cost of Power
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4.1 . 2 Hea t Ra te

SOURCE: Alaska Power Administration, August 1978.

($/kW)

2454
1860
1617
3146
1071.9

It is assu~ed that the capital
the payback period of the
terms of constant October

Total Investment Cost

(million $)

245.4
372.0
646.8

- 2501.2
834.0

100 MW Coal Steam Turbine
200 MW Coal Steam Turbine
400 W~ Coal Steam Turbine
Watana Dam (795 MW)
Devil Canyon Dam (778 MW)

interest and escalation during construction.
costs are repaid in equal annual payments over
plant. The capital cost estimates used are in
1978 dollars.

The total investment cost for the coal-fired and hydroelectric
generating facilities are shown below.

The heat rate is the ratio of the Btu1s going into the plant as fuel
to the kWh1s of electricity produced by the plant. The heat rate is
assumed to remain constant for all plant utilization factors over the
lifetime of the plant. The heat rate for new coal-fired steam electric
plants is assumed to be 10,500 Btu/kWh.

4.1.3 Operation, Maintenance, and Replacement Costs

The operating, maintenance, and replacement (OM&R) costs include the
administrative and general expenses as well as the interim replacement
costs. All estimates are expressed in terms of October 1978 dollars.
They are escalated at a rate equal to the rate of general inflation.

The OM&R costs for coal~fired steam electric and hydroelectric
generating facilities and transmission facilities are shown below.

Transmission facility costs are presented in Table 3.7.
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4.1.7 Unit Fuel Costs

4.1.6 Annual Plant Utilization Factor

Costs
($/kW/yr)

37.6
28.5
24.5
0.94
0.94
2.0

OM&R
(million $)

3.76
5.7
9.8
0.74
0.73

100 MW Coal Steam Turbine
200 MW Coal Steam Turbine
400 MW Coal Steam Turbine
Watana Dam (795 MW)
Devil Canyon Dam (778 MW)
New transmission facilities

SOURCE: Alaska Power Administration, August 1978.

Fuel costs for thermal generation plants are expected to increase
over times following paths shown in Figures 4.2 ~hrough 4.4 for natural

The financing discount rate represents the cost of capital to
utility. A rate of 7.0% is assumed in this report .. This is assumed to
be an average of all types of financing available:

The length of time over which the plant is financed is the payback
period. This is assumed to be equal to the plant lifetime except for
hydro projects where a 50-year payback period is assumed versus at least
a 100-year plant lifetime (see Section 3.2.6).

The plant utilization factor (PUF) is the ratio of the actual power
production during a year to the theoretical maximum if the plant was to
run 8760 hours at 100% capacity during the year.

The annual plant utilization factor is highly variable depending upon
many factors (e.g., forced outage rate, cost of power from alternative
sources, and power production requirements). Because of this, it is
necessary to explicitly'consider the effects of the PUF on the cost or
power over the lifetime of a plant. As pointed out earlier, the PUFs
used in the report are determined by the load/resource analyses (see
Section 3.2.6).

4.1.5 Payback Period

4.1.4 Financing Discount Rate
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gas (Cook Inlet areas), coal and distillable o{l. Although natural gas
is likely to become available in the Fairbanks region in the early to mid
1980 1 s, Federal policies are expected to preclude its use for power gen
eration except for probing and the cost is indeterment at the present
time.

4.1.8 General Inflation Rate

Because of the uncertainty involved in estimating the future rate of
inflation, two alternative cases are evaluated. A constant dollar case
(0% inflation), and a 5% inflation case.

4.1.9 Construction Escalation Rate

In this analysis, ~onstruction costs are assumed to escalate at the
same rate as the rate of general inflation.

4.1.10 Fuel Escalation Rate

The fuel escalation rate is set to equal the general inflation rate
plus 2%.

4.2. METHOD OF COMPUTING THE ANNUAL COST OF POWER FROM INDIVIDUAL
GENERATING FACILITIES

During any year the electrical power production is computed thus:

*EPPRO i = (ICAP * PUFi * HPY)/ 1000

where:

ICAP = Installed capacity (MW)
PUF. = Plat utilization factor in year i (fraction)

1

HPY = Hours per year (8760 hours/year)

* Parameters with the subscript i are assumed to vary each year over the
lifetime of the plant. Parameters without the subscript are assumed to
be constant over the lifetime of the plant.
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The total annual costs (TAC) are composed of two elements: variable costs
and fixed costs. In equation form:

TAC. = VARC. + FIXC.
111

where:

VARC i = Variable costs in year i ($/Year)
FIXCi = Fixed costs in year i ($/Year)

The variable costs consist only of the fuel costs.

VARCi = FUELCi
where:

FUELCi = Fuel costs in year i ($/Year).

In turn, fuel costs are computed:

~UELCi = HEATR * EPPRO i * UFUELCi
where:

HEATR = Heat rate (Stu/kWh)
EPPROi = Electrical power production in year i (MMkWh)

UFUElC i = Unit fuel costs in year i ($/MMS'tu)

The fixed costs consist of two factors. These factors can be wri
ten in the following equation form:

FIXC; = INTAM + OMRCi
where:

INTAM = Interest and amortization (capital recovery) charges ($/Year)
OMRC; = Operations, maintenance and replacement costs in year; ($/Year).

The interest and amortization charges (INTAM) represent the annual debt
service payments.
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INTAM = CRF * TINVC

AC ..
lJ

n
= :E

i=l
TAC.

J

where:

TAC. = total annual cost of power production for the system in
J

year j ($)

CRF = Capital Recovery Factor
TINVC = Total Investment Costs ($)

PBP = Payback period (years)

To compare the overall cost of power produced by these alternatives
a relatively straightforward method is used. The costs of producing and
transmitting power for each of the generation and transmission facilities

are added together for each year during the period 1978-2010. In equation

form:

where:

The methodology described in this section is incorporated into a

computer model called ECOST4.

Once the costs of producing power from the various individual gen
erating facilities in a system are known, a method of comparing the total

cost of power from the three alternative system configurations evaluated
in this report is needed.

The capital recovery factor is used to compute a future series of equal
end-of-year payments that will just recover a present sum paver n periods v

at compound interest (IR). It is computed thus:(l, p.26)

where:

4.3 METHOD OF COMPUTING AVERAGE SYSTEM POWER COST



.' AC .. = annual cost of prOd~cing."or"t;ansmitting power for facility
lJ

i duri ng year j ($)

n = number of generation and transmissjon facilities in system.

Likewise the amount of power produced by each facility during each
year is summed to give a system-wide total.

where:

n
= :E

i =1
PP ..

lJ

TAPP j = total annual power production for the system in year j (kWhs)

PPij = power 'produced by each generating facility i during year j

(KWHs)

n = number of generating facilities in system

By dividing the total cost by the total generation an average cost of power
for the system is obtained for each year.

EPCOSTj

where:

EPCOSTj = average system-wide cost of power for year j ($/kWh)

By comparing the costs of power, the system producing the lowest cost of
" power can be selected.

4.4 RESULTS OF SYSTEM CASH FLOW AND POWER COST CALCULATIONS

The results of the system cash flow and power cost calculations are pre
sented in this section. As pointed out earlier in the report three cases were
evaluated:

Case 1. All additional generating capacity assumed to be coal-fired
steam turbines without a transmission interconnection between
the Anchorage-Cook Inlet area and the Fairbanks-Tanana
Valley load centers.
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Case 2. All additional generating assumed to be coal-fired steam
turbines including a transmission ir.terconnection.

Case 3. Additional capacity to include the Upper Susitna project
(including transmission interconnection) plus additional
coal as needed. Upper Susitna assumed to come on line in
1994.

Tables 4.1 through 4.36 present the,cash flow and power cost calculated
for the 3 cases. The contents of these tables are summarized below:

Table Load Growth Inflation
Number Area Scenario Case Rate (%)

4.1 Anchorage Low 0
2 II II II 5
3 II II 2 0
4 II II II 5
5 II II 3 0
6 II II II 5
7 II Medium 1 0
8 II II II 5
9 II II 2 0
10 II II II 5
11 II II 3 0
12 II II II 5
13 " High 0
14 " " "

,...
:J

15 " " 2 0
16 " II II 5
17 " " 3 0
18 II II II 5
19 Fa i rbanks Low 0
20 " " II 5
21 II II 2 0
22 II II II 5
23 II II 3 0
24 II II II 5
25 II Medium 0
26 II II II 5
27 II II 2 0
28 II II " 5
29 II II 3 0
30 II II II 5
31 II High 0
32 II " II 5
33 II II 2 0
34 II II " 5
35 " II 3 0
36 " II II 5
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TABLE 4.1- Anchorage-Cook Inlet Area, Low Load Growth Scenario, Case 1,0% Inflation

New Hydroe1ectrl c Transmission
Total Cost _ lkw COilLfued Capaclli__ Costs Systems ___ Totaf Total Total System
of Existing Investment OM&R Coal loves tmentoM&R Investment OM&R Investment System Consumption, Average POl~er

~ Capad ty .--iosts_ Costs Costs _ _ Costs__ Costs -----f~!L-_ Costs Costs Costs,-l Mr1Y-WIi Cos ts, t/KWIi

78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2376 1.4

79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 2568 1.7

80-81 48.2 --- --- --- --- --- 0.6 0.4 --- 49.2 • 2706 1.8

81-82 52.8 --- --- --- --- --- 0.6 0.4 --- 53.8 2850 1.9

82-83 61.1 --- --- 3.1 --- --- 0.6 0.4 --- 65.3 2991 2.2

83-84 62.0 --- --- 3.3 --- --- 0.6 0.4 --- 66.3 3132 2.1

84-85 66.7 --- --- 3.3 --- --- 0.6 0.4 --- 71.1 3273 2.2

85-86 66.7 1.3 0.2 3.6 10.9 0.4 0.6 0.4 12.8 84.1 3433 2.4

8o-a? 67.2 1.3 0.2 3.7 10.9 0.4 0.6 0.4 12.8. 84.8 3594 2.3

87-88 66.4 30.0 5.9 6.7 10.9 0.4 17.1 3.6 58.0 141.0 3754 3.7

83-59 59.0 30.0 5.9 9.6 10.9 0.4 17.1 3.6 58.0 136.6 3915 3.5

89-90 54.5 58.7 11.6 16.6 10.9 0.4 17.1 3.6 86.7 173.4 4075 4.2

90-91 50.2 58.7 11.6 22.5 10.9 0.4 17.1 3.6 86.7 175.0 4285 4.1

91-92 47.1 66.8 13.7,. 26.6 10.9 0.4 17 .1 3.6 94.8 185.7 4495 4.1
'-l

0.4 17.1 3.6 123.5 4705CO 92-93 42.4 95.5 13.9 34.5 10.9 . 223.3 4.7

93-94 38.9 95.5 18.9 41.9 10.9 0.4 17; 1 3.6 123.5 227.2 4915 4.6

94-95 39.4 124.2 24.6 50.7 10.9 0.4 17.1 3.6 152.2 270.9 5125 5.3

%-96 34.5 152.9
.

30.3 56.9 10.9 0.4 17.1 3.6 180.9 306.6 5385 5.7

96-97 ~8.3 202.11 40: 1 64.1 10.9 0.4 17.1 3.6 230.8 :;67.3 5645 6.5

97-98 25.4 202.8 40. I 69.1 10.9 0.4 17.1 3.6 230.8 369.4 5904 6.3

98-99 27.4 2C2.8 40.1 74.1 10.9 0.4 17.1 3.6 230.8 376.4 6164 6.1

99-2000 22.6 252.7 49.9 80.4 10.9 0.4 3.3.5 6.8 297.1 457.2 6424 7.1

00-01 12.2 252.7 49.9 83.8 10.9 0.4 33.5 6.8 297.1 450.2 M89 6.9

01-02 11.0 252.7 49.9 86.9 10.9 0.4 33.5 6.8 297.1 452.1 6555 6.9

02-03 Ul 252.7 49.9 90.4 10.9 0.4 33.5 6.8 297.1 449.4 6620 6.a

03-04 4.8 252.7 49.9 93.3 10.9 0.4 33.5 6.8 297.1 452.3 6686 6.8

04-05 3.6 252.7 49.9 96.6 10.9 0.4 33.5 6.8 297.1 454.4 6751 6.7

05-06 3.6 302.6 59.7 99.6 10.9 0.4 33.5 6.8 347.0 517.1 Gill 7 7.6

06-07 3.6 302.6 59.7 102.7 10.9 0.4 33.5 6.8 347.0 520.2 6882 7.5

07-0S 3.6 302'\'6 59.7 105.8 10.9 0.4 33.5 6.8 347.0 523.3 6948 7.5

08-09 3.6 302.6 59.7 101l.9 10.9 0.4 33.5 6.8 347.0 526.~ 7013 7.5

09- 10. 3.6 302.6 59.7 112.1 10.9 0.4 33.5 6.8 347.0 529.6 7079 7.5

W-ll 3.6 302.6 59.7 115.4 10.9 0.4 33.5 6.8 347.0 532.9 7144 7.5



TABLE 4.2. Anchorage-Cook Inlet Area, Low Load Growth Scenario, Case 1,5% Inflation-----
New Ilydroelectl'fc Tl'ansml ss Ion

Total .Cost _~!'!S~l..!.!~ Capac! ~L_ Costs __.iY~.!~__ Total Total Total System
of Ex Is t1llg Investment ON&R Coal Investment OHM Investment OM&R Investment System Consumption, Average Power

_Year ~acity_ Costs Cos!i Costs _Costs___ Cosl~ _Costs__ Costs Costs Costs I $ MI~~WIl__ Cos ts I C/ KWH

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2376 1.3

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.1 2568 1.6

80-81 45.7 --- --- --- --- -,.. - 0.7 0.4 --- 46.8 2706 1.7

8\-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 2850 1.7

82-83 59.5 --- --- 3.1 -- - --- 0.7 0.5 --- 63.9 2991 2.1

83-84 63.6 --- --- 3.3 --- --- 0.7 0.5 --- 68.1 3132 2.2

B4-85 68.7 --- --- 3.3 --- --- 0.7 0.5 --- 73.3 3273 2.2

85-86 68.9 2.0 0.4 3.6 14.8 0.6 0.7 0.5 17.5 90.8 3433 2.6

86-87 69.8 2.0 0.4 3.9 14.8 0.6 0.7 0.5 17.5 92.7 3594 2.6

87-88 67. I 46.6 9.2 7.3 14.8 0.6 24.1 5.4 85.5 175.2 3754 4.7

88-89 60.6 46.6 9.7 11. 1 14.8 0.6 24.1 5.7 85.5 173.2 39\5 4.4

89-90 56.4 95.7 19.9 20.\ 14.8 0.7 24.1 6.0 134.6 . 237.8 4075 5.8

90-91 52.5 95.7 20.9 28.6 14.8 0.7 24.1 6.3 134.6 243.6 4285 5.7

9\-92 49.8 111.\ 24.8 35.2 14.6 0.7 24.1 6.6 150.0 267.2 4495 5.9
'-l

168.tl\.0 92-93 47.4 37.4 48.4 14.8 0.8 24. I 6.9 206.9 347.8 4705 7.4

93-94 46.5 168.0 39.2 61.3 14.8 0.1l 24.1 7.3 206.9 362.0 4915 7.4

94-95 48.5 230.7 51.6 17.9 14.8 0.9 24.1 7.7 269.6 456.2 5125 8.9

95-96 43.8 296.5 67.3 92.2 14.8 0.9 24.1 8.1 335.4 547.7 5365 10.2

96-97 36.3 416.7 94.3 108.6 14.8 0.9 24.1 8.5 455.6 704.2 5645 12.5

97-98 37.7 416.7 99.0 122.6 14.8 1.0 24.1 8.0 455.6 724.8 5904 12.3

S6-99 37.5 416.7 103.9 138.4 14.8 1.0 24.1 9.3 455.6 -745.7 6164 12.1

99-2000 31. 7 555.8 136.4 156.6 14.6 1.1 68.3 18.4 633.9 963.1 6424 15.3

00-01 16.7 555.8 143.3 172.0 14.6 1.1 68.3 19.3 638.9 991.3 6498 15.3

01-02 15.3 555.8 150.4 1136.5 14.8 1.2 68.3 20.3 633.9 1012.6 6555 15.4

02-03 5.4 555.8 157.9 204.3 14.3 1.3 63.3 21.3 638.9 1029.6 6620 15.5

03-04 5.5 555.8 165.8 221.6 14.B 1.3 68.3 22.4 638.9 1055.5 6686 15.8
04-05 3.6 555.8 174.1 240.4 14.B 1.4 6B.3 23.5 638.9 1081.9 6751 16.0

05-06 3.7 142.3 219.4 259.!l 14.8 1.5 6B.3 24.6 825.4 1334.4 6817 19.6

06-07 3.. 9 742.3 230.4 280.8 14.8 1.5 68.3 25.9 825.4 1367.9 6882 19.9

07-08 4.0 742.3 241. 9 303.6 14.8 1.6 68.3 27 .2 825.4 1403.7 694B 20.2
Oll-09 4.1 742.3 25·1.0 328.2 14 .8 1.7 68.3 21:1.5 825.4 1441.9 7013 20.6

09-10 4.2 472.3 266.7 354.6 14.8 1.B 6il.] 30.0 025.4 141l2.7 7079 20.9
10-11 4.4 142.3 2110.1 3112.9 14.1l 1.9 63.3 31. 5 iJ25.4 1526.2 7144 21.4



TABLE 4.3. Anchorage-Cook Inlet Area) Low Load Growth Scenario) Case 2, 0% Inflation-----
New lJydroelectric Transmission

Total Cost New COd1 .fj!,~d ca~!.!f1-- Costs Systems Total Total Tota1 Sys tern
of Existing Investment OH&R Coa rriViisfiiienr-oH&ll- Investment --OM&R Investment System Consumption. Average Power

Year Ca2acl!.L- Costs fosts Costs __ ~~-- CosH. Costs Costs Costs Costs, $ --!:!!:!.~ Cos ts. ¢IKI.Ifl

78-79 33.1 --- --- --- --- -- - 0.6 0.4 --- 34.1 2376 1.4
79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 2568 1.7

80-81 48.2 --- --- --- --- --- 0.6 0.4 --- 49.2 2706 1.8

81-82 57..8 --- --- --- --- --- 0.6 0.4 --- 53.8 2850 1.9

82-83 61.1 --- --- 3.1 --- --- 0.6 0.4 --- 65.3 2991 2.2
83-84 62.0 --- --- 3.3 --- --- 0.6 0.4 --- . 66.3 3132 2.1

lH-85 66.7 --- --- 3.3 --- --- 0.6 0.4 --- 71.1 3273 2.2

85-86 66.7 1.3 0.2 3.6 10.9 0.4 0.6 0.4 12.8 84.1 3433 2.4
86-87 67.2 1.3 0.2 3.7 10.9 0.4 0.6 0.4 12.8 84.8 3594 2.3
87-118 66.4 30.0 5.9 6.7 10.9 0.4 17.1 3.6 58.0 141.0 375~ 3.7

88-89 59.0 30.0 5.9 9.6 10.9 0.4 17.1 3.6 58.0 136.6 3915 3.5

89-90 54.5 58.7 11.6 16.6 10.9 0.4 17.1 3.6 86.7 173.4 4075 4.2

90-91 50.2 58.7 11.6 22.5 10.9 0.4 17.1 3.6 86.7 175.0 4285 4.1

91-92 47.1 66.8 13.2 26.6. 10.9 0.4 17.1 3.6 94.8 185.7 4495 4.1
CO

18.9 10.9 0.4 17.1 3.6 123.5 223.3 4705 4.70 92-93 42.4 95.5 34.5

93-94 38.9 95.5 18.9 41.9 10.9 0.4 17.1 3.6 123.5 227.2 4915 4.6
94-95 39.4 95.5 HJ.9 46.3 10.9 0.4 35.9 5.6 142.3 252.4 5125 4.9

95-96 34.5 124.2 24.6 55.3 10.9 0.4 35.9 5.6 171.0 290.9 53115 5.4

96-97 28.3 152.9 30.3 64.1 10.9 0.4 35.9 5.6 199.7 327.9 5545 5.8
97-98 25.4 202.11 40.1 69.2 10.9 0.4 35.9 5.6 249.6 3119.8 5904 6.6

98-99 27.4 202.8 40.1 74.1 10.9 0.4 35.9 5.6 . 249.6 396.7 6164. 6.4
99-2O()O 22.6 202.5 40.1 80.4 10.9 0.4 35.9 5.6 249.6 397.9 6424 6.2

00-01 12.2 252.7 49.9 83.8 10.9 0.4 52.4 8.11 316.0 470.6 54119 7.2

01-02 11.0 252.7 49.9 86.9 10.9 0.4 52.4 8.11 316.0 472.5 6555 7.2

02·03 4.8 525.7 49.9 90.4 10.9 0.4 52.4 8.11 316.0 469.0 f620 7.1
03-04 4.8 252.7 49.9' 93.4 10.9 0.4 52.4 8.11 316.0 472.11 6686 7.1.
04-05 3.6 252.7 49.9 96.6 10.9 0.4 52.4 8.11 316.0 474.8 6751 7.0
05-06 3.6 525.7 49.9 99.6 10.9 0.4 52.4 8.11 316.0 477.8 GG17 7.0
06-07 3.6 252.7 49.9 99.6 10.9 0.4 52.4 8.8 316.0 411o.9 6882 7.0
OHJ8 3.6 252.7 49.9 105.7 10.9 0.4 52.4 1l.1l 316.0 484.0 6948 7.0
08-09 3.6 252;7 49.9 1011.9 10.9 0.4 52.4 8.1l 316.0 41l7.1 7013 6.9
09-10 3.6 252.7 49.9 112.1 10.9 0.4 52.4 8.8 316.0 490.3 7079 6.9
10-11 3.6 252.7 49.9 115.4 10.9 0.4 52.4 1l.8 316.0 493.6 7144 6.9



TABLE 4.4. Anchorage-Cook Inlet Area. Low Load Growth Scenario. Case 2, 5% Inflation

NCI~ Hydroelectric Transmission
Total Cost flew Coal flr;~ capac1~ Costs _2x~1~JIIs Total Total Total System
of Existing Tn"ilestm~()M& (;0a liivestmentoM1.lr loves tment --OR"&l( Investment System c.onsumption, Average Power

_Year Capaci ty Cosll.-.. Costs Costs Costs - Costs -ill~ Costs Costs Costs, $ MMKWIt Costs, ¢/K;;H

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2376 1.3

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.1 2568 1.6

80-81 45.7 --- --- --- --- --- 0.1 0.4 --- 46.8 2706 1.7

81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 2850 1.7

82-83 59.5 --- --- 3.1 --- --- 0.7 0.5 --- 63.9 2991 2.1

83-84 63.6 --- --- 3.3 --- --- 0.7 0.5 --- 68.1 3132 2.2

84-85 60:7 --- --- 3.3 --- --- 0.7 0.5 --- 73.3 3273 2.2

85-86 68.9 2.0 0.4 3.6 14.8 0.6 0.7 0.5 17 .5 90.8 3433 2.6

86-07 69.8 2.0 0.4 ) r 14.8 0.6 0.7 0.5 17 .5 92.7 3594 2.6

8/-138 6-7".1 46.6 9.2 I.J 14.8 0.6 24.1 5.4 85.5 175.2 3754 4.7

88-89 60.6 46.6 9.7 11. 1 14.8 0.6 24.1 5.7 85.5 173.2 3915 4.4

89-90 56.4 95.7 19.9 20.1 14.8 0.7 24.1 6.0 134.6 237.8 4075 5.8

90-91 52.5 95.7 20.9 28.6 14.8 0.7 24.1 6.3 134.6 243.6 4285 5.7

91-92 49.8 111. 1 24.8 35.2 14.8 0.7 24.1 6.6 150.0 267.2 4495 5.9
CO

92-93 47.4 168.0 37.4 48.4 14.8 0.8 24.1 6.9 206.9 347.8 4705 7.4--'

93-94 46.5 168.0 39.2 61. 3 14.8 0.8 24.1 7.3 206.9 362.0 491!i 7.4

94-95 48.5 168.0 39.3 71.2 14 .8 0.9 63.6 9.7 246.4 416.0 5125 8.1

95-96 43.8 233.3 54.4 89.5 14 .8 0.9 63.6 10.3 312.2 511.1 5385 9.5

96-97 36.3 302.9 70.3 108.6 14.8 0.9 63.6 10.8 381.3 600.7 5645 10.8

97-98 37.7 429.1 99.1 122.6 14.8 1.0 63.6 11.3 507.5 779.2 5904. 13.2

98-99 37.5 429.1 104.1 138.4 14.8 1.0 63.6 11.9 507.5 800.4 6164 13.0

99-2000 31. 7 429.1 109.3 156.6 14.8 1.1 63.6 12.5 507.5 818.7 6424 12.7

00-01 16.7 575.2 143.4 172.0 14.8 1.1 110.0 22.1 700.0 1055.3 6489 16.3

01-02 15.3 575.2 150.6 186.4 14.8 1.2 110.0 23.2 700.0 1076.7 6555 16.4

02-03 5.4 575.2 158.1 204.9 14.8 1.3 110.0 24.4 700.0 1094.1 6620 16.5

03-04 5.5 575.2 166.1 221.6 14.0 1.3 110.0 25.6 700.0 1120.1 6686 16.7

04-05 3.6 575.2 174.4 240.4 14.8 1.4 110.0 26.9 700.0 1146.7 6751 17.0

05-06 3.7 575.2 183.1 259.8 14.8 1.5 110.0 28.2 700.0 1176.3 G817 17.2

06-07 3.9 575.2 192.2 280.8 14.8 1.5 110.0 29.6 700.0 1208.0 6882 17 .5

07-08 4.0 575.2 201.8 303.6 14.8 1.6 110.0 31.1 700.0 1242.1 6948 17 .9

08-09 4.1 575.2 211. 9 328.2 14.8 1.7 110.0 32.7 700.0 127B.6 7013 13.2

09-10 4.2 575.2 222.5 354.6 14.B 1.8 110.0 34.3 700.0 1317 .4 7079 10.6

10-11 4.4 575.2 233.7 302.9 14.8 1.9 110.0 36.0 700.0 135B.9 7144 19.0



TABLE 4.5. Anchorage-Cook Inlet Area, Low Load Growth Scenario, Case 3, 0% Inflation-------
New lIydroe1ectrfc Transmission

Total Cost _·_N~fQillJ.r~!!..f!!pE.£!!Y ___ Costs Systems Total Total Total System
of Exlstin9 Investment OM&R Coal InvesTiiient--OM&R - TOVesblien t OM&R Investment System ConsumptIon, Average Power

...:!.!W:- Capacity ~.- Costs Cost5 Cost~_ Costs ~!L- Costs Costs Costs, $ --!'Jtl!Ji!L_ Costs, UKWIJ

78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2376 1.4

79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 2568 1.7

80-81 48.2 --- --- --- --- --- 0.6 0.4 --- 49.2 2706 1.8

lll-tl2 52.8 --- --- --- --- --- 0.6 0.4 --- 53.8 2850 1.9

fJ2-tl3 61.1 --- --- 3.1 --- --- 0.6 0.4 --- 65.3 2991 2.2

83-84 62.0 --- --- 3.3 --- --- 0.6 0.4 --- 66.3 3132 2.1

84-85 66.7 --- --- 3.3 --- --- 0.6 0.4 --- 71.1 3273 2.2

85-86 66.7 1.3 0.2 3.6 10.9 0.4 0.6 0.4 12.8 84.1 3433 2.4

86-87 67.2 1.3 0.2 3.7 10.9 0.4 0.6 0.4 12.8 84.8 3594 2.3

87-88 66.4 30.0 5.9 6.7 10.9 0~4 17.1 3.6 58.0 141.0 3754 3.7

88-89 59.0 30.0 5.9 9.6 10.9 0.4 17.1 3.6 58.0 136.6 3915 3.5

89-90 54.5 58.7 11.6 16.6 10.9 0.4 17.1 3.6 86.7 173.4 4075 4.2

90-91 50.2 58.7 11.6 22.5 10.9 0.4 17.1 3.6 86.7 175.0 4285 4.1

CO 91-92 47.1 66.8 13.2 26.6 10.9 0.4 35.9 5.6 113.6 206.0 4t.95 4.6
N 92-93 42.4 66.8 13.2 30.3 10.9 0.4 35.9 5.6 113.6 205.0 4705 4.4

93-94 38.9 95.5 18.9 38.9 10.9 0.4 35.9 5.6 142.3 244.5 4915 5.0

9·1-95 39.4 95.5 18.9 20.6 155.9 1.0 35.9 5.6 287.3 372.3 5125 7.3

95-96 34.5 95.5 111.9 21.6 155.9 1.0 35.9 5.6 287.3 368.4 5385 6.8

96-97 28.3 95.5 18.9 27.9 155.9 1.0 35.9 5.6 287.3 368.5 5645 6.5

97-98 25.4 .95.5 Ill. 9 32.2 155.9 1.0 35.9 5.6 287.3 369.9 5904 6.3

98-99 27.4 95.5 18.9 26.4 155.9 1.0 35.9 5.6 287.3 376.1 6164 6.1

99-2000 22.6 95.5 18.9 7.9 204.2 1.6 35.9 5.6 335.6 391.7 6424 6.1

lllJ-OI 12.2 95.5 Ill. 9 8.0 204.2 1.6 • 35.9 5.6 335.6 381.4 6489 5.9

01-02 11.0 95.5 18.9 8.1 204.2 1.6 35.9 5.6 335.6 380.3 6555 5.6

02-03 4.8 95.5 lB.9 9.3 204.2 1.6 35.9 5.6 335.6 375.3 6620 5.7

03-04 4.8 95.5 18.9 10.6 204.2 1.6 35.9 5.6 335.6 376.6 6686 5.6

0-1-05 3.6 95.5 18.9 12.0 204.2 1.6 35.9 5.6 335.6 376.8 6751 5.6

05-06 3.6 95.5 18.9 13.2 204.2 1.6 35.9 5.6 335.6 378.0 6817 5.5

06-07 3.6 95.5 IB.9 14.6 204.2 1.6 35.9 5.6 335.6 379.4 6882 5.5

07-08 3.6 . 95.5 lB.9 16.0 204.2 1.6 35.9 5.6 335.6 380.8 6948 5.5

08-09 3.6 95.5 18.9 17.4 204.2 1.6 35.9 5.6 335.6 382.2 7013 5.4

U9-10 3.6 95.5 lB.9 18.9 204.2 1.6 35.9 5.6 335.6 383.7 7079 5.4

10-11 3.6 95.5 18.9 20.4 204.2 1.6 35.9 5.6 335.6 385.2 7144 5.4



TABLE 4.6. Anchorage-Cook Inlet Area, Low Load Growth Scenario, Case 3, 5% Inflation

New Hydroelectric Transmission
Total Cost New Coal Fired Capa£!!y Costs Systems Total Total Total System
of Existing riWes tmeiit--o"MfR Coa". loves tmeii"tOM&R- Investment ~~- Investment System Consumption, Average Power

~ Capac! ty ~- Costs Costs Costs Costs ~- ~ Costs Costs, $ MMKWIl Costs, <//KWIl

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2376 1.3

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.1 2568 . 1.6

80-81 45.7 --- --- --- --- --- 0.7 0.4 --- 46.8 2706 1.7.
81-8? 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 2850 1.7

82-83 59.5 --- --- 3.1 --- --- 0.7 0.5 --- 63.9 2991 2.1

83-84 63.6 --- --- 3.3 --- --- 0.7 0.5 --- 68.1 3132 2.2

84-85 68.7 --- --- 3.3 --- --- 0.7 0.5 --- 73.3 3273 2.2

85-86 68.9 2.0 0.4 3.6 14.8 0.6 0.7 0.5 17.5 90.8 3433 2.6

86-67 69.3 2.0 0.4 3.9 14.8 0.6 0.7 0.5 17 .5 92.7 3594 2.6

87-86 67.1 46.6 9.2 7.3 14.8 0.6 24.1 5.4 85.5 175.2 3754 4.7

88-89 60.6 46.6 9.7 11. 1 14.8 0.6 24.1 5.7 85.5 173.2 39'15 4.4

89-90 56.4 95.7 19.9 20.1 14.8 0.7 24.1 6.0 134.6 237.8 4075 5.8

90-91 52.5 95.7 20.9 26.6 14.6 0.7 24.1 6.3 134.6 243.6 4285 5.7

91-92 49.8 111.1 24.8 35.3 14.8 0.7 58.? 8.4 184.1 303.1 4495 6.7
<Xl
w 92-93 47.4 111.1 26.1 42.5 14.8 '0.8 58.2 6.8 184.1 309.7 4705 6.6

93"94 46.5 170.8 29.2 56.9 14.8 0.8 50.2 9.3 243.8 396.5 4915 8.1

94-95 48.5 170.8 41.1 31. 7 319.9 2.1 58.2 9.7 548:9 682.0 5125 13.3

95-96 43.8 110.0 43.2 35.0 319.9 2.2 58.2 10.? 540.9 633.3 5385 1?.7

96-97 36.3 170.8 45.4 47.4 319.9 2.3 56.2 10.7 548.9 691.0 5645 12.2

97-98 37.7 170.8 47.6 56.9 319.9 2.4 5i1.2 11.3 548.9 704.8 5904 11.9

98-99 37.5 170.8 W.O 68.1 319.9 2.5 56.2 11.8 548.9 718.8 6164 11.7

99-2000 31.7 170.8 52.5 15.4 449.7 4.2 56.2 12.4 678.7 794.9 6424 12.4

00-01 16.7 170.8 55.0 . 16.3 449.7 4.5 58.2 13.5 67f1.7 784.8 5489 12.1

01-02 15.3 1/0.8 57.9 17.4 449.7 4.7 5f}'?' 13.7 678.7 787.7 6555 12.0

02-03 5.4 170.8 60.6 21.2 449.7 4.9 58.2 14 .4 676.7 785.4 6620 11.9

03-04 5.5 170.8 63.8 25.1 449.7 5.2 58.2 15.1 678.7 793.4 ~686 11.9

04-05 3.6 170.8 67.0 29.9 449.7 5.4 58.2 15.9 678.7 800.5 6751 !l.9

05-06 3.7 170.8 70.4 34.3 449.7 5.7 58.2 16.7 678.7 809.5 6816 11.9

06-07 3.9 170.8 73.9 40.0 449.7 6.0 58.2 17 .5 678.7 820.0 6882 11.9

07-08 4.0 170..8 77 .6 45.9 449.7 6.3 58.2 18.4 678.7 830.9 6948 11.9

Ofl-09 4.1 170.8 Ill. 5 52.4 449.7 6.6 58.2 19.3 &78.7 842.6 7013 12.0

09-10 4.2 170.8 8S.5 59.7 449.7 6.9 58.2 20.2 678.7 855.2 7079 12.1
10-11 4.4 170.8 89.8 67 .~ 449.7 7.3 58.2 21.3 678.7 869.0 7144 12.2



TABLl~ 4.7. Anchorage-Cook Inlet Area, Medium Load Growth Scenario, Case 1, 0% Inflatioh

New l~droelectrfc Transmfsslon
Total Cost _1!.£!i. Coa I Hred Capac! ty

1
- Costs Systems Total Total Total System

of Existing Investment O~l&R Coa Investment OM&R Investment ON&R Investment System Consumptfon, Average Power
~ Capac1 ty ~tL- ~ Costs Costs ~osts -~- ~ Costs Costs, $ HMKWH Co~.!ili!L

78-79 33.1 --- --- --- --- --- .6 .4 --- 34.1 2531 1.3

79-80 42.2 --- --- --- --- --- .6 .4 --- 43.2 2801 1.5

80-81 48.2 --- --- --- --- --- .6 .4 --- 49.2 3041 1.6

81-82 52.8 --- --- --- --- --- .6 .4 --- 53.8 3281 1.6
82-83 61.1 28.7 5.7 6.5 --- --- .6 .4 29.3 103.0 3521 2.9

83-84 62.0 28.7 5.7 9.2 --- --- .6 .4 29.3 106.6 3761 2.8

84-85 66.7 28.7 5.7 11.8 --- --- .6 .4 29.3 114.0 4001 2.8

85-86 66.7 58.7 11'.6 18.5 10.9 .4 17.1 3.6 86.7 187.6 4329 4.3

86-87 67.2 58.7 11.6 24.19 10.9 ..4 17.1 3.6 86.7 193.7 4657 4.2
87-88': 66.4 87.4 17 .3 29.9 10.9 0.4 17.1 3.6 . 115.4 233.0 4985 4.7

88-89 59.0 87.4 17.3 36.2 10.9 0.4 17.1 3.6 115.4 231.9 5313 4.4

89-90 54.5 116.1 23.0 46.4 10.9 ,0.4 17.1 3.6 144.1 272.0 5641 4.8

90-91 50.2 116.1 23.0 52.9 10.9 0.4 17.1 3.6 144.1 274.2 6063 4.5

9J-92 47.1 152.9 30.3 61.9 JO.9 0.4 17.1 3.6 180.9 324.2 6485 5.0
00 I
.j::> 92-93 42.4 202.8 40. J 70.2 JO.9 0.4 J7.1 3.6 230.8 387.5 6907 5.6

93-94 38.9 202.8 40. J 77.9 JO.9 0.4 17. J 3.6 230.8 39J.7 7329 5.3

94-95 39.4 202.8 40. J 84.6 10.9 0.4 17 .1 3.6 230.8 398.9 7751 5. J

95-95 34.5 252.7 49.9 9·1 6 JO.9 0.4 17.1 3.6 2BO.7 463.7 83lJ 5.6

96-97 28.3 302.6 59.7 106.8 10.9 0.4 33.5 6.8 347.0 549.0 8871 6.2

97-9B 25.4 352.5 69.5 116.9 10.9 0.4 33.5 6.8 396.9 615.9 9431 6.5

98-99 27.4 353.5 69.5 126.7 10.9· 0.4 33.5 6.3 396.9 627.7 999J 6.3

99-2000 22.6 402.4 79.3 138.5 10.9 0.4 33.5 6.B 446.8 694.4 1055J 6.6

OO-OJ J2.2 402.4 79.3 146.3 . 10.9 0.4 33.5 6.3 446.8 691.8 10863 6.4

OJ-02 JI.O 402.4 79.3 1~.~.. 3 10.9 0.4 33.5 6.B 446.8 698.6 ; 1175 6.3

02-03 4.8 452.3 89.1 J62.5 10.9 0.4 33.5 6.8 496.7 760.3 11437 6.6

03-0'1 4.8 452.3 89.1 J70.7 JO.9 0.4 33.5 6.8 496.7 767.9 11799 6.5

04-05 3.6 452.3 89.1 179.4 10.9 0.4 33.5 6.8 496.7 776.0 121Jl 6.4

05-06 3.6 502.2 98.9 J88.0 10.9 0.4 50.0 10.0 563.1 864.0 J2423 6.9

06-07 3.6 502.2 98.9 196 8 JO.9 0.4 50.0 . 10.0 50.1 B72.8 12735 6.8

07-08 3.6 502.2 98.9 205.9 10.9 0.4 50.0 10.0 56.! .1 881.9 13047 6.8

Ofl-09 3.6 9fl.9 215.1 10.9 0.4 50.0 10.0 563. J fl9J .1 J3359 6.7

09-10 3.6 502.2 9/l.9 224.6 10.9 0.4 50.0 JO.O 563. J 9;;1.6 1367J 6.6

10- Jl 3.6 552.1 10n.7 i'34.2 10.9 0.4 50.0 JO.O 6J3.0 969.9 139B3 6.9



TABLE 4.8. Anch~rage-Cook Inlet Area, Medium Load Growth Scenario, Case 1,5% Inflation-----_.
New Hydroelectric Transmlss Ion

Total Cost New Coal fir~~. capac~~_ Costs Systems Total Total Total System
of Existing Investment OH&R oa Investment OM&1l Investment ~ Investment System Consumption, Average Power

~!!:- ~.ill!L- Costs .91ill Costs _ Costs _ Costs JQit.L- Costs Costs Costs, $ "'J~KWfl Costs, ¢!KWII
78-79 29:7 --- --- --- --- --- 0.7 0.4 --- 30.8 2531 1.2

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.2 2801 1.4

1l0-81 45.7 --- --- --- --- --- 0.7 0.4 --- 46.8 3041 1.5

81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 3281 1.5

82-83 59.5 34.9 6.9 6.5 --- --- 0.7 0.5 35.6 109.1 3521 3.1

83-84 63.6 34.9 7.2 9.2 --- -- 0.7 0.5 35.6 116.1 3761 3.1

84-85 611.7 34.9 7.6 11.8 --- --- 0.7 0.5 35.6 124.3 4001 3.1

85-86 fill. 9 77.3 16.4 18.1 14.6 0.6 . 23.0 4.9 115.1 .224.0 4329 5.2

86-B7 69.8 77.3 17.2 25.3 14.8 0.6 23.0 5.1 115.1 233.2 4657 5.0
87-88 67.1 121.9 26.8 32.7 14.8 0.6 23.0 5.4 159.7 292.3 4985. 5.9

88-89 60.6 121.9 28.2 41.6 14.8 0.6 23.0 5.7 159.7 296.5 5313 5.6
89-90 56.4 171.0 39.3 56.3 14.8 0.7 23.0 6.0 208.8 367.5 5641 6.5
99-91 52.5 171.0 41.3 67.3 14.8 0.7 23.0 6.3 208.8 376.9 6063 6.2
91-92 49.8 240.6 56.9 82.2 14.8 0.7 23.0. 6.6 278.4 474.6 6485 7.3

00
(J'I 92-93 47.4 339.5 79.2 98.6 14.8 0.8 23.0 6.9 377 .3 608.6 6907 8.8

93-94 46.5 339.5 63.2 113.9 14.8 0.3 23.0 7.2 377 .3 628.9 7329 8.6
94-95 48.5 339.5 87.3 130.1 14.8 0.9 23.0 7.6 377.3 659.3 7751 8.5
95-96 43.8 454.0 114.2 153.3 14.8 0.9 23.0 8.0 491.8 812.0 8311 9.7
96-97 36.3 574.2 143.5 WO.8 14.8 0.9 63.0 16.0 652.0 1029.5 11871 11.6
97-98 37.7 700.4 175.5 207.2 14.8 1.0 63.0 16.6 778.2 1216.2 9431 12.9
98-99 37.5 700.4 184.2 236.7 14.8 1.0 63.0 17.4 778.2 1255.0 9991 12.6

99-2000 31.8 639.5 220.8 269.7 14.8 1.1 63.0 18.3 917.3 1459.0 10551 13.8

00-01 16.7 839.5 231.8 300.2 14.8 1.1 63.0 19.2 917.3 1486.3 10863 13.7

01-02 15.3 839.5 243.4 331.2 14.8 1.2 63.0 20.2 917.3 1528.6 11175 13.7

02-03 5.4 1000.6 287.2 368.3 14.8 1.3 63.0 21.2 1078.4 1761.8 11487 15.3

03-04 5.5 1000.6 301.5 405.2 14.8 1.3 63.0 22.2 1076.4 1314.1 11799 15.4

04-05 3.6 1000.6 316.6 446.6 J4.8 1.4 63.0 23.3 1078.4 1869.9 12111 15.4

05-06 3.7 1187.1 369.0 490.4 14.8 1.5 116.7 34.9 1319.6 22111. 1 12423 17.8

06-07 3.9 1187.1 387.5 53H.4 14.8 1.5 116.7 36.6 1318.6 22116.5 12735 17.9

07-08 4.0 1I1l7. 406.8 590.9 14.11 1.6 116.7 38.5 1318.6 2360.4 13047 13.1

08-09 4.1 1187.1 427.2 648.1 14.8 1.7 116.7 40.4 1318.6 2440.1 13359 10.3

09-10 4.2 1107.1 440.5 710.1 14.11 1.0 116.7 42.4 1318.6 2525.6 13671 13.5

10-11 4.4 1425.1 517.7 777.3 14.8 1.9 116.7 44.6 1556.6 2902.5 13983 20.7



TABLE 4.9. Anchorage-Cook Inlet Area, Medium Load Growth Scenario, Case 2, 0% Inflation

:. : New Ilydt'oe1ectric Transmission
Total Cost llew Coal fired Capacity Costs Systems Total Total Total System
of Existing Investment Of1&R Coal Investment OM&R Investment OM&R Investment System Consumptfon. Average Power

-'!'ea!...- Capacf ty ~!.L- .fosts Costs Costs Costs Costs Costs Costs Costs. t MMKWIl Cos ts. ttl KWH
78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2531 1.3

79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 2801 1.5

80-81 48.<! --- --- --- --- --- 0.6 0.4 --- 49.2 3041 1.6

81-82 52.ll --- --- --- --- --- 0.6 0.4 --- 53.8 3281 1.6

82-d3 61.1 28.7 5,7 6.5 --- --- 0.6 0.4 29.3 103.0 3521 2.9

H3-84 62.0 28.7 5.7 9.2 --- --- 0.6 0.4 29.3 106.6 3761 2.8

H4-85 66.7 28.7 5.7 11.8 --- --- 0.6 0.4 29.3 114.0 4001 . 2.8

85-86 66.7 58.7 11.6 18.5 10.9 0.4 17.1 3.6 86.7 187.6 4329 4.3

86-87 67.2 58.7 11.6 24.19 10.9 0.4 17 .1 3.6 86.7 193.7 4657 4.2

87-88 66.4 87.4 17.3 29.9 10.9 0.4 17.1 3.6 115.4 233.0 4985 4.7

!l8-fJ9 59.0 87.4 17.3 36.2 10.9 0.4 17.1 3.6 115.4 231.9 5313 . 4.4

89-90 54.5 87.4 17 .3 42.5 10.9 0.4 35.9 5.6 134.2 254.5 5641 4.5

90-91 50.2 116.1 24.6 50.1 10.9 0.4 35.9 5.6 162.9 293.8 6063 4.8

91-92 47.1 152.9 31.9 59.1 10.9 0.4 35.9 5.6 199.7 343.8 6485 5.3
CO
m 92-93 42.4 202.8 41. 7 70.2 10.9 0.4 35.9 5.6 249.6 409.9 6907 5.9

93-94 38.9 202.8 41. 7 77.9 10.9 0.4 35.9 5.6 249.6 414.1 7329 5.6

94-95 39.4 202.8 41. 7 84.6 10.9 0.4 35.9 5.6 249.6 421. 3 7751 5.4

95-96 34.5 252.7 51. 5 94.6 10.9 0.4 35.9 5.6 299.5 4B6.1 8311 5.8
96-97 28.3 Cl02.6 61. 3 106.8 10.9 0.4 52.4 ll.fJ 365.9 571.5 8e71 6.4
97-98 25.4 302.6 61. 3 1]6.9 10.9 0.4 52.4 a.B 365.9 578.7 9431 6.1
98-99 27.4 352.5 71.1 126.7 10.9 0.4 52.i1 8.8 415.0 650.2 9991 6.5

99-2000 22.6 352.5 71.1 13il.5 10.9 0.4 52.4 0.0 415.0 657.2 10551 6.2

00-01 12.2 402.4 80.9 146.3 10.9 0.4 52.4 IL8 465.7 714.3 101163 6.6

01-02 11.0 402.4 00.9 154.3 10.9 0.4 62.4 8.ll 465.7 721.1 11175 6.4

02-03 4.8 402.4 80.9 162.5 10.9 0.4 52.4 . fLO 465.7 723.1 11407 6.3
03-04 3.6 452.3 90.7 170.7 10.9 0.4 52.4 3.n 515.6 7il9.0 11799 6.7
04-05 3.6 1,52.3 90.7 179.4 10.9 0.4 52.4 B.3 515.6 79lJ.5 12111 6.6
05-06 3.6 452.3 90.7 1Il1J.0 10.9 0.4 52.4 n.il 515.6 e07.1 12423 6.5
06-07 3.6 452.3 90.7 196.3 10.9 0.4 52.4 6.6 515.6 elG.9 12/35 6.4
07·08 3.6 502.2 100.5 205.9 10.9 0.4 Gil. 9 12.0 522.0 904.4 130·17 6.9

03-09 3.6 502.2 100.5 215.1 10.9 0.4 GLJ.9 12.0 502.0 913.6 13359 6.0
09-10 3.6 502.2 100.5 224.6 10.9 0.4 en.9 12.0 532.0 923.1 13671 G.7

10-11 3.6 50U: 100.5 234.2 10.9 C.4 (ifI. 9 12.0 502.0 032.7 1391J3 6.7



TABLE 4.10. Anchorage-Cook Inlet Area, Medium Load Growth Scenario, Case 2, 5% Inflation--------
Ne\~ lIydroe1ectri c Transmission

Total Cost NllW Coal Fir'ed capac~~ Costs S.u!eOls Total Total Total System
of Existing Investment llFl&1f oa - loves tmentoT.f&r I nves tmen-t-OM"&r Investment System Consumption, Average Power

_Year Capacity Costs Costs Costs Costs Costs Costs Costs ....f9.llL..- Costs, $ ~~ Costs, UKWII_

78-79 29.7 --- --- --- --- --- . 0.7 0.4 --- 30.8 2531 1.2

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.2 2801 1.~

80-81 45.7 --- --- --- --- --- 0.7 0.4 --- 46.8 3041 1:5

81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 3281 1.5

82-83 59.5 34.9 6.9 6.5 --- --- 0.7 0.5 35.6 109.1 3521 3.1

83-84 63.6 34.9 7.2 9.2 --- -- 0.7 0.5 35.6 116.1 3761 3.1

84-85 68.7 34.9 7.6 11.8 --- --- 0.7 0.5 35.6 124'.3 4001 3.1

85·8.6 68.9 77.3 16.4 18.1 14.3 0.6 23.0 4.9 115.1 224.0 4329 5.2

86-l17 69.8 77.3 17.2 25.3 14.8 0.6 23.0 5.1 115.1 233.2 4657 5.0

S7-BS 67.1 W.9 26.8 32.7 14.0 0.6 23.0 5.4 159.7 292.3 4985' 5.9

88-89 60.6 121.9 20.2 41.6 14.0 0.6 23.0 5.7 159.7 296.5 5313 5.6

89-90 56.4 121.9 29.6 51. 5 14.8 0.7 53.9 9.3 190.6 338.1 !;641 6.0

90-9l 52.5 173.6 4\.3 63.7 14.0 0.7 53.9 9.7 242.2 410.1 6063 6.8

CO 91-92 49.8 243.1 56.9 78.3 14.8 0.7 53.9 10.2 311.8 507.8 6485 7.8
'-l

92-93 47.4 342.0 79.2 98.5 '14.8 0.8 53.9 10.7 410.7 647.4 6901 9.4

93·94 46.5 342.0 83.2 113.8 14.8 0.8 53.9 11. 3 410.7 666.4 7329 9.1

94-95 40.5 342.0 87.3 130.1 14.8 0.9 53.9 11.8 410.7 689.3 7751 8.9

95-96 43.8 465.5 114.2 153.3 14.8 0.9 53.9 12.4 534.2 858.8 8311 10.3

96-97 36.5 576.7 143.5 180.8 14.8 0.9 93.9 20.9 685.4 1067.8 8871 12.0

97-98 37.7 576.7 150.6 207.1 14.0 1.0 93.9 21.9 685.4 1103.0 9431 11.7

98-99 37.5 709.2 184.2 2J6.6 14.8 1.0 93.9 23.0 817.9 1300.3 9991 13.0

99-2000 31. 7 709.2 193.4 269.7 14.0 1.1 93.9 24.2 817.9 1338.1 10551 12.7
00-01 16.7 055.3 231. 7 300.2 14.8 1.1 93.9 25.4 964.0 1539.1 10063 14 .2

01-02 15.3 855.3 243.3 331.2 14.8 1.2 93.9 26.7 964 .0 1581. 7 11175 14.1.

02-03 5.4 955.3 225.5 368.3 14.0 1.3 93.9 211.0 964.0 1592.5 11407 13.9

03-04 5.5 1024.4 301.5 405.2 14.0 1.3 93.9 29.4 1133.1 1876.0 11799 15.9

04-05 3.6 1024.4 316.6 446.6 14.0 1.4 93.9 30.9 1133.1 1932.2 12111 15.9

05-06 3.7 1024.4 332.4 490,4 14.0 1.5 93.9 32.4 1133.1 '1993.5 12423 16.0

06-07 3.9 1024.4 3'19.0 530.4 14.8 1.5 93.9 34.0 1133.1 2059.9 12735 16.2
07-08 4.0 1230.0 406.8 590.9 14.8 1,6 148.9 46.7 1393.7 2443.7 13047 18.7.
08-09 4.1 1230.0 427.1 Mil. 1 14.8 1.7 14B.9 49.0 1393.7 2523.7 13359 18.9

09-10 4.2 1230.0 44&.4 710.1 1-1.8 1.8 148.9 51.5 1393.7 2609.7 13671 19.1

10·11 4.4 1230.0 470.8 777.3 14.8 1.9 148.9 54.1 1393.7 2702.2 13983 19.3



TABLE 4.11- Anchorage-Cook Inlet Area, Medium Load Growth Scenario, Case 3, 0% Inflation-----_._-
NelIIlydroe1ectr1c Transmiss10n

Total Cost _!lew Coal f1r~ Capaclli__ Costs ~stems __ Total Total Total System
of Existing Investment OH&R Coal Investment---rn:i&R Investment OH&R Inves tment System Consumption, Average Power

....!'!~ Capac fty _ Cos t.t_ f~li Costs _--.fasts _ Costs ~!L- Costs Costs Costs, $ H!1J<1i1l ~ost~, UJ<WH

73-79 33.1 --- --- --- 1.0 --- --- --- --- 34.1 2531
79-80 42.2 --- --- --- 1.0 --- --- --- --- 43.2 2801
tiO-81 73.2 --- --- --- 1.0 --- --- --- --- 49.2 3041
81-82 52.8 --- -- - --- 1.0 --- --- --- --- 53.8 3281
82-83 61.\ 211.7 5.7 6.5 1.0 --- ---' --- 29.3 103.0 3521
83-114 62.0 2il.7 5.7 9.2 1.0 --- --- --- 29.3 106.6 3761
84-85 66.6 28.7 5.7 \1.8 20.7 --- --- --- 29.3 114.0 4001
85-86 66.7 58.7 11.6 18.4 20.7 --- --- --- 86.7 187.6 4329
do-87 67.1 58.7 11.6 24.\ 20.7 --- --- --- 86.7 193.7 LI 657
87-88 66.3 il7.4 17.3 30.1 20.7 --- --- --- lIS .LI 233.0 LI 985
Btl-89 59.0 87.4 17.3 36.2 10.9 0.4 17 .1 3.6 115.4 231.9 5313 4.4
89-90 54.5 87.4 17 .3 42.5 10.9 0.4 35.9 5.6 134.2 254.5 5641 4.5
90-91 50.2 116.1 24.6 50.\ 10.9 0.4 35.9 5.6 162.9 293.8 6063 4.8

(X) 91-92 47.1 152.9 31. 9 59.1 10.9 0.4 35.9 5.6 199.7 343.8 6485 5.3
CO 92-93 42.4 202.8 41. 7 70.2 10.9 0.4 35.9 5.6 249.6 409.9 6907 5.9

93-94 38.9 202.8 41. 7 77.9 10.9 0.4 35.9 5.6 24 9.6 414.1 7329 5.6
94-95 39.4 202.8 41.7 53.3 157.7 1.1 35.9 5.6 396.4 537.5 7751 6.9
95-96 31.5 202.8 41. 7 58.6 157.7 1.1 35.9 5.6 396.4 537.9 8311 6.5

96-97 28.3 202.8 41. 7 69.9 157.7 1.1 35.9 5.6 396.4 543.0 8e71 6.1
97-98 25.4 202.8 41.7 79.1 157.7 1.1 35.9 5.6 396.4 549.3 943\ 5.8
93-99 27.4 202.8 41. 7 54.5 206.6 1.8 35.9 5.6 445.3 576.3 9991 5.8
99-2000 22.6 202.8 41.7 60.2 206.6 1.8 35.9 5.6 445.3 577 .2 10.551 5.5
00-01 12.2 202.8 41.7 66.8 206.6 1.8 35.9 5.6 445.3 573.4 10 .863 5.3
01-02 \ 1.0 202.8 41. 7 73. \ 206.6 1.8 35.9 5.6 445.3 5711.5' 11,175 5.2

02-03 4.8· 252.7 51.5 80.0 206.6 1.8 52.4 8.8 511. 7 658.6 11.487 5.7

03-04 4.11 252.7 51. 5 86.5 206.6 1.8 52.4 8.8 511.7 665.1 11,799 5.6
04-05 3.6 252.7 51.5 93.4 206.6 1.8 52.4 8.8 5\1. 7 670.8 12,111 5.5
05-06 3.6 252.7 51. 5 100.2 206.6 1.8 52.4 8.8 511.7 677 .6 12,423 5.4
06-07 3.6 302.6 61.3 107.3 206.6 1.8 52.4 8.8 561. 6 . 744.4 12,735 5.8
07-08 3.6 302.6 61. 3 114.5 206.6 1.8 52.4 8.8 561.6 751.6 \3.047 5.8
01l-09 3.6 302.6 61. 3 121. 9 206.6 1.8 52.4 B.8 561.6 759.0 13,359 5.7
09-10 3.6 302.6 61.3 129.6 206.6 1.8 52.4 B.8 561.1i 766.7 13,671 5.6
10-11 3.6 352.5 71.1 137.5 206.6 1.8 52.4 8.8 611.5 B34.3 n,g8] 5.9



TABLE 4.12. Anchorage-Cook Inlet Area, Medium Load Grow~h Scenario, Case 3, 5% Inflation

Nt!\4 Ilydroelectric Transmission
Total Cost New Coal Fired Capacity Costs ~tems Total Total Total System
of Existing ]nves tnientol1&R Coa1 Investment --oi:f.fR nvestment----OM1rR-- Investment System Consumption, Average Power

VeaL Capacity Costs Costs Cos~_s_ ~!L...-. Costs Costs Costs Costs Costs, $ MHKWH Costs,~

78-79 29.7
.

0.7 0.4 30.8 2531 1.2--- --- --- --- --- ---
79-80 39.1 --- --- . --- --- --- 0.7 0.4 --- 40.2 2801 1.4

80-81 45.7 --- --- --- --- --- 0.7 0.4 --- 46.8 3041 1.5

81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 32111 1.5

82-83 59.5 34.9 6.9 6.5 --- --- 0.7 0.5 35.6 109.1 3521 3.1

83-84 63.6 34.9 7.2 9.2 --- -- 0.7 0.5 35.6 116.1 3761 3.1

84-85 68.7 34.9 7.6 11.8 --- --- 0.7 0.5 35.6 124.3 4001 3.1

8~-il6 68.9 77 .3 16.4 18.1 14.3 0.6 23.0 4.9 115.1 224.0 4329 5.2

86-87 69.8 77.3 17.2 25.3 14.8 0.6 23.0 5.1 115.1 233.2 4657 5.0

UHI8 67.1 121.9 26.U 32.7 14.0 0.6 23.0 5.4 159.7 . 292.3 4985 5.9

88-89 60.6 121. 9 28.2 41.6 14.8 0.6 23.0 5.7 159.7 296.5 5313 5.6

89-90 56.4 121. 9 29.6 51. 5 14.8 0.7 53.9 9.3 190.6 330.1 5641 6.0

90-91 52.5 173.5 41.3 63.7 14.0 0.7 53.9 9.7 242.2 410.1 6063 6.8

91-92 49.0 243.1 56.9 78.3 14.8 0.7 53.9 10.2 311.0 507.0 6405 7.0
(X)

79.2 14.0 53.9 10.7 410.7 647.4 6907to 92-93 • 47.4 342.0 98.5 0.0 9.4

93-9·1 46.5 342.0 03.2 113. iJ 14.0 0.8 53:9 11.3 410.7 666.4 7329 9.1

94-95 40.5 3·12.0 lJ7.4 82.1 323.7 2.4 53.9 11.0 119.6 951.0 7751 12.3

95-96 43.8 342.0 91.7 94.9 323.7 2.5 53.9 12.4 719.6 964.9 0311 11.6

96-97 36.3 342.0 96.3 lW.3 323.7 2.7 53.9 13.0 719.6 986.2 8871 11.1

97-98 37.7 342.0 101.1 140.2 323.7 2.8 53.9 13.7 719.6 1015.1 9431 10.8

98-99 37.5 )·12.0 106.2 101.8 448.8 4.4 53.9 14.3 844.7 1109.0 9991 11.1

99-2000 31. 7 342.0 111. 5 117.2 448.8 4.6 53.9 15.1 844.7 1124.8 10,551 10.7

00-01 16.7 342.0 117.1 137.1 440.8 4.9 53.9 15.8 844.7 11 36.3 10,863 10.5

01-02 15.3 342.0 122.9 156.8 448.8 5.1 53.9 16.6 844.7 1161.4 11,175 10.4

02-03 5.4 503. J 160.7 181.4 440.8 5.4 104.9 26.9 1056.0 1436.6 11,487 12.5

03-04 5.5 503.1 168.7 205.3 448.0 5.6 104.9 28.2 1056.0 1470.1 11,799 J2.4

04-05 3.6 503.J 177.1 232.5 440.0 5.9 104.9 29.6 1056.0 1505.5 12,lll 12.4

05-06 3.7 503.1 185.9 261.4 448.8 6.2 104.9 31.1 1056.8 1545.1 12,423 12.4

06-07 3.9 698.9 233.7 293.5 448.8 6.5 104.9 32.7 1252.6 1822.9 12,735 14.3

07-08 4.0 698.9 245.4 328.7 448.0 6.0 104.9 34.3 1252.6 1871. 8 13,047 14.3

08-09 4.1 6911.9 257.6 367.5 448.11 7.2 J04.9 36.0 1252.6 J925.0 13,359 14.4

09-10 4.2 698.9 270.5 40~.9 448.8 7.5 104.9 37.8 1252.6 1982.2 13,671 14.5

10-11 4.4 936.9 330.7 456.3 448.8 7.9 104.9 39.7 1490.6 2329.6 13,9113 16.7



TABLE 4.13. Anchorage-Cook Inlet Area. High Load Growth Scenario. Case 1,0% Tnflation

Ncw llydroe1ectric Transmi ss jon
Tota1 Cos t New Coal Fired Ca~~ Costs ~stems Total Total Total Systcm
of Existing TriVestment OFa~ oa lnves fiilelit---nf.mr- nves tnienf-O~f&lr Investmcnt System Consumption. Avcragc Power

...:!.~ Capaci ty -.fQi.t_s_ Costs CostL-.... Costs Costs Costs Costs Cosli.....-. Costs. $ --.!'!J'1KWH _ Costs, ¢/KIJH

78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2680 1.3
79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 3025 1.4

80-81 48.2 --- --- --- --- --- 0.6 0.4 --- 49.2 3688 1.3

81-82 52.8 --- --- --- --- --- 0.6 0.4 --- 53.8 4352 1.2

82-83 61.1 57.4 11.4 9.8 --- --- 17.1 3.6 74.5 160.5 5015 3.2
83-134 62.0 86.1 17 .1 16.6 --- --- 17.1 3.6 103.2 204.5 5679 3.6

84-85 66.7 114.8 22.8 29.9 --- --- 17. I 3.6 131. 9 254.9 6342 4.0

85-66 66.7 144.8 28.7 44.8 10.9 0.4 17.1 3.6 142.6 317.0 6849 4.6

86-87 67.2 164.7 38.5 66.2 10.9 0.4 17.1 3.6 192.7 368.6 7357 5.0

87-88 66.4 164.7 38.5 73.4 10.9 0.4 17.1 3.6 192.7 375.0 7864 4.8

88-89 59.0 214.6 48.3 81.2 10.9 0.4 33.6 6.8 259.1 454.8 8372 5.4

89-90 54.5 214.6 48.3 88.6 10.9 0.4 33.6 6.8 259.1 457.7 8079 5.1

90-91 50.2 214.6 413.3 98.5 10.9 0.4 33.6 6.8 259.1 463.3 95119 4.8

\.0 91-92 47.1 272.6 59.7 109.9 10.9 0.4 33.6 6.8 317 .1 541.0 10,298 5.2
0

92-93 42.4 322.5 69.5 120.1 10.9 0.4 33.6 6.8 367.0 606.2 11.008 5.5

93-94 38.9 322.5 69.5 132.6 10.9 0.4 33.6 6.8 367.Q 615.2 11,717 5.3

94-95 39.4 372.4 79.3 143.9 10.9 0.4 33.6 6.8 416.9 686.7 12.427 5.5

95-96 34.5 422.3 89.1 161. 3 10.9 0.4 50.1 10.0 4113.3 778.6 13,477 5.8

96-97 28.3 472.2 98.9 181. 5 10.9 0.4 50.1 10.0 533.2 852.3 14,526 5.9

97-9[\ 25.4 522.1 108.7 200.1 10.9 0.4 50.1 10.0 583.1 927.7 15,576 6.0

98-99 27.4 572.0 118.5 217.9 10.9 0.4 50.1 10.0 633.0 1008.2 16,625 6.1

99-2000 22.6 621.9 128.3 238.7 10.9 0.4 66.6 13.2 699.4 1102.6 17,675 6.2
00-01 12.2 671.8 138.1 256.6 10.9 0.4 66.6 13.2 749.3 1169.8 1Il,584 6.3

01-02 11.0 671.8 138.1 275.8 10.9 0.4 66.6 13.2 749.3 1187.8 19,493 6.1

02-03 4.8 721.7 147.9 294.6 10.9 0.4 66.6 13.2 799.2 1260.1 20,402 6.2
03-04 4.8 771.6 157.7 314.7 10.9 0.4 66.6 13.2 849.1 1339.9 21,311 6.3

04-05 3.6 771.6 157.7 335.6 10.9 0.4 66.6 13.2 649.1 1359.6 22,220 6.1

05-06 3.6 821.5 167.5 356.9 19.9 0.4 03.1 16.4 ,915.5 1460.3 23,129 6.3

06-07 3.6 071,4 177 .3 370.6 10.9 0.4 !l3.1 16.4 965.4 1541.9 24.030 6.4
07-08 3.6 871.4 177.3 401. 2 10.9 0.4 83.1 16.4 965.4 1564.3 24,947 6.3

08-09 3.6 921. 187.1 42'1.2 10.9 0.4 83.1 16.4 1015.3 1647.0 25,Il56 6.4
09-10 3.6 971.2 196.9 447.0 10.9 0.4 83.1 16.4 1065.2 1730.3 26,765 6.5
10-11 3.6 971.2 196.9 472.0 10.9 0.4 03.1 16.4 1065.2 1754.5 27,674 6.3



TABLE 4.14. Anchorage-Cook Inlet Area. High Load Growth Scenario. Case 1. 5% Inflation

New Hydroe1ectrfc Trllnsmfss Ion
Total Cost New Coal Ffred capacf~ Costs Systems Total Total Total System
of EXfstfng Investment O~&R Coa Investment 0l:r&R Inves tmen t (jRIll" Investment System Consumption. Average Power

~ .J:~llitL Costs Costs Cos~ Costs _ Costs Cost_s_ Costs Costs Costs .J. Ml-lr-wH Costs, i/l<WH

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2680 1.1
79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.2 3025 1.3

80-81 45.7 --- --- --- --- --- 0.7 0.4. --- 46.8 3688 1.3
81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 435i 1.1
82-83 59.5 69.8 13.8 9.9 --- --- 21.0 4.4 90.8 178.4 5015 3.6

83-84 63.6 106.4 21.8 18.6 --- --- 21.0 4.6 127.4 236.0 5679 4.2
8'1-85 68.7 144.9 30.5 29.9 --- --- 21.0 4.9 165.9 299.9 6342 4.7
85-86 68.9 187.3 38.!l 44.8 14.8 0.6 21.0 5.1 223.1 381.4 6849 5.6
86-87 69.8 261.1 49.2 • 69.4 14.8 0.6 21.0 5.4 296.9 491.3 7356 6.7
87-88 67.1 261.1 51.7 80.5 14.11 0.6 21.0 5.6 296.9 502.4 7864 6.4
3il-S9 60.6 342.5 70.2 93.4 14.8 0-,6 48.1 11.2 405.4 641.4 8372 7.7
BY-90 56.4 342.5 73.7 107.4 14.8 0.7 48.1 11. 7 405.4 655.3 8870 7.4
90-~1 52.5 342.5 77.4 125.4 14.8 0.7 48.1 12.3 405.4 673.7 9589 7.0

lD 91-92 49.8 452.1 102.6 145.9 14.8 0.7 48.1 12.9 515.0 826.9 10,298. 8.0
92-93 47.4 551.0 127.2 168.5 14.8 0.8 48.1 13.6 613.9 971.4 11,008 8.8
93-94 46.5 551.0 133.5 193.8 14.8 0.8 48.1 14.3 613.9 1002.8 11,717 8.6
94-95 48.5 660.0 161.6 221.3 14.8 0.9 48.1 15.0 722.9 1) 70.2 12,427 9.4
95-96 43.8 774.5 192.2 261.2 14 .8 0.9 87.1 22.7 876.4 1397.2 13,477 10.4
96-97 36.3 894.7 . 225.4 307.4 14.8 0.9 87.1 23.9 996.6 1590.5 14,526 10.9
97-98 37.7 1020.9 261.5 354.5 14.8 1.0 87.1 25.1 1122.8 1602.6 15,576 11.6
98-99 37.5 1153.4 300.5 407.1 14.8 1.0 07.1 26.3 1255.3 2027.7 16,625 12.2
99-2000 31.7 1202.6 342.8 464.8 14.8 1.1 131.3 36.2 1438.7 2315.3 17,675 13.1
00-01 16.7 143B.7 38n.7 526.5 14.8 1.1 131.3 37.9 1584.8 2555.7 18,5134 13.8
01-02 15.3 1438.7 40tl.l 592.6 14.8 1.2 131. 3 39.9 1584.8 2641.9 19,493 13.6
02-03 5.4 1599.8 460.1 667.5 14.8 1.3 131.3 41.9 1745.9 2922.1 20,402 14.3
03-04 5.5 1769.0 516.3 746.8 14.8 1.3 131.3 43.9 1915.1 3228.9 21,311 15.1
04-05 3.6 1769.0 542.? 835.5 14.8 1.4 131.3 46.1 1915.1 3343.9 22,220 15.0
05-06 3.7 1955.5 605.9 930.8 14.8 1.5 104.3 58.4 2154.6 3754.9 23,129 16.2
06-07 3.9 2151.3 674.6 1035.9 14.8 1.5 184.3 61.3 2350.4 4127.6 24,038 17.2
07-0il 4.0 2151.3 70lU 1151.5 14.0 1.6 104.3 64.4 2350.4 4200.2 24,947 17.2
08-09 4.1 2361.2 7!J6.1 1270.1 14.8 1.7 104.3 67.6 2566.3 4703.9 25,056 l!l.2
09-10 4,2 2593.9 869.9 1416.3 14.8 1.8 184.3 70.9 2793.0 5156.1 26,765 19.3
10-11 4.4 2593.9 913.4 1566.6 14.8 1.9 184.3 14.5 2793.0 5353.8 27,674 19.3



TABLE 4.15. Anchorage-Cook Inlet Area, High Load Growth Scenario, Case 2, 0% Inflation
New Hydroelectric TransmissionTotal Cost New Coal fired Capaciy__ Costs __S~__ Total Total Tota1 Sys t"emof Exlstfng ~estment OM&R Coal Investment OHM Investment OM&R Investment System Consumption, Average Power~ Capacity Costs Costs fQ~ Costs_ Costs Costs £Qili Costs Costs I $ MMKlm Costs, ¢!KWt/

78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2680 1.379-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 3025 1.480-81 48.2 --- --- --- --- --- 0.6 0.4 --- 49.2 3688 1.31l1-82 52.3 --- --- --- --- --- 0.6 0.4 --- 53.8 4352 1.282-83 61.1 57.4 11.4 9.8 --- --- 17.1 3.6 74.5 160.5 5015 3.283-84 62.0 86.1 17.1 18.6 --- --- 17.1 3.6 103.2 204.5 .5679 3.6114 -85 66.7 114.8 22.8 29.9 --- --- 17.1 3.6 131.9 254.9 6342 4.0.85-86 66.7 144.8 28.7 44.8 10.9 0.4 17.1 3.6 142.8 317.0 6849 4.686-87 67.2 144.8 28.7 58.7 10.9 0.4 35.9 5.6 191.6 352.2 7357 4.887-88 66.4 194.7 33.5 73.4 10.9 0.4 35.9 5.6 241.5 420.8 7864 5.388-89 59.0 194.7 38.5 81.2 10.9 0.4 35.9 5.6 241.5 426.2 8372 5. r89-9u 54.5 244.6 43.3 88.6 10.9 0.4 52.4 3.8 307.9 508.5 8879 5.790-91 50.2 244.6 48.3 98.5 10.9 0.4 52.4 8.8 307.9 514.1 9589 5.4
\.0 91-92 47.1 302.6 59.7 109.9 10.9 0.4 52.4 8.8 365.9 591.8 10 ,298 5.7N

92-93 42.4 302.6 59.7 120.1 10.9 0.4 52.4· 8.8 365.9 597.3 11,008 5,493-94 38.9 352.5 69.5 132.6 10.9 0.4 52.4 8.8 415.8 666.0 11 ,717 5.794-95 39.4 352.5 69.7 143.9 10.9 0.4 52.4 8.8 415.8 678.0 12,427 5.595·96 34.5 402.4 79.3 161.3 10.9 0.4 52.4 8.8 465.7 750.0 13,477 5.696-97 28.3 452.3 89. I IIll. 5 10.9 0.4 68.9 12.0 532.1 843.4 14,526 5.897-98 25.4 502.2 98.9 200.1 10.9 0.4 68.9 12.0 582.0 918.8 15,576 5.99fl-99 27.4 552. I 108.7 217.9 10.9 0.4 68.9 12.0 631.9 990.3 16,625 6.099-2000 22.6 602.0 118.5 2311.7 10.9 0.4 68.9 12.0 61ll.8 1074.0 17,675 6.100-01 12.2 651.9 1211.3 256.5 10.9 0.4 85.4 15.2 748.2 IIGO .3 10 .584 6.201-02 11.0 701.3 1311. I 275.3 10.9 0.4 85.4 15.2 791L I 1233.6 19,493 6.302-03 4.8 751.7 147.9 294.6 10.9 0.4 85.4 15.2 848.0 1310.9 20,402 6.40]-04 4.8 751. 7 147.9 314.7 10.9 0.4 85.4 15.2 1148.0 1331.0 21,311 6.204-05 3.6 751.1 147.9 335.6 10.9 0,,4 85.4 15.2 840.0 1350.7 22,220 6.105-06 3.6 1)01.6 157.7 356.9 10.9 0.4 85.4 15.2 897.9 1431.7 23,129 6.206-01 •. 6 851. 5 167.5 378.8 10.9 0.4 85.4 15.2 947.0 1513.3 24.038 6.3901.4 177.3 401.2 10.9 18.4
I07-08 0.4 101.9 1014.2 1615.1 24.947 6.501J-09 3.6 901.4 177.3 424.2 10.9 0.4 101.9 18.4 !O14.2 1638.1 25.856 6.309-10 3.6 951.3 187.1 447.fJ 10.9 0.4 !OI. 9 10.4 1064 .1 1721.4 26,765 6.410-11 3_6 1001.2 1'15.9 4n.O 10.9 0.4 101. 9 11l.4 1114.0 1001.7 27.674 6.5



TABLE 4.16. Anchorage-Cook Inlet Area, High Load Growth Scenario, Case 2, 5% Inflation

New Hydroelectric TransQlI ss I00
Tota1 Cos t New Coal fired Capacity Costs Systems Total Total Total System
of Existing 10vestment-nH&R Coal loves tmeoroM&R lovestm~&1r Investment System ConsumptIon, Average Power

-.Y~ Capll£UL... Costs Costs Costs Costs fQ.ili. ~.~ Costs Costs Costs, $ MMKWIl Costs, t!KWIl

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2680 1.1

79-80 39.1 --- --- --- --- --- 0.7 0.4 --- 40.2 3025 1.3

80-81 45.7 --- --- --- --- --- 0.7 0.4 --- 46.8 3688 1.3

81-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49.1 4352 1.1

82-83 59.5 69.8 13.8 9.9 --- --- 21.0 4.4 90.8 178.4 5015 3.6

83-84 63.6 106.4 21.8 18.6 --- --- 21.0 4.6 127.4 236.0 5679 4.2

8~-85 68.7 144.9 30.5 29.9 --- --- 21.0 4.9 165.9 299.9 6342 4.7

85-86 68.9 187.3 38.9 44.8 14.8 0.6 21.0 5.1 223.1 381.4 6849 5.6

116-87 69.8 187.3 40.8 61.5 14.8 0.6 47.7 8.1 249.8 430.6 4357 5.8

87-fJ8 67.1 264.8 58.0 80.5 14.8 0.6 47.1 8.6 327.3 542.1 7864 6.9

811-89 60.6 264.8 60.9 93.4 14.8 0.6 47.7 9.0 327.3 551.8 8372 6.6

89-90 56.4 350.2 80.8 107.4 14.8 0.7 74.8 14.7 439.8 699.8 8879 7.9

90-91 52.5 350.2 84.8 125.4 14.8 0.7 74.8 15.4 439.8 718.6 95B9 7.5

1.0 91-92 49.8 459.8 110.5 145.9 14.8 0.7 74.8 16.2 549.4 872.5 10,7.98 8.5
w 92-93 47.4 459.8 115.9 168.5 14.8 0.8 7·1.8 17.0 549.2 899.0 11 ,008 8.2

93-94 46.5 563.6 142.2 193.9 14 .8 0.8 74.8 17 .9 653.2 1054.5 11,717 9.0

9·1-95 48.5 563.6 149.3 221. 3 14.8 0.9 74.8 18.8 563.2 1092.0 12,427 8.8

95-96 43.8 678.1 179.2 261.2 14.8 0.9 74.8 19.7 767.7 1272.5 13,477 9.4

96-97 36.3 798.3 211.8 307.4 14.8 0.9 113.8 27.7 926.9 1511.0 14,526 10:4
97-98 37.7 924.5 247.2 354.5 14.8 1.0 113.8 29.1 1053.1 lnl.6 15,576 11.1

98-99 37.5 1057.0 285.5 407. I 14.8 1.0 113.8 30.5 1185.6 1947.2 16,625 11.7

99-2000 31.7 1196.2 327.1 464.8 14.8 1.1 113.8 32.0 1324.8 2181.5 17,675 12.3

00-01 16.7 1342.3 372.2 526.5 14.8 1.1 160.2 42.6 1517.3 2476.4 18,584 13.3

01-02 15.3 1495.7 420.9 591.8 14.8 1.2 160.2 44.7 1670.7 2744.6 19,493 14 .1

02-03 5.4 1656.8 473.5 667.5 14.8 1.3 160.2 46.9 1831.8 3026.4 20,402 14.8

03-04 5.5 1656.8 497.2 746.8 lUI 1.3 160.2 49.3 11331.8 3131. 9 21,311 14.7

04-05 3.6 1656.8 522.1 835.5 14.8 l. 'I 160.2 51.8 1831.8 3246.2 22,220 14.6

05-06 3.7 1843.3 584.8 930.8 lUJ 1.5 160.2 54.4 2018.3 3593.5 23,129 15.5

06-07 3.9 2039.1 652.4 1035.9 14.3 1 f; 160.2 57.1 2214.1 3964.9 24,038 16.5

07·08 4.0 2244.7 725.3 1151.5 14.8 1.6 215.c 70.9 2474.7 4426.0 24,947 17.7

08-09 4.1 2244.7 761.6 1278. I 14.8 1.7 215.2 74.5 2474.7 4594.7 25,856 17.8
09-10 4.2 2471.4 844.2 1416.3 14.11 1.8 215.2 76.2 2]01.4 5046.1 26,7G5 18.8

10-11 4.4 2709.4 933.1 1566.6 14.8 1.9 215.2 82.1 2939.4 5527.5 27,67'1 19.9



TABLE 4.17. Anchorage-Cook Inlet Area, High Load Growth Scenario, Case 3, 0% Inflation-----
New I~droelectric Transmission

Tota1 Cos t _New_Coal Fired CapacHy Costs ___21st~.!L-.___ Total Total Total System
of Existing investment OM&R Coal Tr1Ves tmenr--N·f&iC Investment OM&R Investment System Consumption. Average Power

~!:.- ~ill:L Costs Costs Cos.~ Costs ~ Cos1§_ ~osts Costs Costs I $ -l!'1~ Cos ts. ¢!Kim

78-79 33.1 --- --- --- --- --- 0.6 0.4 --- 34.1 2680 1.3

79-80 42.2 --- --- --- --- --- 0.6 0.4 --- 43.2 3025 1.4

80-81 48.2 --- --- --- -- - --- 0.6 0.4 --- 49.2 3688 1.3

81-82 52.8 --- --- --- --- --- 0.6 0.4 --- 53.8 4352 1.2

82-83 61.1 57.4 11.4 9.8 --- --- 17.1 3.6 74.5 160.5 5015 3.2

83-84 62.0 86.1 17.1 18.6 --- --- 11 .1 3.6 103.2 204.5 5679 3.6

84-85 66.7 114.8 22.8 29.9 --- --- 17.1 3.6 131.9 254.9 6342 4.0

85-86 66.7 144.8 28.7 44.8 10.9 0.4 17. I 3.6 142.8 317 .0 6849 4.6

!l6-81 67.2 144.8 28.7 58.7 10.9 0.4 35.9 5.6 191.6 352.2 7357 4.8

87-88 66.4 194.7 33.5 73.4 10.9 0.4 35.9 5.6 241.5 420.8 7864 5.3

08-89 59.0 194.7 38.5 01.2 10.9 0.4 35.9 5.6 241.5 426.2 0372 5.1

89-90 54.5 244.6 48.3 08.6 10.9 0.4 52.4 0.8 307.9 508.5 8879 5.7

90-91 50.2 244.6 4tJ. 3 98.5 10.9 0.4 52.4 0.8 30!.9 514.1 9589 5.4

<.D 91-92 47.1 302.6 59.7 109.9 10.9 0.4 52.4 8.8 365.9 591.8 10.298 5.7
.j::> 92-93 42.4 302.6 59.7 120.1 10.9 0.4 52.4 8.8 365.9 597.3 ll.008 5.4

93-94 38.9 352.5 69.5 132.6 10.9 0.4 52.4 B.8 415.8 666.0 11.717 5.7

94-95 39.4 352.5 69.5 111. 7 163.1 1.1 52.4 B.8 568.0 "798.5 12,427 6.4

95-96 34.5 352.5 69.5 124.2 163. I 1.1 52.4 8.8 568.0 806.1 13.477 6.0

96-97 28.3 402.4 79.3 143.5 163.1 1.1 68.9 12.0 634.4 898.6 14,526 6.2

97-98 25.4 452.3 89.1 161.2 163.1 1.1 68.9 12.0 684.3 973 ..1 15,576 6.2

98-99 27.4 452.3 89.1 143.9 213.8 1.7 68.9 12.0 684.3 1009.1 16.625 6.1

99-2000 22.6 452.3 89.1 158.5 213.8 1.7 68.9 12.0 684.3 1018.9 17,675 5.0

00-01 12.2 452.3 89.1 175.1 213.0 1.7 6il. 9 12.0 604.3 1025.1 18,584 '5.5

01-02 11.0 502.5 90.9 192.5 213.8 1.7 68.9 12.0 785.2 1101.3 19,493 5.6

02·03 4.8 552.1 108.7 210.1 213.8 1.7 68.9 12.0 034.8 1172.1 20.402 5.7

03-04 4.0 552.1 108.7 220.4 213.0 1.7 68.9 12.0 034.0 1190.4 21.311 5.6
0,1-05 3.6 602.0 llB.5 247.5 213.8 1.7 85.4 15.2 901.2 1287.7 22,220 5.8.
05-06 3.6 651.9 128.3 266.9 213.8 1.7 85.4 15.2 951.1 1366.8 23.129 5.9

06-07 3.6 651.9 128.3 286.9 213.8 1.7 85.4 15.2 951.1 1386.0 24,030 5.B

07-00 3.6 701.8 138.1 307.6 213.8 1.7 85.4 15.2 1001'.0 1467.2 24,947 5.9

08-09 3.6 751.7 147.9 323.8 213.B 1.7 85.4 15.2 1050.9 154ll.1 25.856 6.0

09-10 3.6 751. 7 147.9 350.6 213.8 1.7 85.4 15.2 1050.9 1569.9 26.765 5.9
10-11 3.6 (lO1.6 157.7 372.9 213.0 1.7 101.9 18.4 1117.3 1671.6 27,674 6.0



TABLE 4.18. Anchorage-Cook Inlet Area, High Load Growth Scenario, Case 3, 5% Inflation-----_.-
I

New Ilydroelectrlc Transmission
Total Cost New Coa I Fired Q!P.acl ty Costs Systems Total Total Total System
of Existing Trlvestment--of1&lf Coa1- lnveSfmentoH&TC Inves tment OT.f&R Investment System Consumptlon. Average Power

Year Capacity Costs Costs Costs Costs Costs Costs Costs _Costs _ Costs. $ MMKWIf Costs. ¢/KWIl

78-79 29.7 --- --- --- --- --- 0.7 0.4 --- 30.8 2680 1.1

79-80 39.1 --- --- --- --- ~-- 0.7 0.4 --- 40.2 3025 1.3

80-81 45.7 --- --- --- --- ' --- 0.7 0.4 --- 46.8 3688 1.3

31-82 47.9 --- --- --- --- --- 0.7 0.5 --- 49. I 4352 l.l

82-83 59.5 69.8 13.8 9.9 --- --- 21.0 4.4 90.8 178.4 5015 3.6

83-84 63.6 106.4 21.8 18.6 --- --- 21.0 4.6 127.4 236.0 5679 4.2

84-85 68.7 144.9 30.5 29.9 --- --- 21.0 4.9 165.9 299.9 6342 4.7

85-86 68.9 187.3 38.9 44.8 14.8 0.6 21.0 5.1 223. I 381.4 6849 5.6

86-87 69.8 187.3 40.8 61. 5 14.11 0.6 47.7 11.1 249.8 430.6 4357 5.8

87-38 67.1 264.8 51l.0 80.5 14.8 0.6 47.7 8.6 327.3 542.1 7864 6.9

88-89 60.6 264.8 60.9 93.4 14.8 0.6 47.7 9.0 327.3 551.11 &372 6.6

89-90 56.4 350.2 80.8 107.4 14.8 0.7 74.8 14.7 439.8 699.8 8879 7.9

90-91 52.5 350.2 84.8 125.4 14.8 0.7 74.8 15.4 439.11 718.6 9589 7.5

lD 91-92 49.8 459.8 110.5 145.9 14.11 0.7 74.8 16.2 549.4 872.5 10.298 8.5
U1 92-93 47.4 459.8 115.9 .168.5 14.11 0.8 74.8 17.0 549.2 1199.0 11.0011 11.2

93-9·1 46.5 563.6 1<12.2 193.9 14.8 0.8 74.8 17.9 653.2 1054.5 11.717 9.0

94-95 411.5 563.6 149.3 171. 3 335.2 2.2 74.8 111.8 973.6 1364.2 12,427 10.9

95-96 43.8 563.6 156.8 201.2 335.2 2.3 74.8 19.7 973.6 1397.4 13.477 10.4

96-97 36.3 683.11 138.2 243. I 335.2 2.4 114.11 27.7 1133.11 1595.2 14,526 10.9

97-98 37.7 810.0 222.4 2ll5.6 335.2 2.5 114.8 29. I 1260.0 1837.3 15,576 11.8

98-99 37.5 010.0 233.5 268.9 464.9 4.2 114.8 30.5 1389.7 1964.3 16.625 11.8

99-2000 31. 7 III O. 0 245.2 308.5 464.9 4.4 114.8 32.0 13139.7 2011. 5 17,675 11.4

00-01 16.7 810.0 257.5 359.3 464 .9 4.6 114.8 33.6 1389.7 2061.4 18,584 11.1

01-02 15.3 963.4 300.5 • 413.1 464.9 .4.8 114.11 35.3 1543.1 2312.1 19,493 11.9

02-03 5.4 1124.5 347.1 476.1 464.9 5.1 114.8 37. I 1704.2 2575.0 20.402 12.6

03-04 5.5 1124.5 364.4 541.9 464.9 5.3 114.8 38.9 1704.2 2660.2 21.311 12.5
04-05 3.6 1302.1 417.5 616.1 464.9 5.6 168.5 51.9 1935.5 3030.2 22.220 13.6

05-06 3.7 14811.6 474.9 696.2 464.9 5.9 1611.5 54.5 ,2122.0 3357.2 23.129 14.5

06-07 3.9 1488.6 498.7 784.9 464.9 6 " 168.5 57.2 2122.0 3472.9 24,038 14.4.f.

07-08 4.0 1694.2 563.9 • 81l2.Il 464.9 6.5 168.5 60.1 2327.6 3844.9 24,947 15.4
OB-09 4.1 1910.1 634.5 990.5 464.9 6.8 16l.1. 5 63.1 2543.5 4238.4 25,856 16.4

09-10 4.2 1910.1 666.3 11011.7 464.9 7.1 168.5 66.2 2543.5 4396.0 26,765 16.4
10-11 4.4 2140. I 746.3 1237.11 464.9 7.e 222.0 Ill. 5 21135.0 4912.5 27.674 17.1



TABLE 4.19. Fairbanks-Tanana Valley Area, Low Growth Scenario. Case 1,0% Inflation

New liydroe lectrl c Transmission
Total Cost New Coal Fired Cal?aCi~ Costs Systems Total Total Total System
of Exlstin9 Investmf:iil-OFiln -Coa- riivesfiiieotOM&R lnvestment OM&n Investment System Consumption, Average Power

~ CapacHy Costs Colli Costs ~~L__ Costs ~£- Costs Costs Costs, , MMKUtt Costs, j/KWf/

78-79 33.8 --- --- --- 0.3 0.2 --- 34.3 778 4.4

79-80 36.6 --- --- --- 0.3 0.2 --- 37.1 823 4.5

80-81 39.4 --- --- --- 0.3 0.2 --- 39.9 855 4.7

81-82 41.6 --- --- --- 0.3 0.2 --- 42.1 887 4.7

82-83 35.6 --- --- 6.9 0.3 0.2 --- 43.1 919 4.7

83-84 33.1 --- --- 7.2 0.3 0.2 --- 40.8 951 4.3

84-85 30.3 --- --- 7.3 0.3 0.2 --- 38.2 983 3.9

85-86 28.2 --- --- 7.5 0.3 0.2 --- 36.6 1015 3.6

86-87 26.1 --- --- 7.7 0.3 0.2 --- 34.3 1047 3.3

87-88 24.0 --- --- 7.8 0.3 0.2 --- 32.4 1079 3.0

88-89 22.9 2.6 0.5 7.7 0.3 0.2 2.9 34.2 1111 3.1

89-90 23.1 21.5 4.3 10.0 3.5 1.0 25.0 63.4 1144 5.6

90-91 20.9 27.6 5.5 10.0 3.5 1.0 31.4 61l.5 1176 5.8
~ 91-92 21.1 27.6 5.5 12.4 3.5 1.0 31. 7 71.1 1208 5.9
0"1

92-93 18.2 27.6 5.5 13.3 3.5 1.0 31.1 69.2 1240 5.6

93-94 18.4 27.6 5.5 14.1 3.5 1.0 31.1 70.1 1272 5.!;

94-95 18.5 46.5 9.3 14.7 3.5 1.0 50.0 93.5 1305 7.1

95-96 16.9 51. 2 10.2 15.4 3.5 1.0 54.7 98.2 1337 7.3

96-97 14.3 51.2 10.2 16.4 3.5 1.0 54.7 97.1 1369 7.1

97-93 3.8 70.1 14.0 1ll.9 3.5 1.0 73.6 111.2 1401 7.9.
98-99 3.8 89.0 17.8 19.6 3.5 1.0 92.5 134.7 1433 9.,1

99-2000 3.8 89.0 17.8 20.6 3.5 1.0 92.5 135.7 1466 9.2
00-01 3.8 89.0 17.8 20.9 3.5 1.0 92.5 136.0 1470 9.3

01-02 3.8 89.0 17 .6 21.5 3.5 1.0 92.5 136.6 1474 9.3

02-03 1.5 89.0 17.8 21.9 3.5 1.0 92.5 134.7 1478 9.1

03-04 1.5 89.0 17.6 22.4 3.5 1.0 92.5 135.2 1482 9.1
04-05 1.5 89.0 17.8 22.9 3.5 1.0 92.5 135.7 1437 9.1

05-06 --- fi9.0 17.8 23.5 3.5 1.0 92.5 134.8 1491 9.0

06-07 --- 89.0 17.8 24.1 3.5 1.0 92.5 135.4 1495 9.0
07-01l --- 89.0 17.8 24,6 3.5 1.0 92.5 135,9 1499 9.1

08-09 --- 89.0 lUI 24.7 3.5 1.0 92.5 136.0 1503 9.0.
09-10 _.- 89.0 17.8 25.7 3.5 1.0 92.5 137.0 1507 9.1
10-11 ._- 89.0 17.8 26.2 3.5 1.0 92.5 137.5 1511 9.1



TABLE 4.20. Fairbanks-Tanana Valley Area, Low Growth Scenario, Case 1,5% Inflation

Total Cost
New Ilydroelectric Transmission

New Coal fired ca~~ Costs Systems Total Total Total System
of Existing Tnves tmen t Of1&-R- Coa Investment-ilM&R lnvestment OM&R Investnlent System Cons ump tion. Average Power

~ Ca\laci ty Costs Costs Costs Costs ~ Costs_ Costs ~_ts__ Costs, $ ---L~ CosthJjK~lH _

78-79 30.5 --- --- --- 0.2 0.2 --- 30.9 778 4.0

79-80 33.9 --- --- --- 0.2 O.~ --- 34.2 823 4.2

80-1.ll 37.4 --- --- --- 0.2 0.2 --- 37.8 £l55 4.4

81-82 40.7 --- --- --- 0.2 0.2 --- 41.0 887 4.6

82-83 36.6 --- --- 6.9 0.2 0.2 --- 43.9 919 4.8

83-(14 35.6 --- --- 7.2 0.2 0.2 --- 43.2 951 4.5

84-85 33.5 --- --- 7.3 0.2 0.2 --- 41.3 983 4.2

85-86 32.3 --- --- 7.5 0.2 0.2 --- 40.3 1015 4.0

86-87 30.4 --- --- 8.1 0.2 0.3 --- 38.9 1047 3.7

87-88 28.7 --- --- 8.6 0.2 0.3 --- 37.8 1079 3.5

8il-89 27.9 4.2 0.7 8.9 0.2 0.3 4.4 42.4 1111 3.8

89-90 29.3 36.6 7.0 12.1 4.5 1.7 41.1 91.3 1144 7.9

90-91 28.4 48.0 7.4 12.7 4.5 1.8 52.5 102.8 1176 8.7

91-92 30.1 48.0 7.4 16.5 4.5 1.9 52.5 108.2 1208 8.9
~

"--l 92-93 26.7 48.0 7.4 18.7 4.5 2.0 52.5 107.6 1240 8.6

93-94 28.1 48.0 7.8 20.6 4.5 2.1 52.5 110.8 1272 8.7

'H -95 29.5 89.4 17.0 22.6 .4.5 2.2 93.9 16t' .1 1305 12.7

95-96 28.8 100.2 17.2 24.9 4.5 2.3 104.7 177.6 1337 13.3

96-97 27.7 100.2 10.0 27.9 4.5 2.4 104.7 180.4 1369 13.2

97-93 6.1 148.1 28.5 33.5 4.5 2.5 152.6 222.9 1401 15.9

98-99 6.4 198.4 39.6 36.7 4.5 2.6 202.9 287.9 1433 20.1

99-2000 6.6 19u.4 41.6 40.1 4.5 2.7 202.9 294.0 1466 20.0

00-01 7.0 19!:l.4 43.6 43.1 4.5 2.8 202.9 299.4 1470 20.4

01-02 7.3 193.4 46.0 46.2 4.5 2.9 202.9 305.2 1474 20.7

02-03 2.7 198.4 48.4 49.6 4.5 3.0 202.9 305.5 1478 20.7

03-04 2.8 E18A 50.8 53.2 4.5 3.2 202.9 312.6 1482 21.1

04-05 2.9 198.4 53.6 57.1 4.5 3.3 202.9 319.6 1487 21.5

05-06 --- 198.4 56.0 61. 3 4.5 3.4 202.9 323.6 1491 21.7

06-07 --- 193.4 58.8 65.8 4.5 3.5 202.9 330.9 1495 22 .1

07-08 --- 1911.4 60.0 70.6 4.5 3.7 202.9 337.0 1499 22.5

01l-09 --- 1911.4 56.2 75.8 4.5 3.9 202.9 347.5 1503 23.1

09-10 --- 190.4 63.0 Ill. 3 4.5 4.2 202.9 356.4 1507 23.6

10-11 --- 1911.4 71. 6 1l7.1 4.5 4.3 202.9 365.9 1511 24.2



TABLE 4.21. Fairbanks-Tanana Valley Area, Low Growth Scenario, Case 2, 0% Inflation

New f1ydroelectric Transmission
Total Cost New Coal Fire~ac1!Y Costs Systems Total Total Total System
of Existing Tilvestniiiiit----oM&R . -Coa-l- lnves tffiiifir-OM&r 'I nves tmen t O"MIR Investment System Consumption, Average Power

~ Callaci ty ....S!!~ fQsts Costs _ ~~ Cosh Costs Costs Costs Costs, S MHK\oIU costs, UKWU

78-79 33.8 --- --- --- 0.3 0.2 --- 34.3 778 4.4

79-80 36.6 --- --- --- 0:3 0.2 --- 37.1 823 4.5
80-81 39.4 --- --- --- 0.3 0.2 --- 39.9 855 4.7
81-82 41.6 --- --- --- 0.3 0.2 --- 42.1 887 4.7

82-83 35.6 --- --- 6.9 0.3 0.2 --- 43.1 919 4.7
83-84 33.1 --- --- 7.2 0.3 0.2 --- 40.8 951 4.3
84-85 30.3 --- --- 7.3 0.3 0.2 --- 38.2 983 3.9
85-86 28.2 --- --- 7.5 0.3 0.2 --- 36.6 1015 3.6

86-87 26.1 --- --- 7.7 0.3 0.2 --- 34.3 1047 3.3
87-88 24.0 --- --- 7.8 0.3 0.2 --- 32.4 1079 3.0
88-89 22.9 2.6 0.5 7.7 0.3 0.2 2.9 34.2 1111 3.1

89-90 23.1 21.5 4.3 10.0 3_5 1.0 25.0 63.4 1144 5.6

90-91 20.9 27.6 5.5 10.0 3.5 1.0 31.4 60.5 1176 5.8

<-0 91-92 21. 1 27.6 5.5 12.4 3.5 1.0 31. 7 71.1 1208 5.9
(Xl

92-93 18.2 27.6 5.5 13.3 3.5 1.0 31.1 69.2 1240 5.6
93-94 18.4 27.6 5.5 14.1 3.5 1.0 31.1 70.1 1272 5.5

94-95 l!J.5 27.6 5.5 14.7 1!1.8 2.0 46.4 87.2 1305 6.7
95-96 16.9 32.3 6.4 15.4 18.8 2.0 51.1 91.8 1337 6.9

96-97 14.3 51.2 10.2 16.4 16.0 2.0 70.0 113.1 . 1369 3.3

97-98 3.7 70.1 14.0 18.9 18.8 2.0 88.9 127.6 1401 9.1
98-99 3.7 70. I 14.0 19.6 18.8 2.0 8(1.9 128.4 1433 8.9
99-2000 3.7 70.1 14.0 20.6 10.0 2.0 08.9 129.3 1466 0.8
00-01 3.0 70.1 14.0 20.9 16.8 2.0 (j6.9 129.6 1470 8.8
01-02 3.0 70.1 14.0 21.5 10.8 2.0 80.9 130.2 1474 8.8
02-03 1.5 70. I 14.0 21.8 18.0 2.0 Ofl.9 120.3 1470 0.7
03-04 1.5 70.1 14.0 22.4 ](1.8 2.0 01l.9 128.8 1482 8.7
04-05 1.5 70.1 14.0 22.9 1B.1l 2.0 BO.9 129.3 1407 0.7
05-06 --- 70.1 14.0 23.5 18.8 2.0 UIl.9 120.4 1491 8.6
06-07 --- 1l9.0 17.8 24.0 10.8 2.0 107.0 151. 7 lq95 10.1
07-08 --- 89.0 17.8 24.5 18.0 2.0 107.1l 152.2 1499 10.1
00-09 --- 89.0 17.0 25. 1 10.0 ;~ .0 107.8 152.8 1503 10.1
09-10 --- 09.0 17.0 25.7 lll.8 2.0 107.11 153.3 1507 10.2
10-11 --- 09.0 17.0 26.2 10.0 2.0 107.0 153. ') 1511 10.2



TAI3LE 4.22. Fairbanks-Tanana Valley Area, Low Growth Scenario, Case 2, 5% Inflation

New Hydroe1ectl'1c Tran~mfssfon

Tota1 Cos t New Co'!.UJ-red Capaci tY._ Costs ~sten1s Total Total Total System
of Existlng Investment OM&R Coal loves tment'(}Ff&R IIvestment - OMW Investment System Consumptfon, Average Power

~_r_ Cilpacf ty Costs Costs f~ Costs - Costs Costs Costs Costs Costs, $ MMKWIl Costs, UKWIl

78-79 30.57 --- --- --- 0.2 0.2 --- 30.9 778 4.0

79-80 33.9 --- --- --- 0.2 0.2 --- 34.2 823 4.2

80-81 37.4 --- --- --- 0.2 0.2 --- 37.8 855 4.4

81-82 40.7 --- --- --- 0.2 0.2 --- 41.0 887 4.6

82-83 36.6 --- --- 6.9 0.2 0.2 --- 43.9 919 4.8

83-8·1 35.6 --- --- 7.2 0.2 0.2 --- 43.2 951 4.5

84-85 33.5 --- --- 7.3 0.2 0.2 --- 41.3 • 983 4.2

8S-86 32.3 --- --- 7.5 0.2 0.2 --- 40.3 1015 4.0

86-87 30.4 --- -_. 8.1 0.2 0.3 --- 38.9 1047 3.7

87-88 28.7 --- --- 8.6 0.2 0.3 -_. 37.8 1079 3.5

88-89 27.9 4.2 0.7 B.9 0.2 0.3 4.4 42.4 1111 3.8
89-90 29.3 36.6 7.0 12. I 4.5 1.7 41.1 91.3 1144 7.9

90-91 28.4 48.0 7.4 12.7 4.5 1.8 52.5 . 102.8 1176 8.7

lD 91-92 30.1 48.0 7.4 16.5 4.5 1.9 52.5 108.2 120B 8.9
lD .

92-93 26.7 48.0 7.4 18.7 4.5 2.0 52.5 107.0 1240 8.6
93-94 28. I 48.0 7.8 20.6 4.5 2.1 52.5 llO.8 1272 8.7

94-95 29.5 48.0 11.9 22.6 36.8 4.0 8Ul 153.0 1305 11. 7

95-96 28.8 58.8 14.6 .. 24.9 36.8 4.2 95.6 16B.l 1337 12.6

96-97 27.7 105.4 24.4 27.9 36.8 4.4 142.2 226.6 1369 16.5

97-98 6.1 153.3 35.2 33.5 36.8 4.6 190.1 269.6 1401 19.2

98-99 6.4 l!i3.3 36.9 36.7 36.8 4.8 190.1 275.0 1433 19.2.
99-2000 6.6 153.3 38.7 40. I 36.8 5.1 190.1 2flO.6 1466 19.1

00-01 7.0 153.3 40.7- 43.0 36.8 5.3 190.1 286.2 1470 19.4

01-02 7.3 153.3 42.7 46.1 36.6 5.6 190.1 291.9 1474 19.8

02·03 2.7 153.3 44.9 49.6 36.8 5.9 190. I 293.2 1478 19.8

03-0·' 2.6 153.3 47.1 53.2 36.6 6.2 190.1 299.4 1482 20.2
04-05 2.9 153.3 49.5 57. I 36.8 6.5 190.1 306.2 1487 20.6

05-06 --- 153.3 51.9 61.3 36.8 6.8 190.1 310.1 1491 20.8

06-07 --- 227.6 69.2 65.7 36.8 7.2 264.4 406.6 1495 27.2

07-0B --- 72.6 70.5 36.B 7.5 264.4 415.1 1499 27.7

G8·09 --- 227.6 76.3 75.7 36.11 7.9 26t..4 424.4 1503 2B.2

09-10 --- 227.6 eo. 1 111.2 36.8 8.3 264.4 43-1.1 1507 28.8
10.. 11 --- 227.6 84.1 87.1 36.fl 8.7 264.4 443.3 1511 29.4



TABLE 4.23. Fairbanks-Tanana Valley Area, Lo~ Growth Scenario, Case 3, 0% Inflation

Hew I~droelectrlc Transmission
Total Cost Hel!...fQ.!l..nr~<! CapacID__ Custs Syst"ms Total Total Total System
of Existing liiVestment OM&R Coal Investment~R TnwiStment-----omr Investment System Consumption. Average Power

..l!!.!L -l~£!lL _£Qi!L.... Costs Costs Costs_ Cos ts . Cos ts_ Costs Costs Costs, $ Ml>lKlJH Costs, ¢/KWH

78-79 33.6 --- --- --- --- --- 0.3 0.2 --- 34.3 776 4.4

79-80 36.6 --- --- --- --- --- 0.3 0.2 --- 37.1 823 4.5

60-61 39.4 --- --- --- --- --- 0.3 0.2 --- 39.9 65~ 4.7

81-82 41.6 --- --- --- --- --- 0.3 0.2 --- 42.1 887 4.7

62-63 35.6 --- --- 6.9 --- --- 0.3 0.2 --- 43.1 919 4.7

83-84 33.1 --- --- 7.2 --- --- 0.3 0.2 --- 40.8 951 4.3

84-85 30.3 --- --- 7.3 --- --- 0.3 0.2 --- 38.2 983 3.9

85-86 28.2 --- --- 7.5 --- --- 0.3 0.2 --- 36.6 1015 3.6

86-87 26.1 --- --- 7.7 --_. --- 0.3 0.2 --- 34.3 1047 3.3

87-88 24.0 --- --- 7.8 --- --- 0.3 0.2 --- 32.4 1079 3.0

88-89 22.9 2.6 0.5 7.7 --- --- 0.3 0.2 2.9 34.2 1111 3.1

89··90 23.1 21.5 4.3 10.0 --- --- 3.5 1.0 25.0 63.4 1144 5.6

90-91 20.9 27.6 5.5 10.0 --- --- 3.5 1.0 31.4 68.5 1176 5.8
-' 91-92 21.1 27.6 5.5 12.4 --- --- 18.8 2.0 46.4 87.4 1208 7.2
a
a 92-93 18.2 27.6 5.5 13.3 --- --- 18.8 2.0 46.4 85.5 1240 6.9

93-94 18.4 27.6 5.5 14.1 --- --- 18.8 2.0 46.4 ; 86.4 1272 6.8

94-95 18.5 27.6 5.5 6.9 36.2 0.1 18.8 2.0 82.6 115.6 ·1305 11.8

95-96 16.9 32.3 6.4 6.5 36.2 0.1 18.8 2.0 82.6 119.2 1337 8.9

96-97 14.3 32.3 6.4 7.3 36.2 0:1 18.8 2.0 82.6 117.5 1369 8.6

97-98 3.8 32.3 6.4 9.6 36.2 0.1 18.8 2.0 82.6 109.2 1401 7.8

98-99 3.8 32.3 6.4 10.\ 36.2 0.1 18.8 2.0 82.6 109.7 1433 7.6

99-2000 3.8 32.3 6.4 3.1 40.3 0.2 llUl 2.0 99.4 114.9 1466 7.8

00-01 3.8 32.3 6.4 2.7 48.3 0.2 18.8 2.0 99.4 114.5 1470 7.0

01-02 3.8 32.3 6.4 2.7 48.3 0.2 18.8 2.0 99.4 114.5 1474 7.7

02-03 1.5 32.3 6.4 2.4 48.3 0.2 18.8 2.0 99.4 111. 9 1478 7.6

03-04 1.5 32.3 6.4 2.5 48.3 0.2 18.8 2.0 99.4 112.0 1402 7.6

0·1-05 1.5 32. 6.4 2.6 48.3 0.2 18.8 2.0 99.4 112.1 1487 7.5

05-06 --- 32.3 6.4 2.7 48.3 0.2 18.8 2.0 99.4 110.7 1491 7.4

06-07 --- 32. 6.4 2.8 48.3 0.2 18.8 2.0 99.4 110.8 1495 7.4

07-00 --- 32. 6.4 2.9 48.3 0.2 18.3 2.0 99.4 110.9 1499 7.4
08-09 --- 32. 6.4 3.1 48.3 0.2 13.3 2.0 99.4 111. 1 1503 7.4

09-10 --- 32.3 6.4 3.2 4G.3 0.2 W.G 2.B 99.4 111.2 1507 7.4

10-l! --- 32.3 6.4 3.4 43.3 0.2 10.8 2.0 99.4 111.4 1511 7.4



TABLE 4.24. Fairbanks-Tanana Valley Area, Low Growth Scenario, Case 3, 5% Inflation

Total Cost
New l~droe1ectrlc Transmission

~ Coa1_f.ired Capaci~_ Costs Systems Total Tobl Total System
of Existing Investment OH&R Coal -Inves tment OH&R Investment OH&R Investment System Consumption, Averago:! Power

~ Capad ty Costs_ Costs Costs -- Costs Costs Cost_s_ Costs Costs Costs, $ MMKWfI Costs, t/KWH

78-79 30.5 --- --- --- --- --- 0.2 0.2 --- 30.9 778 4.0
79-80 33.9 --- --- --- --- --- 0.2 0.2 --- 34.2 823 4.2
80-81 37.4 --- --- --- --- --- 0.2 0.2 --- 3Ut 855 4.4
81-82 40.7 --- --- --- --- --- 0.2 0.2 --- 41.0 887 4.6
82-83 36.6 --- --- 6.9 --- --- 0.2 0.2 --- 43.9 919 4.8
83-84 35.6 --- --- 7.2 --- --- 0.2 0.2 --- 43.2 951 4.5
84-85 33.5 --- --- 7.3 --- --- 0.2 0.2 --- 41.3 983 4.2
85-86 32.3 --- --- 7.5 --- --- 0.2 0.2 --- 40.3 1015 4.0
86-87 30.4 --- --- 8.1 --- --- 0.2 0.3 --- 38.9 1047 3.7
87-88 28.7 --- --- 8.6 --- --- 0.2 0.3 --- 37.8 1079 3.5
fJ8-fJ9 27.9 4.2 0.7 8.9 --- --- 0.2 0.3 4.4 42.4 1111 3.6
8~-90 29.3 36.6 7.0 12. I --- --- 4.5 1.7 41.1 91. 3 1144 7.9
90-91 28.4 48.0 7.4 12.7 --- --- 4.5 1.8 52.5 102.8 1176 6.7
91-92 30.1 46.0 10.3 16.4 --- --- 32.4 3.5 80.4 140.7 1208 11.60

--' 92-93 26.7 48.0 10.8 18.7 --- --- 32.4 3.6 80.4 140.3 1240 11.3
93-94 28.1 48.0 11.4 20.6 --- --- :12.4 3.8 80.4 144.3 1272 11.3
94-95 29.5 48.0 11.9 10.7 76.2 0.3 32.4 4.0 156.6 213.1 1305 16.3
95-96 28.8 58.8 14.6 10.5 76.2 0.3 32.4 4.2 167.4 225.8 1337 16.9
96-97 27.7 58.8 15.3 12.4 76.2 0.3 32.4 4.4 167.4 227.5 1369 16.6
97-93 6.1 58.8 16.1 16.9 76.2 0.4 32.4 4.6 167.4 211.5 1401 15.1
93-99 6.4 58.6 16.9 10.9 76.2 0.4 32.4 4.8 167.4 214.8 1433 15.0
99-2000 6.6 50.6 17.7 5.9 108.6 0.1l 32.4 5.1 199.6 236.0 1466 16.1
00-01 7.0 58.8 18.6 5.4 108.6 0.8 32.4 5.3 199.8 236.9 1470 16.1
01-02 7.3 58.8 19.6 5.8 108.6 0.9 32.4 5.6 199.8 239.0 1474 16.2
02-03 2.7 58.8 20.5 5.5 108.6 0.9 32.4 5.9 . 199.8 235.3 1478 15.9
03-0Q 2.6 51Ul 21.6 5.9 108.6 1.0 32.11 6.2 199.8 237.3 1482 16.0
04-05 2.9 5lUl 22.6 6.5 108.6 1.0 32.4 6.5 199.8 239.3 1467 16.1
05-06 --- 5£1.6 23.7 7. I 108.6 1.1 32.4 6.8 199.6 238.5 1491 16.0
06-07 --- 58.8 24.9 7.8 108.6 1.1 32.4 7.2 199.6 240.8 1495 16.1
07-06 .-- 50.3 26.2 • 8.5 108.6 1.2 32.4 7.5 199.8 243.2 1499 16.2
On-09 --- !i8.11 27.5 • 9.3 108.6 1.2 32.4 7.9 199.6 245.7 1503 16.3
09-10 511. 28.9 10.2 108.6 1.3 32.4 8.3 199.8 248.5 1507 16.5
10-11 ,--- 58.11 30.3 11. 1 108.6 1.4 32.4 8.7 199.6 251.3 1511 16.6



T1\I3LE 4.25. Fairbanks-Tanana Valley Area, Medium Growth Scenario. Case 1. 0% Inflation-------
New I~droelectrlc Transmission

Total Cost ~\1 Coal I]red Capac&_ Costs Systems Total Total Total System
of Existing Investment OM&R Coal Investment OM&it Investment OM&R Investment System Consumption. Average Power

~ Cdpacit.L.... Costs Cost~ Costs Costs fasts Costs Costs Costs Costs-t...1 Mt-IKWIl Cos ts. ¢/K.!!!L

78-79 33.8 --- --- --- 0.3 0.2 --- 34.2 804 4.3

79-80 36.6 --- --- --- 0.3 0.2 --- 37.0 862 4.3

80-81 39.4 --- --- --- 0.3 0.2 --- 39.8 916 4.3

81-82 41.6 --- --- --- 0.3 0.2 --- 42.1 970 4.3

82-83 35.6 --- --- 6.9 0.3 0.2 --- 43.0 1024 4.2

83-84 33.1 --- --- 7.2 0.3 0.2 --- 40.8 1078 3.8

84-85 30.3 --- --- 7.3 0.3 0.2 --- 38.1 1132 3.4

85-86 28.2 16.9 3.6 9.4 3.5 1.0 22.4 64.9 1193 5.4

86-87 26.1 18.9 3.6 10.9 3.5 1.0 22.4 64.2 1254 5.1

87-88 24.0 18.9 3.8 12.4 3.5 1.0 22.4 63.7 1315' 4.8

88-89 22.9 21.5 4.3 13.3 3.5 1.0 25.0 66.6 1376 4.8

89-90 23.1 40.4 8.1 14.5 3.5 1.0 43.9 90.6 1437 6.3

90-91 20.9 46.5 9.3 15.5 3.5 1.0 50.0 96.6 1505 6.4

-' 91-92 21.1 46.5 9.3 16.6 3.5 1.0 50.0 98.2 1573 6.2
0

92~93 18.2 65.4 13.1 1ll.2 3.5 1.0 66.9 119.5 1641 7.3N

93-94 11.1.4 65.4 13.1 19.5 3.5 1.0 66.9 120.9 1709 7.1

9~-95 18.5 65.4 13.1 20.7 3.5 1.0 68.9 122.2 1777 6.9

95-96 16.9 70. 1 14.0 22.1 3.5 1.0 73.6 127.6 1859 6.9

96-97 14.3 89.0 17.0 24.0 5.3 1.0 94.3 152.4 1941 7.8

97-90 3.7 107.9 21.6 27.3 5.3 1.8 113.2 167.6 2023 0.3

9<J-99 3.7 126.8 25.4 28.9 5.3 1.0 132.1 192.0 2105 . 9.1

99-2000 3.7 126.0 25.4 30.7 5.3 1.0 132.1 193.0 2107 8.9

00-01 3.8 126.0 25.4 31.0 5.3 1.0 132.1 194.9 2229 0.7

01-02 3.0 126.0 25.4 33. 1 5.3 1.8 132.1 196.2 2270 0.6

02-03 1.5 126.8 25.4 34.2 5.3 1.0 132.1 195.0 2312 0.4

03-04 1.5 155.5 31.1 35.6 5.3 1.0 160.0 230.8 2353 9.0

04-05 -- 155.5 31. 1 37.0 5.3 1.0 160.0 232.2 2395 9.7

05-06 --- 155.5 31.1 30.4 5.3 1.0 160.0 232.1 2437 9.5

06-07 --- 155.5 31.1 39.9 5.3 1.0 160.8 233.5 2478 9.4

07-00 --- 155.5 31.1 41.4 5.3 1.0 160.0 235.1 2520 9.3

08-09 --- ISS. 31.1 42.8 5.3 1.0 160.8 236.5 2561 9.2

09-10 --- 155.5 31.1 44.4 5.3 1.0 160.8 238.1 2603 9.1

10·11 --- 155.5 31.1 45.9 5.3 1./1 160.0 239.6 2645 9.1



TABLE 4.26. Fairbanks-Tanana Valley Area. Medium Growth Scenario. Case 1. 5% Inflation

New I~droelectrlc Transml ss1on
Total Cost New Coal Fired Capacity Costs Systems Total Total Tota1 Sys tem
of Existing ~estment OM&R Coa'--- Investment OHM Investment O~ Investment System Consumption. Average Power

_.ill!:- ~af.!!.L.- Costs Costs Costs ~~ Costs Costs Costs Costs Costs, $ MMKIJII Costs, ¢/I(WIl

78-79 30.5 --- --- --- 0.2 0.2 --- 30.9 804 3.8

79-80 33.9 --- --- --- 0.2 0.2 --- 34.2 862 4.0

80-81 37.4 --- --- --- 0.2 0.2 --- 37.8 916 4.1

81-82 40.7 --- --- --- 0.2 0.2 --- 41.0 970 4.2
82-83 36.6 --- --- 6.9 0.2 0.2 --- 43.9 1024 4.3

83-84 35.6 --- --- 7.2 0.2 0.2 --- 43.2 1078 4.0
114-85 33.5 --- --- 7.3 0.2 0.2 --- 41.3 1132 3.6

85-86 32.3 26.6 5.3 9.4 4.4 1.2 31.0 79.2 1193 6.6
86·87 30.4 26.6 5.5 11.4 4.4 1.3 31.0 79.6 1254 6.3

87-88 28.7 26.6 5.8 13.6 4.4 1.4 31.0 80.5 1315 ' 6.1

811-89 27.9 30.8 7.0 15.4 4.4 1.5 35.2 87.0 1376 6.3
89-90 29.3 63.2 13.6 17 .6 4.4 1.5 67.6 129.7 1437 9.0

90-91 28.4 74.6 16.4 19.8 4.4 1.6 79.0 145.3 1505 9.6

--' 91-92 3(1. 1 74.6 16.4 22.3 4.4 1.7 79.0 149.5 1573 9.5
0 .

194.4 1641 11.8w 92-93 26.7 112.1 23.8 25.5 4.4 1.8 116.5

93-94 28.1 112. I 25.0 28.5 4.4 1.9 116.5 200.1 1709 11.7

94-95 29.5 112.1 26.2 31.8 4.4 2.0 1.16.5 20,6.1 1777 11.6

95-96 28.8 122.9 29.7 35.8 4.4 2.2 127.3 223.8 1859 12.0

96-97 27.7 169.5 40.1 40.7 8.5 2.3 178.0 28B.8 1941 14 .9

97-98 6.1 217.4 51. 7 48.5 8.5 2.4 225.9 334.6 2023 16.~

98-99 6.4 267.7 64.1 54.0 8.5 2.6 276.2 403.4 2105 19.2
99-2000 6.6 267.7 67.3 59.9 8.5 2.7 276.2 412.7 2187 18.9

00-01 7.0 267.7 70.7 65.3 8.5 2.8 276.2 422.0 2229 18.9
01-02 7.3 267.7 74.3 71.1 8.5 3.0 276.2 431.9 2270 19.0

02-03 2.7 267.1 17.9 77 .6 8.5 3.2 276.2 437.6 2312 18.9
03-04 2.8 365.0 77 .9 77.6 8.5 3.4 373.5 561.5 2353 23.9

04-05 2.9 36b.O 102.1 92:1 8.5 3.6 373.5 574.2 2395 24.0

05-06 - - 365.0 107.2 100.3 8.5 3.7 373.5 584.7 2437 24.0

06-07 --- 365.0 112.6 109.1 8.5 3.8 373.5 599.0 2478 24.2

07-08 --- 365.0 118.2 118.7 8.5 4.2 373.5 614.4 2520 24.4

08-09 --- 365.0 124.1 129.1 8.5 4.2 373.5 630.9 2561 24.6

09-10 --- 365.0 130.3 1~0.4
8 ,. 4.4 373.5 64B.6 2603 24.9.0

10-11 --- 365.0 136.8 152.5 8.5 4.5 373.5 667.3 2645 25.2



TABLE 4.27. Fairbanks-Tanana Valley Area, Medium Growth Scenario, Case 2, 0% Inflation

New Coal fired CapacHy
New Ilydroelectric Transmission

Total Cost Costs Systems Total Total. Total System
of Existing Investment OM&R Coar-- Investment OM&R Investment OM&R Investment System Consumption. Average Power

.1lli- Capad ty Costs fQili. Costs Costs fQili. Costs Costs Costs Costs, $ Ml'lKWIl Costs, t/KWH

78-79 33.8 --- --- --- 0.3 0.2 --- 34.2 804 4.3

79-80 36.6 --- --- --- 0.3 0.2 --- 37.0 862 4.3

80-81 39.4 --- --- --- 0.3 0.2 --- 39.8 916 4.3

81-82 41.6 --- --- --- 0.3 0.2 --- 42.1 970 4.3

82-83 35.6 --- --- 6.9 0.3 0.2 --- 43.0 1024 4.2

83-84 33.1 --- --- 7.2 0.3 0.2 --- 40.8 1078 3.8.
84-85 30.3 --- --- 7.3 0.3 0.2 --- 38.1 1132 3.4

85-86 28.2 18.9 • 3.6 9.4 3.5 1.0 22.4 64.9 1193 5.4

86-87 26.1 18.9 3.6 10.9 3.5 1.0 22.4 64.2 1254 5.1

87-88 24.0 18.9 3.8 12.4 3.5 1.0 22.4 63.7 1315 4.8

88-!l9 22.9 21.5 4.3 13.3 3.5 1.0 25.0 66.6 1376 4.8

89-90 23.1 21.5 4.3 14.5 18.8 2.0 40.3 84.2 1437 5.6

90-9\ 20.9 27.6 5.5 19.1 18.8 2.0 46.4 89.0 1505 5.9

..... 91-92 21.1 27.6 5.5 15.2 18.8 2.0 46.4 90.2 1573 5.7
0 92-93 18.2 27.6 5.5 16.0 18..8 2.0 26.4 86.2 1641 5.4-I=::-

93-94 13.4 27.6 5.5 16.9 16.6 2.0 46.4 69.2 1709 5.2

94-95 18.5 46.5 9.2 19.8 18.8 2.0 65.3 . 114.9 1777 6.5

95-96 16.9 70.1 13.6 22.1 18.8 2.0 88.9 143.7 1859 7.7

96-97 \4.3 70.1 13.6 24.0 18.8 2.0 88.9 143.2 1941 7.4

97-9B 3.76 89.0 17.5 27.3 113.8 2.0 107.8 158.5 2023 7.8

98-99 3.7 107.9 21.2 28.9 16.8 2.0 126.7 182.6 2105 8.7

99-2000 3.7 107.9 21. 2 30.7 16.8 2.0 126.7 184.5 2187 8.4

00-01 3.8 107.9 21.2 31.8 18.8 . 2.0 126.7 165.5 2229 8.3

01-02 3.6 107.9 21.2 33.1 18.8 2.0 126.7 186.8 2270 8.2

02-03 1.5 126.8 24.9 34.2 18.8 2.0 145.6 206.2 2312 9.0

03-04 1.5 126.8 24.9 35.6 la.8 2.0 145.6 209.6 2353 8.9

04-05 1.5 126.8 24.9 J7.0 18.8 2.0 145.6 211.0 2395 a.a

05-06 --- \26.8 24.9 38.44 18.8 2.0 145.6 210.9 2437 a.6

06-07 --- 126.8 24.9 39.8 18.8 2.0 145.6 212.3 2478 a.6

07·08 --- 126.8 24.9 41. 3 18.8 2.0 145.6 213.8 2520 8.5

08·09 --- 126.8 24.9 42.8 18.8 2.0 145.6 215.3 2561 8.4

09-10 --- 126.8 24.9 44.3 18.8 2.0 145.6 216.9 2603 8.3

10-11 --- 126.8 24.9 45.9 18.8 2.0 145.6 2111.4 2645 8.2



TABLE 4.28. Fairbanks-Tanana Valley Area, Medium Growth Scenario, Case 2, 5% Inflation---._--

NtoW Uydroe1ectri c Transmission
Total Cost New Coa,l fi.!'~d capac1~ Costs Systems Total Total IotaI System
of £Kisting Investment OM&R Coa Inves tmen tllH&R Investment OM1R Investment System Consumption. Average Power

~~_r_ .s!P.llilL Costs ~ Costs Cost~__ ~osts Costs Costs Costs Costs.i MHKWH Costs; UKWH

78-79 30.5 --- --- --- 0.2 0.2 --- 30.9 804 3.8

79-80 33.9 --- --- --- 0.2 0.2 --- 34.2 862 4.0

80-81 37.4 --- --- --- 0.2 0.2 --- 37.8 916 4.1
8\-82 40.7 --- --- --- 0.2 0.2 --- 41.0 970 4.2

82-83 36.6 --- --- 6.9 0.2 0.2 --- 43.9 1024 4.3
83-84 35.6 --- --- 7.2 0.2 0.2 --- 43.2 1078 4.0
84-85 33.5 --- --- 7.3 0.2 0.2 --- 41.3 1132 3.6'
85-86 32.3 26.6 5.3 9.4 4.4 1.2 31.0 79.2 1193 6.6
86-H7 30.4 26.6 5.5 11.4 4.4 1.3 31.0 79.6 1254. 6.3
87-88 28.7 26.6 5.8 13.6 4.4 1.4 31.0 80.5 1315 6.1
88-89 27.9 30.8 7.0 15.4 4.4 1.5 35.2 87.0 1376 6.3
89-90 29.3 30.9 7.3 17.6 29.7 3.2 60.6 118.1 1437 8.2
90-91 28.4 42.3 9.8 lB.O 29.7 3.4 72.0 131.8 1505 8.7

...... 91-92 30.1 42.3 10.3 20.2 29.7 3.5 72.0 136.1 1573 8.6
0
01 92-93 26.7 42.3 10.8 22.4 29.7 3.7 72.0 135.7 1641 8.3

93-94 28.1 42.3 11.4 24.7 29.7 3.9 72.0 .140.1 1709 8.2
94-95 29.5 83.7 20.2 30.5 29.7 4.1 113.4 197.8 1777 11.1
95-96 28.8 137.9 31. 9 35.8 29.7 4.3 lp7.6 268.5 1859 14.4
96-97 27.7 137.9 33.5 40.7 29.7 4.5 167.6 274.0 1941 14.1
97-98 6.1 185.8 44.7 48.5 29.7 4.7 215.5 319.5 2023 15.8
98-99 6.4 236.1 56.8 54.0 29.7 5.0 265.8 388.1 2105 18.4
99-2000 6.6 236.1 59.6 59.9 29.7 5.2 265.8 397.1 2187 18.2
00-0\ 7.0 236.1 62.6 65.3 29.7 5.5 265.8 406.2 2229 18.2

01-02 7.3 236.1 65.7 71. I 29.7 5.7 265.8 415.6 2270 18.3
02-03 2.7 297.2 81.1 77 .5 29.7 6.0 326.9 494.3 2312 21.4

03-04 2.8 297.2 85.2 84.4 29.7 6.3 326.9 505.7 2353 21.5
04-05 2.9 297.2 89.5 92. I 29.7 6.7 326.9 518.2 2395 21.6
05-06 --- 297.2 93.9 lOU.2 29.7 7.0 326.9 528.1 2437 21.7
06-07 --- 297.? 98.6 109.1 29.7 7.3 326.9 541.9 2478 21.9
07-08 --- 297.2 103.6 118.7 29.7 7.7 326.9 556.9 2520 22.1
013-09 --- 297.2 10B.7 129.1 29.7 8.1 326.9 572.8 2561 22.4
09-10 --- 297.2 114.2 140.3 29.7 8.5 326.9 590.0 2603 22.7
10-11 --- 297.2 119.9 152.5 29.7 8.9 326.9 608.2 2645 23.0



TABLE 4.29. Fairbanks-Tanana Valley Area, Medium Growth Scenario, Case 3, 0% Inflation

New llydroe1ectl'l c Transmission
Total Cost New Coal fired Capacity Costs Systems Total Total Total 'System
of Existing Inves tment OM&R ' Coa1 Investment OM&R Investment OM&R Investment System Consumption, Average Power

~ Capacity Costs Costs Costs .---S~ f2ill Costs Costs Costs Costs, $ MHKWII Costs, t/KWll

78-79 33.8 --- --- --- --- --- 0.3 0.2 --- 34.2 804 4.3.
79-80 36.6 --- --- --- --- --- 0.3 0.2 --- 37.0 862 4.3

80-81 39.4 --- --- --- --- --- 0.3 ' 0.2 --- 39.8 916 4.3
81-82 41.6 --- --- --- --- --- 0.3 0.2 --- 42.1 970 4.3

82-83 35.6 --- --- 6.9 --- --- 0.3 0.2 --- 43.0 1024 4.2

83-84 33.1 --- --- 7.2 --- --- 0.3 0.2 --- 40.8 1078 3.8

84-85 30.3 --- --- 7.3 --- --- 0.3 0.2 --- 38.1 1132 3.4
85-86 28.2 18.9 3.8 9.4 --- --- 3.5 1.0 22.4 64.9 1193 5.4

1l6-87 26.1 18.9 3.8 10.9 --- --- 3.5 1.0 22.4 64.2 1254 5.1

87-88 24.0 18.9 3.8 12.4 --- --- 3.5 1.0 22.4 63.7 ·1315 4.8
88-89 22.9 21.5 4.3 13.3 --- --- 3.5 1.0 25.0 66.6 1376 4.8

89-90 23.1 ?1.5 4.3 14.5 --- --- . 18.8 2.0 40.3 fl4.2 1437 5.8
90-91 20.9 27.6 5.5 19.1 --- --- 18.8 2.0 46.4 89.0 1505 5.9
9\-92 21.1 27.6 5.5 15.2 --- --- 18.8 2.0 46.4 90.2 1573 5.7

0
92-93 18.2 27.6 5.5 16.0 18.8 2.0 26.4 88.2 164\ 5.40'\ --- ---
93-94 13.4 27.6 5.5 16.9 --- --- 18.0 2.0 46.4 89.2 1709 5.2
~4-95 18.5 27.6 5.5 13.6 34.4 0.1 18.8 2.0 80.0 ' 120.5 1777 6.0

95-96 16.9 32.3 6.4 13.9 34.4 0.1 18.8 2.0 85.5 124.8 1859 6.7

96-97 14.3 32.3 6.4 15.6 34.4 fJ. \ 10.0' 2.0 85.4 124.0 1941 6.4

97-38 3.7 51.2 10.2 18.7 34.4 0.1 10.8 2.0 104.4 139.2 2023 6.9
98-99 3.7 51.2 10.2 13.0 45.9 0.2 10.8 2.0 115.9 145.1 2105 6.9

99-2000 3.7 51.2 10.2 13.6 45.9 0.2 13.8 2.0 115.9 145.7 2187 6.7

00-01 3.B 51.2 10.2 14 .4 45.9 0.2 18.8 2.0 115.9 146.5 2229 6.6
01-02 3.8 51.2 10.2 15.3 45.9 0.2 18.0 2.0 115.9 147.4 2270 6.5
02-03 1.5 70.1 14.0 16.1 45.9 0.2 18.8 2.0 134.8 \68.6 2312 7.3

03-04 1.5 70.1 14.0 17.1 45.9 0.2 13.8 2.0 134.8 169.6 2353 7.2

0·1-05 1.5 70. 1 14.0 18.1 45.9 0.2 \8.8 2.0 134.8 170.6 2395 7.1
05-06 --- 70.1 14.0 \9.2 45.9 0.2 18.8 2.0 134.8 170.2 2437 7.0

06-07 --- 70.1 14.0 20.2 45.9 18.8 2.0 134.1l 171.2 2478 6.9
07-08 --- 70.1 14.0 21. 3 45.9 O. 18.8 2.0 \34.8 172.3 2520 6.8

08-09 --- 70.1 14.0 22.4 45.9 0.2 18.0 2.0 134.8 173.4 2561 6.8
09-\0 --- 70.\ 14.0 23.6 45.9 0.2 18.8 2.0 134.8 174.6 2603 6.7

10-11 --- 70.1 14.0 24.7 45.9 0.2 10.3 2.0 134.8 175.7 2645 6.6



TABLE 4.30. Fairbanks-Tanana Valley Area, Medium Growth Scenario, Case 3, 5% Inflation

H~w t~droelectr1c Transmlsslon
Total Cost Hew Coal Flred Capaclty Costs ~tems Total Total Total System
of Exlstlng Investment OM&R Coal Inves triieiitoM&R Investment OM&R Investment System Consumpt1on, Average Power

~Year Capaclty Costs Costs Costs Costs_ Costs Costs Costs Costs Costs, $ fI.MKWH Costs, ,/KWH

78-79 30.5 --- --- --- --- --- 0.2 0.2 --- 30.9 804 3.8

79-80 33.9 --- --- --- --- --- 0.2 0.2 . 34.2 862 4.0

80-81 37.4 --- --- --- --- --- 0.2 0.2 --- 37.8 916 4.1

81-82 40.7 --- --- --- --- --- 0.2 0.2 --- 41.0 970 4.2

82-83 36.6 --- --- 6.9 --- --- 0.2 0.2 --- 43.9 1024 4.3

83-84 35.6 --- --- 7.2 --- --- 0.2 0.2 --- 43.2 107B 4.0

84-85 33.5 --- --- 7.3 --- --- 0.2 0.2 --- 41.3 1132 3.6

B5-06 32.3 26.6 5.3 9.4 --- --- 4.4 1.2 31.0 79.2 1193 6.6

86-07 30.4 26.6 5.5 11.4 --- --- 4.4 1.3 31.0 79.6 1254 6.3

87-88 28.7 26.6 5.8 13.6 --- --- 4.4 1.4 31.0 80.5 1315' 6.1

80-89 27.9 30.8 7.0 15.4 --- --- 4.4 1.5 35.2 B7.0 1376 6.3

89-90 29.3 30.9 7.3 17.6 --- --- 29.7 3.2 60.6 lIB. 1 1437 8.2

90-91 28.4 42.3 9.B 18.0 --- --- 29.7 3.4 72.0 131.B 1505 B.7

-J '~1-92 30.1 42.3 10.3 20.2 --- --- 29.7 3.5 72.0 136.1 1573 8.6
a '.12-93 26.7 42.3 10.8 22.4 29.7 3.7 72.0 135.7 1641 8.3'...J --- ---

93-94 28.1 42.3 11.4 24.7 --- --- 29.7 3.9 12.0 140.1 1709 . 8.2

94-95 29.5 42.2 11.9 20.9 12.5 0.2 29.7 4.1 144.4 211.2 1777 11.8

95-96 28.8 53.0 14.7 22.6 72.5 0.3 29.7 4.3 155.2 ,225.9 1859 12.1

96-97 27.7 53.0 15.4 26.5 72.5 0.3 29.7 4.5 155.2 229.6 1941 11.8

97-98 6.15 100.9 25.7 33.2 72.5 0.3 29.7 4.7 203.1 273.1 2023 13.5

98-99 6.4 100.9 26.9 24.4 101.8 0.7 29.7 4.9 232.4 295.7 2105 14.0

99-2000 6.6 100.9 28.3 26.4 101.8 0.7 29.7 5.2 232.4 299.6 2III7 13.7

00-01 7.0 100.9 29.7 29.5 101.8 0.8 29.7 5.5 232.4 305.1 2229 13.7

01-02 7.3 100.9 31.2 32.0 101.0 0.0 29.7 5.7 232.4 310.2 2270 13.7

02-03 2.7 162.0 44.9 36.6 101.0 0.9 29.7 6.1 293.5 384.7 2312 16.6

03-04 2.8 162.0 47.1 40.6 101.8 0.9 29.7 6.4 293.5 391.3 2353 16.6

04-05 2.9 162.0 49.5 45.1 101.8 1.0 29.7 6.7 293.5 398.7 2395 16 ..6

05-06 --- 162.0 51.9 50.0 101.8 1.0 29.7 7.0 293.5 403,4 2437 16.6

06-07 --- 162.0 54.6 55.3 101.8 1.1 29:7 7.3 293.5 411.0 2476 16.6

07-00 --- 162.0 57.3 61.2 101.0 1.1 29.7 7.7 293.5 420.8 2520 16.1

013-09 --- 162.0 60.2 67.5 101.8 1.2 29.7 13.7 293.5 430.5 2561 16.0

09-10 --- 162.0 63.2 74.5 101.8 1.2 29.7 6.5 293.5 440.9 2603 16.9

10-11 --- 162.0 66.4 82.1 101,1) 1.3 29.7 6.9 293.5 452.2 2645 17 .1



TABLE 4.31. Fairbanks-Tanana Valley Area. lIigh Growth Scenario. Case 1. 0% Inflation

New llydroelectr1c . Transmission
Total Cost New Coal Fired cap'aCi~ Costs Systems Total Total Total System
of Existing lnvestlllent O~~-Coa- Investment OM&R Investment OM&R Investment System Consumption, Average rower

~ Capacl ty Costs Costs Cos ts _ Costs Costs Costs CosE Costs Costs, $ MI~KWH Costs, t/KWH

78-79 38.8 --- --- --- 0.3 0.2 --- 34.2 1132 4.1

79-80 '36.6 --- --- --- 0.3 0.2 --- 37.0 903 4.1

80-81 39.4 --- --- --- 0.3 0.2 --- 39.8 931 4.1

81-82 41.7 --- --- --- 0.3 0.2 --- 42.1 1059 4.0

82-83 35.7 --- --- 6.9 0.3 0.2 --- 43.0 1137 3.8
83-84 33.2 --- --- 7.2 0.3 0.2 --- 40.8 1215 3.4
S~-85 30.4 13.9 3.8 9.1 3.5 1.0 22.4 66.7 1294 5.2
85-86 28.3 16.0 3.8 10.6 3.5 1.0 22.4 66.2 1396 4.7

86-87 26.1 37.8 7.6 12.1 3.5 1.0 41.3 86.2 1498 5.9
87-88 24.1 37.8 7.6 15.6 3.5 1.0 41.3 89.7 1600 5.6

88-89 22.9 40.4 8.1 17.2 3.5 1.0 43.9 93.1 1702 5.5
89-90 23.1 59.3 11.9 18.7 3.5 1.0 62.8 117.6 1805 6.5

90-91 20.9 65.4 13.1 - 20.5 3.5 1.0 68.9 124.4 1927 6.'5
-I 91-92 21.1 65.4 13.1 22.5 3.5 1.0 63.9 126.7 2049 6.20
CO 92-93 18.3 84.3 16.9 24.6 3.5 1.0 87.8 148.7 2172 6.8

93-94 18.4 84.3 16.9 26.8 3.5 1.0 87.8 150.9 2294 6.6

94-95 18.5 103.2 20.7 28.8 5.3 1.8 108.5 178.3 2417 7.4

95-96 16.9 107.9 21.6 31.5 5.3 1.8 113.2 85.0 2585 7.2

96-97 14.4 126.8 25.4 34.8 5.3 1.8 132.1 208.5 2754 7.6

97-98 3.8 155.5 31.1 39.5 5.3 1.8 160.8 237.0 2922 8'.1

98-99 3.8 184.2 36.8 42.4 5.3 1.8 189.5 274.4 3091 B.9
99-2000 3.8 164.2 36.8 45.8 5.3 1.8 189.5 286.7 3260 B.8
00-01 3.8 184.2 36.6 48.5 5.3 1.8 189.5 280.4 3396 8.3
01-02 3.8 184.2 36.8 51. 5 5.3 1.8 189.5 283.4 3531 6.0
02-03 1.5 184.2 36.8 54.3 5.3 1.8 189.5 2!l3.9 3667 7.7
03-04 1.5 212.9 42.5 57.6 5.3 1.8 218.2 321.6 3803 8.5
04-05 1.5 212.9 42.5 60.9 5.3 loB 216.2 324.9 3939 8.2

05-06 -- 212.9 42.5 64.3 5.3 1.8 218.2 326.8 4074 8.0
06-07 --- 212.9 42.5 67.7 5.3 1.8 218.2 330.2 4210 7.8
07-08 --- 241.6 48.2 71.3 7.1 2.6 248.7 370.8 4346 8.5
08-09 --- 241.6 48.2 74.9 7.1 2.6 248.7 374.4 4481 8.4

09-10 --- 241.6 48.2 78.7 7.1 2.6 248.7 378.2 4617 8.2
10-11 --- 241.6 48.2 82.6 7.1 2.6 248.7 J1l2.1 4753 8.0



TABLE 4.32. Fairbanks-Tanana Valley Area, High Growth Scenario, Case 1, 5% Inflation_._-----

NL'W Hydroelectric Transmission
Total Cost New Coal fired capacffi Costs ~tems Total Total Total System
of Existing JiWestment ()~t!lf oaT- 1nves tment--OHt."IC rnves tment-oMl"R- Investment System Consumption, Average Power

~ Capaci.!L- Costs Costs Cos ts Costs fQili Costs Costs Costs Costs,i NMKWIl Costs, t~---
78-79 30.6 --- --- --- 0.2 0.2 --- 30.9 832 3.7

79-80 33.9 --- --- --- 0.2 0.2 --- 34.2 903 3.8

80-81 37.5 --- --- --- 0.2 0.2 --- 37.8 081 3.9

81-02 40.7 --- --- --- 0.2 0.2 --- 41.0 1059 3.9
82-83 36.7 --- --- 6.9 0.2 0.2 --- 43.9 1137 3.9

83-04 35.6 --- --- 7.2 0.2 0.2 --- 43.2 1215 3.6
8-l-85 33.6 25.4 5.0 9.1 4.4 1.2 29.8 78.8 1294 6.1
85-86 32.4 25.4 5.2 10.6 4.4 1.3 29.8 79.4 1396 5.7
e6-87 30.4 4l.l 11.0 12.7 4.4 1'.3 57.7 11l.2 1498 7.6
87-88 28.7 53.3 11.5 17.1 4.4 1.4 57.7 116.5 1600 7.3

88-89 27.9 57.5 13.0 19.8 4.4 1.5 61.9 124.1 17U2 7.3
69-90 29.4 89.9 20.1 22.7 4.4 1.6 94.l 168.1 1805 9.3
90-91 28.5 101.3 23.2 26.1 4.4 1.7 105.7 165.3 1927 9.6
91-92 30.1 10l.l 24.3 29.9 4.4 1.7 105.7 I'll. 7 2049 9.4

0 92-93 26.8 138.8 32.9 34.6 4.4 1.8 143.2 239.3 2172 11.0
to

93-94 28.1 136.8 34.6 39.2 4.4 1.9 143.2 247.0 2294 10.8
91\-95 29.6 160.2 44.5 44.3 8.4 3.6 1&8.6 l10.7 2417 12.8

95-96 28.8 191.0 48.9 51.0 &.4 l.8 199.4 lll.9 2585 12.8
96-97 25.7 237.6 57.9 58.9 8.4 4.0 246.0 392.5 2754 14.2
97-98 6.2 l10.2 75.2 70.0 8.4 4.3 318.6 474.3 2922 16.2
98-99 6.4 336.4 94.0 79.3 8.4 4.6 394.8 ,579.2 3091 18.7
99-2000 6.7 306.4 96.7 39.3 8.4 4.8 394.8 594.3 3260 18.2
00-01 7.0 336.4 103.7 99.5 3.4 5.1 394.8 610.1 3396 17 .9
01-02 7.3 386.4 100.0 110.7 .0.4 5.3 394.8 626.9 3531 17.7
02-03 2.7 306_4 114.3 123.1 8.4 5.6 394.8 640.5 3667 17.5
03-04 2.8 483.7 139.3 136.6 8.4 5.8 492.1 776.6 3803 20.4
04-05 2.9 433.7 146.3 151. 5 8.4 6.0 492.1 790.8 3939 20.3
05-06 _.~- 433.7 153.6 167.6 8.4 6.3 492.1 il19.6 4074 20.1
06-07 483.7 Itil. 2 185.3 8.4 6.7 492 . .1 045.3 4210 20.1
07-00 602.0 192.8 204.7 16.5 10.2 618.5 1026.2

,
4346 23.6---

00-09 --- 602.0 202.5 225.9 16.5 10.5 6HI. 5 1057.4 4431 23.6
09-10 --- 602.0 212.6 248.9 16.5 10.9 618.5 1090.9 4617 23.6
10-11 --- 602.0 223.2 274.0 16.5 11.4 618.5 1127 .1 4753 23.7



TABLE 4.33. Fairbanks-Tanana Valley Area, High Growth Scenario, Case 2, 0% Inflation

New I~droelectric Transmission
Total Cost New Coal Fired Capacity Costs Systems Total Total Total System
of Existing Investment ON&R Coal Investment OM&R fnvestment OH&R Investment System Consumption, Average Power

~ Capacity Costs Costs Costs ~ll.- Costs Costs Costs Costs fQ~ NHKl-IH Costs, tiKI/II

78-79 33.8 --- --- --- 0.3 0.2 --- 34.2 832 4.1
79-80 36.6 --- --- --- 0.3 0.2 --- 37.0 903 4.1
80-81 39.4 --- --- --- 0.3 0.2 --- 39.8 981 4.1
81-82 41.7 --- --- --- 0.3 0.2 --- 42.1 1059 4.0
82-83 35.7 --- --- 6.9 0.3 0.2 --- 43.0 1137 3.8
83-04 33.2 --- --- 7.2 0.3 0.2 --- 40.8 1215 3.4
84-85 30.4 13.9 3.8 9.1 3.5 1.0 22.4 66.7 1294 5.2
85-86 28.3 18.0 3.8 10.6 3.5 1.0 22.4 66.2 1396 4.7
86-87 26.1 18.9 3.8 12.1 18.8 2.0 37.7 31.3 1498 5.5
87-88 24.0 18.9 3.8 13.7 13.8 2.0 37.7 81.3 1600 5.1
88-89 22.9 21.5 4.3 15.0 18.8 2.0 40.3 84.6 1702 5.0
69-90 23.1 21.5 4.3 15.4 . 18.8 2.0 40.3 85.2 1805 4.7

90-91 20.9 27.6 5.5 14.1 18.8 2.0 46.4 89.0 1927 4.6
~ 91-92 21.1 27.6 5.5 15.2 18.8 2.0 46.4 90.2 2049 4.4
'5 92-93 18.2 65.4 13.1 20.2' 18 ..8 2.0 84.2 137.8 2172 6.3

93-94 18.4 84.3 16.9 26.3 18.8 2.0 103.1 166.8 2294 7.3
94-95 18.5 84.3 16.9 28.8 18.3 2.0 103.1 .169.4 2417 7.0
95-96 16.9 107.9 21.6 31.5 20.6 2.3 128.5 20i.3 2585 7.3
96-97 14.3 126.3 25.4 34.8 20.6 2.3 147.4 224.8 2754 3.2
97-98 3.7 155.5 31.1 39.5 20.6 2.3 176.1 253.4 2922 8.7
98-99 3.7 155.5 31.1 42.4 20.6 2.3 176.1 256.3 3091 8.3
99-2000 3.7 155.5 31.1 45.8 20.6 2.3 176.1 259.7 3260 8.0
00-01 3.8 155.5 31.1 48.4 20.6 2.8 176.1 262.3 3396 7.7
01-02 3.8 155.5 31.1 51.5 20.6 2.8 176.1 265.3 3531 7.5

02-03 1.5 155.5 31.1 54.3 20.6 2.8 176.1 265.8 3667 7.2
03-04 1.5 104.2 36.3 57.5 . 20.6 2.8 204.8 303.5 3fl03 8.0
04-05 1.5 212.9 42.5 60.8 20.6 2.8 233.5 341.2 3939 3.7

05-06 --- 212.9 42.5 64.2 20.6 2.8 233.5 343.1 4074 8.4
06-07 --- 212.9 42.5 67.7 20.6 2.8 233.5 346.5 4210 8.2
07-08 --- 212.9 42.5 71.3 20.6 2.8 233.5 350.1 4346 8.1
00-09 --- 212.9 42.5 74.9 20.6 2.8 233.5 353.7 4481 7.9

09-10 --- 212.9 42.5 78.7 20.6 2.3 233.5 357.5 4617 7.7
10-11 --- 212.9 42.5 82.5 20.6 2.8 233.5 361.4 4753 7.6



TABLE 4.34. Fairbanks-Tanana Valley Area. High Growth Scenario. Case 2. 5% Inflation--------
New Hydroelectric Transml ss ion

Total Cost New Coa 1 Fl red Calli-it}' Costs Systems Total Total Total System
of Exif>ting Investment -Qj.i&-R- {oal Tiives6nent~ OM&R Investment OM&R Invef>tmel.t System Consumption, Average PO\~er

~ ~city _ ---fQllL- Costs CasU-- _ Costs__ Costs Costs Costs Costs .. j Costs, $ MMKWH Costs, UKlm

78-79 30.6 --- --- --- 0.2 0.2 --- 30.9 832 3.7

79-80 33.9 --- --- --- 0.2 0.2 --- 34.2 903 3.8

80-81 37.5 --- --- --- 0.2 0.2 --- 37.8 1961 3.9

81-B2 40.7 --- --- --- 0.2 0.2 --- 41.0 1059 3.9

82-83 36.7 --- --- 6.9 0.2 0.2 --- 43.9 1137 3.9

B3-84 - 35.6 --- --- 7.2 0.2 0.2 --- 43.2 1215 3.6

8~-85 33.6 25.4 5.0 9.1 4.4 1.2 29.8 78.8 1294 6.1

85-86 32.4 25.4 5.2 10.6 4.4 1.3 29.8 79.4 . 1396 5.7

86-87 30.4 25.4 5.5 12.7 26.3 2.8 51. 7 103.3 149B - 6.9

87-88 28.7 25.4 5.B 14.9 26.3 2.9 51. 7 104.1 1600 6.5

88-69 27.9 29.6 7.0 17 .2 26.3 3.1 55.9 111.2 1702 6.5

89-90 29.3 29.6 7.3 18.7 26.3 3.2 55.9 114.6 1805 6.3

90-91 2B.4 41.0 9.8 18.0 26.3 3.4 67.3 127.1 1927 6.6

--' 91-92 30.1 41.0 10.3 20.2 26.3 3.6 67.3 131. 5 2049 6.4
--'
--' 92-93 26.7 116.0 25.6 28.3 26.3 3.7 142.3 226.B 2172 10.4

93-94 2B.l 155.4 34.7 38.4 26.3 3.9 lI.l1. 7 286.9 2294 12.5

94-95 29.5 155.4 36.4 44.3 26.3 4.1 lB1. 7 296.2 2417 12.3

95-96 28.8 209.6 48.9 51.0 30.4 6.0 240.0 374.8 25B5 14.5

96-97 27.7 256.2 60.3 5B.9 30.4 6.3 2B6.6 439.B 2754 16.0

97-9B 6.1 32B.B 77.7 70.7 30.4 6.6 359.2 519.7 2922 17 .8

9B-99 6.4 328.8 81.6 79.3 30.4 6.9 359.2 533.5 3091 17 .3

99-2000 6.6 328.8 85.7 89.2 30.4 7.3 359.2 54B.l 3260 16.8

00-01 7.0 3211.8 89.9 99.5 30.4 7.7 359.2 563.3 3396 16.6

01-02 7.3 328.8 94.5 110.6 30.4 B.I 359.2 579.7 3531 16.4

02-03 2.7 32B.B 99.2 123.1 30.4 8.5 359.2 592.7 3667 16.2

03-04 2.8 426.1 123.4 136.6 30.4 8.9 456.5 72B.2 3B03 19.2
04-05 2.9 520.3 149.9 151. 5 30.4 9.3 558.7 li72.3 3939 22.1

05-06 --- 52B.3 157.4 167.6 30.4 9.8 550.7 B93.5 4074 21.9

06-07 --- 52lL3 165.3 1Ll5.3 30.4 10.3 55B.7 919.6 4210 21.8

07-08 --- 528.3 173.5 204.7 30.4 10.8 55B.7 947.7 4346 21.0

08-09 --- 52B.3 182.2 225.8 30.4 11.4 558.7 978.1 44m 21.8

09-10 --- 5211.3 191. 3 2411.9 30.4 11.9 5511.7 1010.B 4617 21.9

10-11 --- 528.3 200.9 274.0 30.4 12.5 558.7 1046.1 4753 22.0



TABLE 4.35. Fairbanks-Tanana Valley Area, High Growth Scenario, Case 3, 0% Inflation--_._----- •
New Ilydl'oelectrlc Transllli ss ion

Tota1 Cos t _..J!gw Coa111r~~illl£!~_ CO$t~ Systems Total Total Total System
of Existing Investment OHliR·. Coa lnvestme~OM1R Investment OH&R Investment System Consumlltlon. Average Power

~!:- Capaci ty Costs ~o.& ts Costs_ ~ili- Costs Costs_ Costs Costs Costs. $ MlI,KWIt l;Qs ts I ¢/KWIt

70-79 30.0 --- --- --- --- --- 0.3 0.2 --- 34.2 032 4.1

79-30 36.6 --- --_. --- --- --- 0.3 0.2 --- 37.0 903 4.1

80-01 39.4 --- --- --- --- --- 0.3 0.2 --- 39.0 931 4.1

01-02 4I. 7 --- --- --- --- --- 0.3 0:2 --- 42.1 1059 4.0

82-03 35.7 --- --- 6.9 --- --- 0.3 0.2 --- 43.0 1137 3.8

83-84 33.2 --- --- 7.2 --- --- 0.3 0.2 --- 40.8 1215 3.4.
84-85 30.4 13.9 3.8.. 9.1 --- --- 3.5 1.0 22.4 66.7 1294 5.2

85-85 20.3 18.0 3.8 10.6 --- --- 3.5 1.0 22.4 66.2 1396 4.7

86-87 26.1 10.9 3.8 12.1 --- --- 18.8 2.0 37.7 81.8 1498 5.5

87-88 24.0 18.9 3.8 13.7 --- --- 18.8 2.0 37.7 01.3 1600' 5.1

08-89 22.9 21.5 . 4.3 15.0 --- --- 113.8 2.0 40.3 04.6 1702 5.0

89-90 23.1 21.5 4.3 15.4 --- --- 18.8 2.0 40.3 05.2 1805 4.7

90-91 20.9 27.6 5.5 14.1 --- --- 10.8 2..0 46.4 B9.0 1927 4.6

91-92 21.1 27.6 5.5 IS.2 --- --- 10.0 2.0 46.4 90.2 2049 4.4
--'
--' 92-93 lB.2 65.4 13.1 20.2 --- --- lB.O 2.0 04.2 137.0 2172 6.3
N

93-94 18.4 04.3 16.9 26.3 --- --- 18.0 2.0 103.1 166.0 2294 7.3
94-95 18.5 114.3 16.9 22.6 29.0 0.1 18.8 2.0 132.1 192.2 2417 7.9
95-96 16.9 09.0 17 .0 24.4 29.0 0.1 10.11 2.0 136.8 198.0 25fl5 7.7
96-97 14.4 09.0 17 .0 27.4 29.0 0.1 16.8 2.0 136.11 1911.5 2754 7.2
97-90 3.11 39.0 17.3 32.0 29.0 0.1 18.0 2.0 136.11 192.5 2922 6.6
98·99 3.B 89.0 17 .3 2il.4 38.7 0.2 20.6 2.B 148.3 201.3 3091 6.5
99-2000 3.B B9.0 17.0 30.6 2B.7 0.2 20.6 2.0 14il.3 203.5 3260 6.2

00-01 3.B 107.9 21.6 33.0 30.7 0.2 20.6 2.0 167.2 220.6 . 3396 6.7

01-02 3.11 126.0 25.4 35.7 30.7 0.2 20.6 2.8 106.1 254.0 3531 7.2

02-03 • 1.5 126.0 25.4 38.3 30.7 0.2 20.6 2.8 llJ6.1 254.3 3667 6.9

03-04 1.5 155.5 31.1 41.2 30.7 0.2 20.6 2.B 214.il 291.6 3B03 7.7

04-05 1.5 155.5 31.1 45.6 30.7 0.2 20.6 2.11 214.0 296.0 3939 7.5
05-06 --- 155.5 31.1 47.2 30.7 0.2 20.6 2.0 214.il 296.1 4074 7.3
06-07 --. 155.5 31.1 (iO.3 313.7 0.2 20.6 2.0 21Ul 299.2 4210 7.1
07·01l --- 155.5 31. 1 53.5 30.7 0.2 20.6 2.8 2111.il 302,4 4346 7.0
Oll·09 --- 15!Lt) 31.1 56.0 3D.7 0.2 20.6 2.B 214.8 305.7 44Bl 6.B
09·10 --- 104.2 36.0 60.2 38.7 0.2 20.6 2.11 243.5 343.5 4617 7.4
10-11 --- W4.2 36.n 63.7 30.7 0.2 20.6 2.8 243.5 347.0 4753 7.3



TABLE 4.36. Fairbanks-Tanana Valley Area, High Growth Scenario, Case 3, 5% Inflation

New lIydroelectrlc Transmission
Tota I Cost _ /lew C!!!Lf.jr~fL Capaei t..l'...- Costs ..---1Y.ster.l_S__ Total . .Total Total System
of Existing Investment OM&R Coal Investmenr-OM&R Investment Of4&R Investment System C'on~um;>t Ion. Average Power

Year _ Capacity Costs Costs CostL- Costs fQi!i Costs Costs Costs Costs, $ ~lMKI-IH 'Costs, ¢/KI-III

78-79 30.6 --- --- --- --- --- 0.2 0.2 --- 30.9 832 3.7

79-80 33.9 --- --- --- --- --- 0.2 0.2 --- 34.2 903 3.8

80-81 37.5 --- --- --- --- --- 0.2 0.2 --- 37.8 981 3.9

81-82 40.7 --- --- --- --- --- 0.2 0.2 --- 41.0 1059 3.9

82-83 36.7 --- --- 6.9 --- --- 0.2 0.2 --- 43.9 1137 3.9.
83-84 35.6 --- --- 7.2 --- --- 0.2 0.2 --- 43.2 1215 3.6

84-85 33.6 25.4 5.0 9.1 --- --- 4.4 1.2 29.8 78.8 1294 6.1

85-86 32.4 25.4 . 5.2 10.6 --- ... --" 4.4 1.3 29.8 79.4 1396 5.7

86-87 30.4 25.4 5.5 12.7 --- --- 26.3 2.8 51.7 103.3 1498 6.9

87-88 28.7 25.4 5.8 14.9 --- --- 26.3 2.9 51. 7 104.1 1600 6.5
88-89 27.9 29.6 7.0 17.2 --- --- 26.3 3.1 55.9 111.2 1702 6.5

89-90 29.3 29.6 7.3 18.7 --- --- 26.3 3.2 55.9 114.6 1805 6.3

90-91 28.4 41.0 9.8 18.0 . --- --- 26.3 3.4 67.3 127.1 1927 6.6

91-92 30.1 41.0 10.3 20.2 --- --- 26.3 3.6 67.3 131. 5 2049 6.4
--t 92-93 26.7 116.0 25.6 28.3 26.3 3.7 142.3 226.8 2172 10.4w --- ---

93-94 28.1 155.4 34.7 38.4 --- --- 26.3 3.9 181. 7 286.9 2294 12.5

9~-95 29.6 155.4 36.4 34.8 61.0 0.3 26.3 4.1 242.7 347.9 2417 14.4

95-96 28.8 166.2 40.3 39.5 61.0 0.3 26.3 4.3 253.5 366.7 2585 14.2

96-97 27.7 166.2 42.3 46.4 61.0 0.3 26.3 4.5 253.5 374.7 2754 13.6

97-98 6.2 166.2 44.5 56.7 61.0 0.3 26.3 4.7 253.5 365.9 2922 12.5

98-99 6.4 166.2 46.7 53.1 85.7 0.7 30.5 6.8 282.4 396.1 3091 12.8
99-2000 6.7 166.2 49.1 59.6 85.7 0.7 30.5 7.1 282.4 405.6 3260 12.4

00-01 7.0 224.4 62.4 67.8 85.7 0.8 30.5 7.5 340.6 486.1 3396 14 .3
01-02 7.3 2B2.6 77 .0 76.7 B5.7 0.8 30.5 7.8 39B.8 568.4 3531 16.1

02-03 2.7 282:6 80.9 86.7 85.7 0.8 30.5 8.2 39B.B 578.1 3667 15.8

03-\l4 2.8 380.0 104.2 97.7 85.7 0.9 30.5 8.6 496.2 710.4 3803 18.7

04-05 2.9 380.0 109.5 113.6 85.7 0.9 30.5 9.1 496.2 732.2 3939 18.6
05-06 --- 380.0 114.9 123.0 il5.7 1.0 30.5 9.5 496.2 744.6 4074 18.3

06-07 --- 3BO.0 120.7 p7.6 85.7 1.0 30.5 10.0 496.2 765.5 4210 18.2
07-08 --- 380.0 126.7 153.7 85.7 1.1 30.5 10.5 496.2 788.2 4346 18.1
08-09 --- 3BO.0 133.0 171. 3 U5.7 1.1 30.5 11.0 496.2 812.6 4481 18.1
09-10 --- 510.4 165.5 190.5 85.7 1.2 30.5 11.6 626.6 995.4 4617 21.6
10-11 --- 510.4 173.7 211.5 85.7 1.3 30.5 12.2 : 626.4 1025.3 4n3 21.6



All entries in the tables are in millions of dollars unless noted. The first
column is the total cost of the existing capacity. This includes investment,
OM&R, and fuel costs except coal costs after 1982-1983 as noted below. This
column includes the cost of the combustion turbine units planned through 1984
in the Anchorage area. The cost of existing capacity is assumed to be the
same for all load growth scenar-ios and system configurations. This assumption
is warrented in this case for two reasons. First, an examination of the load
resource analyses for the alternative load growth scenarios and cases reveals
relatively little variation in the plant utilization factors among the various
scenarios and cases. Second, the cost of operating the existing capacity is a
relatively small part of the overall system costs in the 1990-2010 time period
which is of primary interest in this report.

The next three columns present the costs' for the new coal-fired capaCl~Y.
The investment cost is the total of all the individual plant investments. The
OM&R costs are the sum of all the OM&R costs of the individual plants. Entries
in these two columns begin the same year as the first coal-fired plant comes
on line. The coal costs include the coal costs of the new coal-fired capacity.
In addition, the coal costs of the existing capacity are included in this
column after 1982-1983. (It is subtracted out of the existing capacity after
1982-1983.)

The next two columns present the costs for any new hydroelectric capacity
that is added. These are the Bradley Lake project, the Watana dam and the
Devil Canyon dam. As pointed out earlier the Watana and Devil Canyon costs.
are divided between the Anchorage-Cook Inlet are~ and the Fairbanks-Tanana
area in proportion to their relative energy consumption in 1994.

The transmission system costs are shown in the next two columns .• These
columns contain the investment and OM&R costs for all the transmission lines
required. The total investment cost column represents the sum of the new coal
fired capacity investment costs, the hydroelectric capacity investment costs,
and the transmission system investment costs.

The total system cost is the sum of all the costs (not including the new
investment cost column). The total system consumption figures are the same as
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the energy demand forecasts presented in Chapter 3. The average cost of power
in the total system costs divided by the total system consumption.

The costs of power for the 5% inflation cases are' presented in Figures 4.5
)

through 4.10. While the power costs are different (lower) for the 0% inflation

cases. The relationships among the various cases are the same for both infla
tion rates.

For the Anchorage-Cook Inlet load center construction of the interconnec

tion (Case 2) reduces the cost of power com~ared to the case without an inter
connection (Case 1). In general, construction of the interconnection also

reduces the total investment costs.

For the Anchorage-Cook Inlet area inclusion of the Upper Susitna project
into the system (Case 3) generally raises the cost of power above Cases 1 and
2 during the first 2 to 4 years after the Watana Dam comes on line but results

in lower power costs during the 1996-2010 time period. This reduction in the
cost of power is significant in most cases. The addition of the Upper Susitna
project appears to slightly increase the total investment costs for the

Anchorage-Cook Inlet area although this varies from year to year.

For the Fairbanks~Tanana Valley load center construction of the inter

connection (Case 2) again generally reduces the cost of power compared to the

case without an interconnection (Case 1). In general, construction of the

interconnection also reduces the total investment costs.

Fer the Fairbanks-Tanana Valley load center inclusion of the Upper Susitna

project (Case 3) generally raises the cost of power above Case 2 fqr about
2 years after the Watana Dam comes on line but, as with the Anchorage-Cook

Inlet area, results in lower power costs during the 1996-2010 time period.
The addition of the Upper Susitna project appears to slightly 10we~ the total

investment cost.

In some of the scenarios it is difficult to determine which case res

in the lowest total investment or the lowest cost of power over the enti
1978-2010 time period by looking at the tables 0 figures. One method
paring invest~ent or cost over a period of years is to compute the pres
worth. In equation" form:
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FIGURE 4.5. Power Costs for Anchorage Low Load Growth Scenario
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FIGURE 4.6. Power Costs for Anchorage Medium Load Growth Scenario
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FIGURE 4.7. Power Costs for Anchorage High Load Growth Scenario
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FIGURE 4.9. Power Costs for Fairbanks Medium Load Growth Scenario
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FIGURE 4.10. Power Costs for Fairbanks High Load Growth Scenario
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Anchorage-Cook Inlet - Low Load Growth

The present worth of the total investment and the present worth of average
power costs are shown below.

n
.2: APC. * ---:-
1=n 1 (1 +r) i

Reference P. W. Total P.W. Average
Case Table No. Investment ($) Power Costs (¢/kWh)

1 2 2329 .78

2 4 2251 76

3 6 2504 70

PW =

PW = Present worth of the cost of power
APC i = Average power cost in year i

r = Discount rate
n = Total number of years.

where:

Case 3 results in the lowest cost of power followed by Case 2 and Case 1.
Case 2 gives the lowest overall investment costs while Case 3 results in the
highest- investment costs.

Usi~g this formula the total investment cost and the average power cost over a
period of years can be more easily compared~ A 7% discount rate is used in
these ~nalyses.

The results for each of the load growth scenarios for both of the load
centers are briefly discussed below.



The present worth of the total investment is almost identical for all
three cases. The present worth of the cost of power is the same for Case5 1
and 2,. while the present worth power cost for Case 3 is lowest.

Again Case 3 results in the lowest present worth for the cost of power.
For thi s scenari a Case 2 results in the lowest present worth .i nvestment with
Cases 1 and 3 slightly higher.

Anchorage-Cook Inlet - Medium Load Growth'

Reference P.W. Total P.W. AVErage
Case Table No. Investment ($) Power Costs (~/kWh)

1 8 3920 83
2 10 3930 83
3 12 3920 77

86

85

83

PJ~. Average
Power Costs (~/kWh)

7053
\

6837

7084

P.W. Total
Investment ($)

14

16

18

,
Anchorage-Cook Inlet)- High Load Growth

Reference
Table No.

1

2

3

Case

Fairbanks-Tanana Valley - Low Load Growth

Reference P. W. Total P.I~. Average
Case Table No. Investment ($) Power Costs (¢/kWh)

1 20 666 110

2 22 699 113

3 24 742 104

Case 3 gives the lowest cost of power while Case 1 gives the lowest
investment cost. Case 3 results in the highest present worth investment cost.

123



Fairbanks-Tanana Valley - Medi urn Load Growth

Reference P.W. Total P•L·J. Average
Case Tgble No. Investment ($) Power Costs (<t:/kWh)

1 26 1128 117

2 28 1042 111

3 30 970 99

Again Case 3 results in the lowest present worth cost of power. In this
scenario however, Case 3 also gives the lowest present worth total -investment
costs.

Fairbanks-Tanana Valley - High Load Growth

Reference P.i4. Total P. \~. Average
Case . Tabl e No. Investment ($) Power Costs (UkvJh)

1 32 1642 115

2 34 1587 110

3 36 1527 103

Again Case 3 results in the lowest present worth cost of power and the
lowest present worth total investment.
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Dear Mr. Cross:

March 6, 1979

C l\ If::; ""!EE:DEMld ENERGY REGULATORY COMMISSION
t I J : ...; ::) ~; I i Ii ias \1\ a\)'..:;.;:;._ .... , ••• REGIONAL OFFICE

555 BATTERY STREET. ROOM 415

.:. HAR·- 8 f ~l 2: 33 SAN FRANCISCO. CA 94111

Although we were unable to make an in-depth review of the draft report
due to time and staffing limitations we do wish to make the fol10,ving
comments:

Page 95, second paragraph, third s~ntence. FERC estimated costs are as
of July 1, 1978, not October 1978 is stated.

This will respond to your letter of February 2, 1979, requesting our
informal review and comments on your Upper Susitna Project Power
Market Draft Report.

Page 96, Oil and Natural Gas. Our thoughts on this subject were stated
in our October 31, 1978, letter to the District Engineer, Alaska District,
Corps of Engineers. In that letter we stated that oil-fired combined
cycle and regenerative combustion turbine plants were significantly
less costly than alternative coal-fired plants for the Upper Susitna
River Basin. We are not able to state, however, which alternative is
the more probable source. The determining factors would be the Alaska
fuel situation and the interpretation of the Fuel Use Act.

Page 95, second paragraph, last sentence. The San Francisco Regional
Office of FERC did include cost adjustments for Alaska conditions in
its power value study as it routinely does for all studies in Alaska.

Page 95, last paragraph, last sentence. The investment cost estimates
of the Fairbanks plant are $1475/kT,'1 (@ 5 ~75% financing) and $1510/kW
(@ 6.875% financing). Cost estimates of the Anchorage-Kenai area
plant are $1240/kW (@ 7.94% financing) and $1220/kW (@ 6.875% financing).

Mr. Robert J. Cross
Administrator
Department of Energy

. Alaska Power Administration
p. O. Box 50
Juneau, Alaska 99802



Sincerely,

Appendix, page 21, 3.2.4, Transmission Losses. The 1.5% for energyloss appears to be lOWe

We appreciate the opportunity to review and comment on your draftreport.

March 6; 1979- 2 -
Mr. Robert J. Cross

~~-e~

:ui~~e~lett
Regional Engineer

While the Fuel Use Act prohibits the use of oil or natural gas asprimary fuel for electrical generation, the Department of Energy,Economic Regulatory Administration (ERA), is promulgating regulationswhich will provide for various exemptions. The regulations are expected to be issued in May. We suggest that you contact ERA on thismatter.

Page 105, item 5. The retirement schedule for combustion turbine isstated to be 20 years. Most studies .in the Continental United Statesuse 30 years.

Pages 159 and 160, Assessment of Feasibility. A cost estimate ofCopper Valley Electric Association's purchase of Upper Susitna powerwould be useful to this discussion.



Thank you for the opportunity to comment on your Draft Power Market Analysis.
Both Ward Swift and I read it over and came up with only a few minor comments.
The primary focus of our review was the consistency between the body of the
report and our background analysis presented in Appendix 3.

1. Page 4, 2nd paragraph - The alternative on-line dates of 1990, 1992,
and 1994 seem to refer to the interconnection on-line dates for high,
medium, and low load growth cases respectively. I believe those dates
should be 1986, 1989, and 1991. This would be consistent with the
dates given in the last line on page 109.

2. Page 8, Table at bottom - It appears that the costs of power listed
for Case 1 should be the same numbers listed for the Case 1 of the
combined system in the table at the top' of page lll.(i.e., the costs
of power should be 6.6, 6.9, and 7.5¢/KWh rather than 7.0, 7.0 and
6.6¢/KWh for the high, medium, and low load growths respectively).

3. Page 17, Installed name plate capacities - As pointed out on page 19
the totals differ from those used by us in Appendix 3. Most of the
differences are relatively minor. The only major difference seems to
be the capacity listed for the Chugach Electric Association. As you
indicate these differences are due to recent changes in plans to
install new capacity. The difference would have a minor impact on the
1978 through 1985 results and practically no impact on the results
after 1985.

neUe
- ~ :. ;;. ;:: \;,.- _."" Pacific Northwest Laboratories

.',,';: ,.::" c. 1\ tJ {
f' tJ .~. U~ ,t. Ot'! P.O. Box 999

" 'Richland, Washington 99352
Telephone (509) 942-4745
Telex 32-6345

Dear Mr. Cross:

February 27, 1979

Mr. Robert Cross
Department of Energy
Alaska Power Administration
P. O. Box 50
Juneau, AK 99802



If the load factor is defined as:

and use data for the year 2000, low load growth as presented on page 59 we
compute an annual load factor of 51%.

Mr. Robert Cross
February 27, 1979
Page 2

.516424 =
1448 * 8.760

GEN
CAP * 8.760

ALF =

i.e.

ALF =

ALF = Annual load factor (fraction)
GEN = Generation (MW)
CAP = Capacity (GWH)

where:

4. Pages 52, 59,80, and Appendix 3 page 8 - AnnualcLoad Factors - On
page 42 and Appendix 3, page 8, both reports are generally in agree
ment that the annual load factor is presently between 46-52%. In
Appendix 3 we go on to say that it appears the annual load factor
will remain in the 50-52% range during the time horizon of the re
port. On page 80 it is stated that for planning purposes it is
assumed that the annual system load fac~or will be in the range of
55-60% by the latter part of the century.

This is lower than the 55-60% mentioned on page 80.

5. Page 95, Healy II plant costs - It would be good to point out that the
GVEA estimate is probably in terms of 1985$.

6. Page 101-102, Conclusions - I think your summary of the alternatives
available to Alaska is good.



Mr. Robert Cross
February 27, 1979
Page 3

7. Cover Sheet, Appendix 3 - Enclosed are different cover pages for our
report presented in Appendix 3 and the Appendices to our report.
Please replace the cover pages you presently have.

Thank you for the opportunity to comment on the report.

Sincerely,
. ~

c:71~j,JGJ
J. Jay Jacobsen
Energy Assessment Unit
Energy Systems Department

JJJ:tw
Enclosures



I am writing to advise you of actions taken in response to your comments
on the draft Susitna Supplemental Feasibility Report and also to comment
on your draft Power Market Analysis.

Your letter of 26 January 1979 transmitting your comments on our draft
report arrived during the final report printing. Any delay at that
point would have caused us to miss our deadline which I was unwilling
to permit except under extreme circumstances. On the verbal assurance
from your staff that there was nothing of such gravity that the integ
rity of the report would be jeopardized, the decision was made to pro
ceed with the printing as scheduled.

I regret that your written comments did not arrive sooner, because the
report would have benefited from their incorporation. I am especially
sensitive to your ~ontention.that insufficient credit was given where
APA materials were used. In the future, my staff will be more careful
in this regard.

Our review of your excellent draft Power Market Analysis has resulted
in only one comment. On page 4 you note that the more costly gravity
structure for Devil Canyon is "currently proposed II by the Corps. This
is inaccurate in that the gravity structure was presented to insure that
estimated costs were sufficient to cover a range of possible foundation
conditions at the Devil Canyon site .. With appropriate word changes to
correct this matter, we find nothing else requiring alteration.

Since the Main Report and Appendix Part 1 are already 1n Washington, please
transmit 20 copies of the final Appendix Part 2 to HQDA (DAEN-CWP-W),

12 MAR 1919

.:! ;!

, . _~ 1·1

DEPAR~MEN~OFTHEARMY

ALA~~A-:D1$'f1 ~1\tf;C;-:6~PS OF ENGINEERS
'-' "'; i ,:;:'':: L, Jp:b~'~A~o02

- fj 1.~.~flN~l-J0RAGE":'L!'?;KA99510
~ ,,J I,. 1\ \ '- J. i·,)':':"

REPLY TO

ATTENTION OF,

Dear Mr. Cross:

NPAEN-PL-R

Mr. Robert J. Cross
Administrator
Alaska Power Administration
P.O. Box 50
Juneau, Alaska 99802
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If you have any questions, Mr. Chuck Bickley at (907) 752-5135 can pro
vide assistance.

19 MAR 1979

Sincerely yours,

~tM-Il:M/~"_c-::>_~ ~,"---,
~tRNELLE T. Sf: r-r-......"--.........-

Lt Colonel, Corps of Engineers
Acting District Engineer

NPAEN-PL-R
Mr. Robert J. Cross

Washington O.C. 20314; 2 copies to Division Engineer. North Pacific
Corps of Engineers, 210 Custom House, Portland. Oregon 97209, ATTN;
NPDPL; and the remaining 138 copies to the Alaska District, ATTN:
NPAEN-US.



DEPARTMENT OF THE ARMY
ALASKA DISTRICT~CORPS OF ENGINEERS

P.O. BOX 7002

ANCHORAGE. AL.ASKA 99510

REPLY TO

ATTENTION OF:

NPAEN-PL-R

1 9 MAR 19i9

Mr. Robert J. Cross
Administrator
Alaska Power Administration
P.O. Box 50
Juneau~ Alaska 99802

Dear r~r. Cross:

I am writing to advise you of actions taken in response to your comments
on the draft Susitna Supplemental Feasibility Report and also to comment
on your draft Power Market Analysis.

Your letter of 26 January 1979 transmitting your comments on OU~ draft
report arrived during the final report printing. Any delay at that
point would have caused us to miss our deadline which I was unwilling
to permit except under extreme circumstances. On the verbal assurance
from your staff that there was nothing of such gravity that the integ
rity of the report would be jeopardized, the decision was mada to pro
ceed with the printing as scheduled.

I regret that your written comments did not arrive sooner, because the
report would have benefited from their incorporation. I am especially
sensitive to your contention that insufficient credit was given where
APA materials were used. In the future, my staff will be more careful
1n this regard.

Our review of your excellent draft Power Market Analysis has resulted
in only one comment. On page 4 you note that the more costly gravity
structure for Devil Canyon is "currently proposed ll by the Corps. This
is inaccurate in that the gravity structure was presented to insure that
estimated costs were sufficient to cover a range of possible foundation
conditions at the Devil Canyon site. With appropriate word changes to
correct this matter~ we find nothing else requiring alteration.

Since the Main Report and Appendix Part 1 are already in ~ashington~~~~~
transmit 20 copies of the final Appendix Part 2 to HQDA (DAEN-a~p-~ ~

«' ~
Q m
0:. <
~ ~
.",1.. ~

1'>?6_191~



NPAEN-PL-R
Mr. Robert J. Cross r 9 rilA'Rt l~ig;

Hashington D.C. 20314; 2 copies to Divis'ion Engineer, North Pacific
Corps of Engineers, 210 Custom House, Portland, Oregon 97209, i\TTN;
NPDPL; and the remaining 133 copies to the ,'\laska District, Ani'~:

iiPAEN-US.

If you have any questions, Mr. Chuck Bickley at (907) 752-5135 can pro
vide assistance.

Sincerely yours,

::.1LTC. Vemelle T. Smith
'JERNELlE T. SMITH
Lt Colonel, Corps of Engineers
Acting District Engineer

2



nicipal er
l,.J

1200 EAST FIRST AVENUEtl4f~8'R..AJ~s{taSKA99501
TE LEPHON~rl9Q{\...27~76~J

!Jr;j f'jliK -) /1l1 7; 50
-r"'~" ; ". ..... .. 14

Robert J. Cross, Administrator
Department of Energy
Alaska Power Administration
P.o. Box 50
Juneau, Alaska 99802

Dear Mr. Cross:

This letter responds to your letter of February 2, 1979, which
requested informal comments on the draft Power Market Analyses
of the Upper Susitna River Project.

Mr. Stahr is out of town and I am writing without knowledge of his
opinion and comments. The Municipal Light and Power's

staff comments appear in the two attached memorandums. Mr. Stahr
may forward more comments upon his return'.. .
Thank you for the opportunity to review the draft. If you have
any questions or want more comments please do not hesitate to con
tact us.

Very truly yours,

~r:}~-'-
Max Foster
Revenue Requirements Supervisor

MF:bw

PROVIDE FOR TOMORROW, SA VE ENERGY TODA Y.



My page by page review of the report elicited the following
comments~

Significantly, despite the conservative assumptions contained within
the report, the Susitna project represented the least cost option in
every case.

37.5 MW generation plant is
is not a, cogeneration~

\.1 yc:( T ftc r ~_?-\ /

AnchorageMunicipality
MEMORANDUM

Max Foster, Revenue Requirements Supervisor, ML&P

Thomas R. Stahr, General Manager, ML&P

DOE-APA Upper Susitna River Project
Power Market Analyses

.March 1, 1979

Page 150 - The pipline terminal's
not interconnected wi th CVEA. It
facility. -r;,i:et. ( e-Y1 er9j' Fe!

FROM:

DATE:

TO:

SUBJECT:

Page 37 - The lack of correlation to weather and price disburbs
me. It may indicate improper equation specification caused by
omitting important variable or failing to insert dummy
variables in the regression equations to correct for cyclical
abnormalities. Additionally, it seems to m~ demand projectiops ,
!:<y rate class would be more statisticaljl.y tignificant. Ccrre-!crLtt::'17 !
~-e-J-..o-r l':r 'ST;yt)'t\.'3 0-"\- a.. M..01.-th ty)c'-(c//ca h<:tJI.J blA..-E- Y/<:>-t CVU1?utI17.

Page 77 - The shape of the Anchorage Area load duration curve
suggests that a heavy proportion of generation for the area
could be large base load increments. This is very favorable
for hydroelectric development.

Page 94 - I don't like the treatment of 0 & M costs. How does
this relate to prosent actual Anchorage labor costs and trends?
I think the prices should be measured directly, not arbitrarily
increased.

This memo comments on the Alaska Power Administration's Upper
Susitna River Project Power Market Analysis draft dated January
1979. My impression is that the demand projections for the
Anchorage area are conservative. I also think that the installed
cost of coal plants is conservative. The Susitna project costs are
probably the most reliable cost estimates appearing in :he report.
I am not happy with the methodology developing the cost of coal. I
think coal could actually cost much more than $1.00 to $1.50 per
million BTU. The inflation rates used in the analysis (0% and 5%)
seem low in light of recent trends.

r .f-'•.7



HF:bw

Appendix 3, Pages 66 to 75 - Where is the present worth or
annualized cost of power computed? This is a major change from
theeatlier ECOS1'2 model. I think the present worth analysis
is an important part of any power cost analysis.

to Thomps R. Stahr, General Manager
1, 1979

Page 2

In general, the analysis seems complete. The conclusions echo those
of.previous studies. From an economic prospective, the Susitna
Project is unquestionably justified. Its time to stop revising
ieasibility analyses and get on with llcenslng and constructl0n.



JAY S. HAMMOND
GOVERNOR

POUCH AD-JUNEAU 9981/
PHONE 465-3577

Pow~r Market Analysis - Draft on the Upper Susitna River
Project
State LD. No. 79020902

UJ. JL J.l::~ of

March 23, 1979

Rr.-('f,:"IVFO

~lr&lr~ is~@~I~~&~~&
OFFI(1~· ~OF· i""1III'Jf.lII::J':l::iif<.n.1Ii.7l1f:'1IIlilo"LT,n.1IIliI>

P,LA:JI-\j.\
DIVISION OF POLICY DEVELOPMENT AND PLANNING

Jim Cheatham
Department of Energy

,=J"a~,~a Power Administration
Box 50

; AI< 99801
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