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liquid nitrate gas

power requirements studies

operations and maintenance

megawatts

National Electrical Safety Committee

nitrous oxi de

radio interference

Robert W. Retherford AssOCiates, Inc.

single circuit

off-road vehicle

Plant capacity factor

point of intersection
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CHAPTER 1

INTRODUCTION

This report presents a determination of the economic feasibility for a

transmission line interconnection between the utility systems of the

Anchorage and Fairbanks areas. It includes an objective evaluation of

the specific conditions under which the intertie is economically feasi

ble. An interconnection between the two previously independent power

systems will reduce total installed generation reserve capacity, provide

means for the interchange of energy, reduce spinning reserve require

ments, and provide the means for optimum economic dispatch of generating

plants on the interconnected system basis. The later integration of the

Upper Susitna Hydropower Project into the interconnected Anchorage-Fairbanks

power system would serve to increase the benefits already available from

early operation of the intertie. The work described in this report was

performed under the authority of the 26 October 1978 contract between the

Alaska Power Authority and the joint—venture of International Engineering

Company, Inc. (IECO) and Robert W. Retherford Associates (RWRA).

Alternative system expansion plans were developed and analyzed during

this study for each of the following areas:

• Independent Anchorage area

• Independent Fairbanks area

• Interconnected Anchorage—Fairbanks area

(generation reserve sharing option)

• Interconnected Anchorage-Fairbanks area

(generation reserve sharing and firm power transfer option)

• Interconnected Anchorage—Fairbanks area (with inclusion of

the Upper Susitna Hydropower Project)
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This study confirms the economic feasibility of the Anchorage—Fairbanks

transmission line interconnection as well as the possibility of an early

implementation date for the project, prior to longer-range development

of the Upper Susitna Hydropower Project. This study also establishes

additional intertie benefits from the supply of construction power to

the sites of the Upper Susitna Hydropower Project. It also evaluated

potential benefits from firm power supply to Matanuska Electric Associa

tion’s system at the intermediate Palmer substation of the intertie.

Preliminary financial and management plans for the implementation of the

project were developed and are presented in the last two chapters of

this report.

An Intertie Advisory Committee, composed of managers of Railbelt area

utilities with the chairmanship of the Executive Director of the Alaska

Power Authority, was formed. During the performance of this study three

Intertie Advisory Committee meetings were held (4 December 1978, 8 Jan

uary 1979, 14 February 1979, and 18 May 1919) to review factors related

to the intertie and to discuss preliminary findings of this study. The

following Railbelt utilities were represented on the Intertie Advisory

Committee:

• Anchorage Municipal Light & Power (AML&P)

• Copper Valley Electric Association (CVEA)

• Chugach Electric Association (CEA)

• Fairbanks Municipal Utility System (FMUS)

• Golden Valley Electric Association (GVEA)

• Homer Electric Association (HEA)

• Matanuska Electric Association (MEA)

The Consultants wish to acknowledge the valuable information, comments,

and support received from the managers and engineers of the Railbelt

utilities, and the Alaska Power Administration during the performance of

this economic feasibility study.
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CHAPTER 2

SUMMARY AND CONCLUSIONS

The purpose of this economic feasibility study is to determine the

conditions under which a transmission interconnection between the util

ity systems of Anchorage and Fairbanks would be economically feasible.

Following are the important aspects of work performed and the conclu

sions of this study.

2.1 STUDY SUMMARY

A. Load Forecasts for Railbelt Area

Load forecast is the basis for system expansion planning. The most re

cent load forecasts for the utility servite areas in the Railbelt area

were examined to establish the basis for projection of future trends.

The sum of the most recent forecasts made by the individual utilities in

the area has been selected as the upper growth limit to the forecast

ranges for the Railbelt area. The median forecast prepared by the

Alaska Power Administration, as a revision to the Susitna Project Market

Study, was selected as the lower limit. The statistical average of

these two forecasts was calculated and used in this study as the

“probable” forecast.

The long-range “probable” load demand projections in MW for the load

areas are:

Anchorage Fairbanks Combined Area

1980 573 153 749
1985 977 231 1194
1990 1581 338 1896
1995 2402 477 2842
2000 3446 663 4054
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B. Selection of Intertie Route

Alternative transmission corridors considered in previous studies were

analyzed as to accessibility, cost of right-of—way, transmission line

design, and environmental and aesthetic considerations. The preferred

corridor described in the Susitna Report, along the Parks Highway from

Anchorage to Fairbanks, was selected for the intertie route. ft was

selected because of its favorable length, accessibility, and environ

mental considerations. This corridor was further defined by preparing

preliminary layouts. Field trips to important sites along this 323—mile

line route were made to confirm the suitability at this corridor for the

intertie.

C. Transmission Line Design

To provide a basis for intertie cost estimation, conceptual designs for

230—ky and 345—ky transmission lines and substations were made. The

transmission Line Cost Analysis Program (TLCAP), a computer program de

veloped by IECO, was used to select optimum designs. The results fa

vored relatively long spans (1300 feet) and high—strength conductors.

Tubular steel, guyed towers and pile—type foundations were selected for

both the 230—ky and 345—ky lines as being well suited for Alaska condi

tions.

D. System Expansion Plans

To determine the intertie’s economic feasibility, alternative system ex

pansion plans were prepared with and without the Anchorage-Fairbanks inter

tie. System expansion plans were developed to meet both the “probable’

and “low” load demand projections.
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To assume a nearly constant level of power generation reliability (LOLP

Index) for all system expansion plans, a multi—area reliability (MAREL)

computer study was performed. Annual load models for both areas were

developed. The load models indicate that there is little diversity

between the loads in the Anchorage and Fairbanks areas.

The 1984-1997 study period was selected to best suit system requirements.

The earliest year when the intertie can be operational is 1984. Based on

optimistic assumptions, the last generating unit of Upper Susitna Hydro

power Project will be on-line in January 1997.

E. Facility Cost Estimates

Cost estimates were developed for alternative system facilities to allow

for economic comparisons. All costs were adjusted to January 1979 levels.

Transmission line costs were calculated by using the TLCAP program. The

same computer program calculated the line losses.

To provide a means for optimum economic dispatch of generating units on

an interconnected system basis, costs for control and communication sys

tems were included in the intertie cost estimates. Cost estimates for

new generating plant facilities (gas-turbine units and coal-fired steam

plants) were based on cost information in the Power Supply Study - 1978

report to GVEA, prepared by Stanley Consultants. Appropriate Alaskan

construction cost location adjustment factors were applied to derive spe

cific site cost estimates.

Construction power costs for the proposed Susitna Project were calcu

lated. The results indicate a clear advantage for utilizing the intertie

as a source of construction power.

2-3

Q

o
u
o
J
Q

o
o
]

o
o
o
[]

o
o
u
o
o
u

To assume a nearly constant level of power generation reliability (LOLP
Index) for all system expansion plans, a multi-area reliability (MAREL)
computer study was performed. Annual load models for both areas were

developed. The load models indicate that there is little diversity
between the loads in the Anchorage and Fairbanks areas.

The 1984-1997 study period was selected to best suit system requirements.
The earliest year when the intertie can be operational is 1984. Based on
optimistic assumptions, the last generating unit of Upper Susitna Hydro
power Project will be on-line in January 1997.

E. Facility Cost Estimates

Cost estimates were developed for alternative system facilities to allow
for economic comparisons. All costs were adjusted to January 1979 levels.

Transmission line costs were calculated by using the TLCAP program. The
same computer program calculated the line losses.

To provide a means for optimum economic dispatch of generating units on
an interconnected system basis, costs for control and communication sys
tems were included in the intertie cost estimates. Cost estimates for

new generating plant facilities (gas-turbine units and coal-fired steam
plants) were based on cost information in the Power Supply Study - 1978
report to GVEA, prepared by Stanley Consultants. Appropriate Alaskan
construction cost location adjustment factors were applied to derive spe
cific site cost estimates.

Construction power costs for the proposed Susitna Project were calcu

lated. The results indicate a clear advantage for utilizing the intertie
as a source of construction power.

2 - 3

Q

o
u
o
J
Q

o
o
]

o
o
o
[]

o
o
u
o
o
u

To assume a nearly constant level of power generation reliability (LOLP
Index) for all system expansion plans, a multi-area reliability (MAREL)
computer study was performed. Annual load models for both areas were

developed. The load models indicate that there is little diversity
between the loads in the Anchorage and Fairbanks areas.

The 1984-1997 study period was selected to best suit system requirements.
The earliest year when the intertie can be operational is 1984. Based on
optimistic assumptions, the last generating unit of Upper Susitna Hydro
power Project will be on-line in January 1997.

E. Facility Cost Estimates

Cost estimates were developed for alternative system facilities to allow
for economic comparisons. All costs were adjusted to January 1979 levels.

Transmission line costs were calculated by using the TLCAP program. The
same computer program calculated the line losses.

To provide a means for optimum economic dispatch of generating units on
an interconnected system basis, costs for control and communication sys
tems were included in the intertie cost estimates. Cost estimates for

new generating plant facilities (gas-turbine units and coal-fired steam
plants) were based on cost information in the Power Supply Study - 1978
report to GVEA, prepared by Stanley Consultants. Appropriate Alaskan
construction cost location adjustment factors were applied to derive spe
cific site cost estimates.

Construction power costs for the proposed Susitna Project were calcu

lated. The results indicate a clear advantage for utilizing the intertie
as a source of construction power.

2 - 3



F. Economic Feasibility Analysis

The economic feasibility analysis of the intertie was performed by

discounting two cash flows (independent and interconnected systems) to a

common year and then measuring the project benefits by the net present

worth value. Facility costs for those new generating plants not af

fected by the introduction of the intertie were excluded from the anal

ysis. The Transmission Line Economic Analysis Program (TLEAP), a com

puter program, was used to analyze the sensitivity of different escala

tion and discount rates on the capital costs of various alternatives.

For principal investigations to establish definite feasibility analysis

a 10% rate was used to discount cash flow in constant 1979 dollars.

G. Financial and Institutional Planning

A preliminary financial plan for implementation of the transmission

intertie on a progressive basis was developed. The probable composition

of institutions and participating utilities for ownership, management,

and operating responsibilities is reviewed in this report, and present

arrangements and possible future requirements are discussed.

2.2 CONCLUSIONS

The study shows that:

• The 230-ky single circuit intertie, having a 130-MW line load

ing capability (CaseIA), is economically feasible in 1984,

based only on benefits due to reduction of generation reserve

plant capacity (reserve sharing). The net present-worth or

the benefits are $12,475,000. The benefits become marginal

($945,000) if intertie costs are increased by 25 percent. In

the case of “low” load forecast scenario the benefits are $2,704,000.
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and operating responsibilities is reviewed in this report, and present

arrangements and possible future requirements are discussed.

2.2 CONCLUSIONS

The study shows that:

• The 230-kV single circuit intertie, having a 130-MW line load
ing capability (Case,IA), is economically feasible in 1984,
based only on benefits due to reduction of generation reserve
plant capacity (reserve sharing). The net present-worth or
the benefits are $12,475,000. The benefits become marginal
($945,000) if intertie costs are increased by 25 percent. In

the case of "low" load forecast scenario the benefits are $2,704,000.
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• An increase in benefits is obtained if the 230-ky single circuit
intertie (double circuit after 1992), in addition to generation
reserve sharing, includes firm power transfer capability (Case 18).
The benefits are $24,054,000 or an increase of 93 percent over Case IA.
Additional benefits due to supply of construction power to the Upper
Susitna Projectsites are $5,579,000.

• The 345—ky single circuit intertie (Case IC) is not economically
feasible in 1984 based on the two scenarios developed in this
study: generation reserve sharing only and reserve sharing plus
firm power transfer capability. In the second scenario the results
are negative ($—426,000). Further studies are recommended to pursue
the economic feasibility of the 345—ky intertie because from technical
point of view the 345-ky voltage is more appropriate for the trans
mission distance between Anchorage and Fairbanks.

• The 230-ky single circuit intertie with intermediate substa
tions at Palmer and Healy (Case ID) is economically feasible in
1984. The benefits are $20,344,000 including the power sup
plies to flEA system to Palmer and the proposed Upper Susitna
Hydropower Project sites. If intertie costs are increased by
25 percent the benefits become $11,656,000.

• The fully integrated interconnected system operation generates
additional benefits which are not quantified in this study. These
benefits could be due to:

- Decrease in spinning reserve requirements by reducing the on-line
plant capacity for the combined system.

— Coordination of maintenance scheduling which would improve
combined system security and provide cost savings.

- Economies from optimum dispatch of generating units on the
interconnected system basis. It is definitely recommended
that a multi—area production costing simulation study be
performed to establish these additional benefits.
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intertie (double circuit after 1992), in addition to generation
reserve sharing, includes firm power transfer capability (Case IB).
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• The 345-kV single circuit intertie (Case IC) is not economically
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$ Expansion plans for the interconnected system with the proposed
Upper Susitna Project were developed to determine the effect of
this project on the interconnected system expansion plans, the
displacement of thermal generating units, and intertie transmis
sion requirements with Susitna Project.

• If an early 230—ky transmission intertie is constructed in 1984,
due considerations should be given for constructing the Anchorage—
Susitna portion of this intertie for 345-kY and operating it tem
porarily at 230-ky.

• The average value of energy transfer cost (1984—2015) thru the
230—kY intertie is 8 Mills/kWh at 55 percent load factor when
financed by 40/60% REA/FFB loan package and municipal bonds
issued by Anchorage and Fairbanks.

• This Intertie Feasibility Study is only a part of the over- all
power system expansion plans for the Railbelt area. Further
studies will be required to establish definitive characteristics
for this transmission intertie. These studies should be closely
coordinated with the future expansion plans of all utilities in
the Railbelt area.
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CHAPTER 3

LOAD FORECASTS FOR RAILBELT AREA

3. 1 ENERGY AND DEMAND FORECAST RANGE

The basis for establishing a range of future load projections for the

Anchorage - Cook Inlet and Fairbanks - Tanana Valley areas, together with

a combined forecast for an interconnected system service area in the

Railbelt, was obtained from an examination of previous forecasts!” com

pared in the Battelle Report of March 1978 (Ref. 1). These were examined

in relation to a combination of the most recent utility forecasts pre

pared for the REA and an August 1918 revision of previous forecasts for

the Upper Susitna Project, issued by the Alaska Power Administration in

December 1975 (Ref. 2).

A. Range of Energy Consumption Resulting from Battelle Study

The Battelle study provides a compendium of previous forecasts and an

analysis of assumptions intrinsic to their projections. It attempts to

eliminate low probability scenarios and select a range of utility and

industrial loads for the intertied Railbelt system. The following summary

of annual energy consumption, excluding national defense and non—

interconnected users, represents the definitive results of the Battelle

study:

1974 1980 1990 2000

Annual Consumption—GWh

Upper Range Limit 1,600 3,400 10,800 22,500

Interval Growth Rate 13.4% 15.3% 10.2%

Lower Range Limit 1,600 2,600 8,500 16,000

Interval Growth Rate 8.4% 9.6% 4.0%

See Section 3.3 for references used in this chapter.
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Battelle selected this energy consumption range after carefully evaluating

the methodology used in several previous forecasts and relevant assumptions

pertaining to economic factors. Two load studies were deemed most appro

priate to future load projections for the Railbelt. They are, in order

of preference, the Upper Susitna Project Power Market Study by the Alaska

Power Administration, and the report Electric Power in Alaska, 1976-1995

(Ref 3.) by the Institute for Social and Economic Research (ISER) of the

University of Alaska.

1. Forecasts for Anchorage - Cook Inlet Area - From the several

load forecasts corresponding to various growth scenarios of the ISER

study, Battelle selected Forecasts 2 and 4 as most appropriate for the

Anchorage and Cook Inlet area. These forecasts assume limited petroleum

development, which was considered to be the most likely prospect. The

assumptions underlying the scenario for limited petroleum development

are:

• Petroleum Production will be 2 million bpd in 1980, and 3.6

million in 1990.

• A natural gas pipeline will be constructed from Prudhoe Bay

• through Canada.

• An LNG plant for natural gas from the Gulf of Alaska will be

constructed.

The assumptions regarding electrical energy consumption are:

Sector Case 2 Case 4

• Residential Moderate Electrification No Growth

• Commercial/Industrial Growth as Usual Minimum
El ectri fication
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The ISER study did not include new industrial consumption in forecasts,

other than expansion of existing loads served by utilities. However, it

did relate utility forecasts to economic scenarios, in which future energy

consumption was quantitatively projected according to specified assumptions

of petroleum development, population, aggregate income, saturation levels,

and average usage per customer.

In 1975 the Alaska Power Administration prepared forecasts for the po

tential power market of the Upper Susitna Project. The forecasts con

tained projections of industrial load for existing and possible future

installations. Battelle modified these projections to include the follow

ing assumptions:

• In addition to gradual expansion of existing refinery capacity,

a new 150,000—bpd refinery will be built by 1983.

• An aluminum smelter with a capacity of 300,000 tpy will be

constructed, to be on—line by 1985.

• A nuclear fuel enrichment plant, included in previous load

projections, was deleted from future industrial load.

• Industrial development in the interior region was assumed to

be excluded from the load area of an intertied Railbelt system.

A summary of industrial facilities included in the Battelle forecast for

the Anchorage and Cook Inlet area is as follows:

Existing Facilities New Facilities

Chemical Plant Aluminum Smelter

ENG Plant [NG Plant

Refinery Refinery

Timber Mills Timber Mills

Coal Gasification Plant

Mining and Mineral Processing Plants

New City
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2. Forecasts for Fairbanks - Tanana Valley Area - A similar evalua

tion by Battelle defined the most probable forecasts for the Fairbanks

and Tanana Valley area. It assumed that industrial development in the

interior region will consist largely of self—supplied mining operations

in remote areas. Thus, load growth will be attributable only to utility

customers in the service areas of the Fairbanks Municipal Utilities

System (FMUS) and the Golden Valley Electric Association, Inc. (GVEA).

In the judgment of Battelle, the most likely consumption range for the

Fairbanks area is bounded by the mid—range projections of the Upper

Susitna Market Study, with mid-range forecasts prepared by the Interior

Alaska Energy Analysis Team (IAEAT) (Ref. 4) as the upper bound and the

ISER Case 4 as the lower bound.

3. Combined Forecasts for the Railbelt - The Battelle energy and

demand forecast range for the combined utility and industrial load of

the Railbelt, encompassing the Anchorage - Cook Inlet and Fairbanks -

Tanana Valley areas, is shown graphically on Figures 3-1 and 3—4, re

spectively. These are intended to serve as background comparisons with

combined utility forecasts and the revised projections of the Alaska

Power Administration for the potential market of the Upper Susitna Project.

B. Forecasts by Utilities and the Alaska Power Administration

The most recent Power Requirements Studies (PRS) of the REA utilities

(Ref. 5) in the Anchorage and Fairbanks areas were obtained, together

with the most probable load forecasts, as projected for the Anchorage

Municipal Light and Power Company (AML&P) and the Fairbanks Municipal

Utilities System (FMUS).

Tables 3-1 and 3—2 provide tabulations of utility forecasts and extrapo

lated projections to the horizon year 2000, for the Anchorage - Cook

Inlet area and the Fairbanks - Tanana Valley area, respectively. The

Valdez - Copper Valley area is not included in the forecasts for the
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Utilities System (FMUS).

Tables 3-1 and 3-2 provide tabulations of utility forecasts and extrapo
lated projections to the horizon year 2000, for the Anchorage - Cook

Inlet area and the Fairbanks - Tanana Valley area, respectively. The

Valdez - Copper Valley area is not included in the forecasts for the
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Railbelt, as these load areas are assumed not to be interconnected with

the intertied Railbelt system until after the completion of the Upper

Susitna Project. As the PRS provided load projections for a base year

and at two 5-year intervals, interpolations were made on the basis of

assumed compound growth between reported values. On the further assump

tion that growth rates will decline progressively to the horizon year,

extrapolations were made of net energy generation with growth rates

declining from reported values at 5-year intervals to 2000. These

growth rates were applied on the assumption that there will be no abrupt

transition to low growth rates. Rather, growth will diminish in gradual

steps as markets are saturated and the effects of conservation and price

elasticity reflect in future energy consumption levels. Reported load

factors were interpolated for intermediate years and the trend extrapo

lated to the horizon year to obtain projections of annual peak demand.

The utility forecasts were combined for the Anchorage - Cook Inlet area,

the Fairbanks - Tanana Valley area, and the total Railbelt. Table 3-3

provides tabulations of net energy generation, load factor, and annual

peak diversified demand. It is obtained by the application of coinci

dence factors to the sum of individual i~ztility peak demands. These load

forecasts are shown on Figures 3—1 through 3—6, in comparison with load

projections prepared in August 1978 by the Alaska Power Administration

for the Upper Susitna Project, as revisions to previous power market

forecasts evaluated as part of the Battelle study; A summary of the

Alaska Power Administration load forecasts is given in Table 3—4. These

forecasts include only utility and industrial load projections on the

assumption that national defense installations will not be supplied as

part of the interconnected system load. Since the Battelle forecasts

also excluded load forecasts for national defense installations, direct

comparisons can be made. The range of Alaska Power Administration load

forecasts for peak demand and annual energy was as follows;
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The range of load forecasts exhibited this diverging spread from the 1977

base-year load level. The industrial load projected by Battelle was

included in the Alaska Power Administration forecast range on a selective

basis. The differential between the “high” and “extra high” forecasts

is an additional 280 MW of load, representing an aluminum smelter. The

“low” forecast excludes the load projected for the New City.

C. Comparison and Selection of Forecast Range

The forecasts of net energy generation for the Railbelt are shown on

Figure 3-1. Curve 1 represents the combination of the most recent

forecasts for municipal and REA utilities, as presented in Tables 3—1,

3—2, and 3-3. The forecast aligns closely up to 1990 with the upper

bound of the Battelle forecast range. Beyond 1990 the divergence arises

from the different assumptions made in regard to growth rates in the

1990—2000 period. The upper bound of the Battelle range exhibits an

abrupt change of growth rate, from 15.3% to 10.2%, applied to total

energy in the Railbelt, while the combined utilities forecast exhibits a

more gradual transition to lower growth rates. Although many economic

factors will contribute to lower overall growth rates in energy consump—

tio, a reasonable approach to establishing an upper limit has been

taken, in that individual utility forecasts were assumed to decline

without abrupt change. This assumption is based on the fairly constant

percentage expenditure from disposable income for energy needs, as

determined by the study of future consumption patterns in Alaskan service

areas (Ref. 6), the results of which are given in an extract from the

RWRA report (Ref. 7) presented in Appendix A.

Accordingly, the combined utilities forecast has been selected as the

upper limit to the possible range of total energy forecasts for the

Railbelt. The median forecast prepared by the Alaska Power Adminis

tration, as a revision to the Susitna Project Market Study, has been

selected as the lower limit to the forecast range for the Railbelt.

This recently prepared forecast exhibits lower growth than the 1975
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forecast for the Susitna Project, and represents a prudent choice for a

conservative growth scenario.

Figures 3—2 and 3—3 show the relationship betweenthe combined utilities

forecast and the range of forecasts prepared by the Alaska Power Adminis

tration. The effect of the aluminum smelter load can be observed as the

differential between curves 2C and 3C on Figure 3-2, and curves 2A and
3A on Figure 3—3. The median forecast also excludes the aluminum smelter

load but provides for a reasonable realization of the industrial potential

in the Anchorage area. In setting the lower limit of the forecast range

in the context of the considerable industrial growth potential of this

area of Alaska, it is thought that the selected forecast range will

provide a good test of the economic feasibility of establishing an

interconnection in the Railbelt.

A similar comparison of forecast demand can be made by reference to Fig

ures 3—4, 3—5, and 3—6. The combined utilities demand forecast is below

the upper bound of the Battelle range until after 1985 and aligns in

fairly close proximity until 1990. Beyond 1990 divergence occurs based

upon the assumption discussed previously in relation to energy growth.

The median demand forecast for the Susitna Project, prepared by the Alaska

Power Administration, exhibits a growth characteristic that roughly par

allels the lower bound of the Battelle range between 1985 and 2000. As

the low growth limit to the range of demand beyond 1981 selected for the

interconnection study, it represents a moderately conservative view of

overall growth potential.

Prior to 1981, the short—range combined utilities demand forecast is below

the median forecast for the Susitna Project, approximately at Battelle mid

range. The demand forecasts for the Susitna Project may be observed in

relation to the combined utilities demand forecasts of Figures 3—5 and
3—6. The selected range of demand forecasts represents a moderate to high

expectation of a continued growth of the Railbelt economy through the end

of the century, this being accentuated by the interconnection of utility

systems in the area.
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range. The demand forecasts for the Susitna Project may be observed in

relation to the combined utilities demand forecasts of Figures 3-5 and

3-6. The selected range of demand forecasts represents a moderate to high

expectation of a continued growth of the Railbelt economy through the end

of the century, this being accentuated by the interconnection of utility
systems in the area.

3 - 7

o
}

Q
Q

o
o
o
o
o
a
o
ny

o
Q
rl
Ll

o

forecast for the Susitna Project, and represents a prudent choice for a

conservative growth scenario.

Figures 3-2 and 3-3 show the relationship between. the combined utilities

forecast and the range of forecasts prepared by the Alaska Power Adminis

tration. The effect of the aluminum smelter load can be observed as the

differential between curves 2C and 3C on Figure 3-2, and curves 2A and

3A on Figure 3-3. The median forecast also excludes the aluminum smelter

load but provides for a reasonable realization of the industrial potential

in the Anchorage area. In setting the lower limit of the forecast range

in the context of the considerable industrial growth potential of this

area of Alaska, it is thought that the selected forecast range will

provide a good test of the economic feasibility of establishing an

interconnection in the Railbelt.

A similar comparison of forecast demand can be made by reference to Fig

ures 3-4, 3-5, and 3-6. The combined utilities demand forecast is below

the upper bound of the Battelle range until after 1985 and aligns in

fairly close proximity until 1990. Beyond 1990 divergence occurs based

upon the assumption discussed previously in relation to energy growth.

The median demand forecast for the Susitna Project, prepared by the Alaska

Power Administration, exhibits a growth characteristic that roughly par

allels the lower bound of the Battelle range between 1985 and 2000. As

the low growth limit to the range of demand beyond 1981 selected for the

interconnection study, it represents a moderately conservative view of

overall growth potential.

Prior to 1981, the short-range combined utilities demand forecast is below

the median forecast for the Susitna Project, approximately at Battelle mid

range. The demand forecasts for the Susitna Project may be observed in

relation to the combined utilities demand forecasts of Figures 3-5 and

3-6. The selected range of demand forecasts represents a moderate to high

expectation of a continued growth of the Railbelt economy through the end

of the century, this being accentuated by the interconnection of utility
systems in the area.

3 - 7



3.2 DEMAND FORECASTS FOR GENERATION PLANNING

The range exhibited by load forecasts for the Railbelt Area is consider

able. Therefore, it remains to select definitive demand forecasts for

generation expansion planning that are a reasonable representation of

anticipated load growth under projected economic conditions.

A. Selection of Peak Load Demand Forecasts

The combined utilities forecast is appropriate to a high growth scenario

that may not be possible under future economic constraints and prevail

ing trends towards.greater conservation. The median forecast by the

Alaska Power Administration does not include the entire industrial load

potential that could be realized by a steady commitment towards economic

growth in the State. It also specifically excludes the possibility of

development of the aluminum smelter in the Anchorage area.

The selection of the statistical average forecasts, given in Table 3—5,

for peak load demand is consistent with the moderate to high expectation

of continued growth in the Railbelt economy. The natural resources of

Alaska, particularly oil and gas, will largely determine the extent of

future growth possible within the State. A steady pressure for addi

tional domestic oil and gas supplies for the lower forty-eight will be

engendered by the continuing energy crisis within the United States.

The impact of additional exploitation of the North Slope on the State

economy will be reflected in continued growth within the Railbelt.

Thus, the conditions are present to ensure the realization of optimistic

expectations for moderate to high growth of load demand.

B. Forecast Range for Sensitivity Analysis

In order to determine the effect of load growth on the economic feasi

bility of the Anchorage—Fairbanks Intertie, a suitable range of load

growth must be established for sensitivity analysis.
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The uncertainty associated with a load forecast increases with time, so

the range of demand should also increase with time. The values given in

Table 3—fl correspond to a range of load demand that steadily increases

through time from a bandwidth of ~- 1% in 1979 to + 21% in 2000.

The long—range load projections for the Anchorage—Cook Inlet and Fairbanks—

Tanana Valley areas are shown on Figure 3—7, with their corresponding

range limits. The diversified demand for the combined areas of the Rail—

belt is given on Figure 3-8, the peak load rising to approximately 4000 MW

in the year 2000.
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through time from a bandwidth of ! 1% in 1979 to + 21% in 2000.

The long-range load projections for the Anchorage-Cook Inlet and Fairbanks

Tanana Valley areas are shown on Figure 3-7, with their corresponding

range limits. The diversified demand for the combined areas of the Rail
belt is given on Figure 3-8, the peak load rising to approximately 4000 MW
in the year 2000.
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TABLE 3-1

ANCHORAGE — COOK INLET AREA
UTILITY FORECASTS AND EXTRAPOLATED PROJECTIONS

Anchorage Municipal Alaska 2 — Matanuska Alaska S — Kenat Alaska 8 — Chugach
Light and Power Company Electric Association, Tr.c. Homer Electric Assoc., Inc. Kenai City Light System Electric Association, Ir.c.
Net Load Peak Net Load Peak Net Load Peak Net Load Peak Net Load Peak

Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Demand
Year (GWh) (%) (MW) (Gwh) (%) (MW) j~Wh) 1%) (MW) (GWh). (%) (MW) (GWh) (%) (MW)

1979 633.6 58.1 124.4 280.4 47.5 67.4 275.2 55.0 57.1 34.4 56.0 7.0 1,108.9 53.0 238.8

1980 699.4 58.1 137.5 332.8 47.0 80.8 336.6 55.0 69.9 37.5 56.0 7.6 1,283.0 54.0 271.2
1981 770.6 57.9 151.8 395.1 46.5 97.0 411.6 55.0 85,4 40.8 56.0 8.3 1,467.8 54.0 310.3
1982 847.3 57.8 157,3 468.0 56.0 116.1 502.0 55.0 104.2 44.4 56.3 9.1 1,619.1 54.0 355.0
1983 929.6 57,7 183.9 559.3 45.Q 141.9 572.2 55.0 118.8 48.1 56.0 9.8 1,920.9 54.0 406.1
1984 1,017.5 57.6 201,2 668.3 44.5 171.4 652.4 55.0 135.4 52.1 56.0 10.6 2,197.5 54.0 464.5

1985 1,110.8 57.4 220.8 798.6 44.0 207.2 743.7 55.0 154.4 56.4 56.0 11.5 2,509.0 54.0 530.4
1986 1,209.5 57.3 241.1 954.4 43,5 250.5 847.9 55.0 176.0 61.1 56.0 12.5 2,810.1 54.0 594.1

w 1987 1 ,313,2 57.1 262.5 1,140.0 43.0 302.6 967.0 55.0 201.0 66.3 56.0 13.5 3,147.3 54.0 655.3
1988 1,421.6 56.9 285.0 1,322.4 44.0 343.1 1,083.0 55.0 224.8 71.5 56.0 14.6 3,525.0 54.0 745.2
1989 1,534.2 56.8 308.5 1,534.0 45.0 389.1 1,213.0 55.0 251.8 77.0 56.0 15.7 3,948.0 54.0 834.6

— 1990 1,550.5 56.6 333.0 1,779.4 46.0 441.6 1,358.6 55.0 282.0 83.1 56.0 16.9 4,421.7 55.0 934.7
1991 1,769.8 55.4 358.2 2,064.1 47.0 501.3 1,521.6 55.0 315.8 89.5 56.0 18.2 4,863.9 55.0 1,028.2
1992 1,891.3 56.2 384.1 2,394.4 48.0 569.4 1,704.2 55.0 353.7 95.5 56.0 19.7 5,350.3 55.0 1,131.0
1993 2,014.4 55.0 410.5 2,705.7 49.0 630.3 1,874.6 55.0 389.1 103.5 56.0 21.1 5,885.3 55.0 1,244.1•
1994 2,138.0 55.8 437.2 3,057.4 50.0 698.0 2,062.1 55.0 428.0 111.1 56.0 22.6 6,473.9 55.0 1,353.6

1995 2,244.9 55.6 460.9 3,454.9 51.0 773.3 2,268.3 55.0 470.8 119.2 56.0 24.3 7,121.2 55.0 1,505.4
1996 2,357.1 55.4 485.7 3,904.0 52.0 857.0 2,495.1 55.0 517.9 127.9 56.0 26.1 7,690.9 55.0 1,625.8
1997 2,475.0 55.2 511.8 4,411.5 53.0 950.2 2,744.6 55.0 559.7 137.3 56.0 28.0 8,306.2 55.0 1,755.9
1998 2,598.8 53.0 539.4 4,852.7 54.0 1,025.9 2,964.2 55.0 615.2 146.9 56.0 29.9 8,970.7 55.0 1,900.6
1999 2,728.7 54.8 568.4 5,337.9 55.0 1,107.9 3,201.3 55.0 554.4 157.2 56.0 32.0 9,688.3 55.0 2,348.1

2000 2,065.0 54.6 599.0 5,871.7 56.0 1,196.9 3,457.4 55.0 717.6 158.2 56.0 34.3 10,463.4 55.0 2,211.9

Growth Rates: -

16.7% (1977-1982) 22.3% (1977-1982) 8.8% (1977-1982) 15.7% (1977-1985)
Reported Logistic Cune 3 19.5% (1983—1937) 14.0% (1983—1987) 8.3% (1983—1987) 14.4% (19214985)

Projected 5.0% (1995—2030) 15.0% (1983—1992) 12.0% (19&8—992) 7.8% (1988—1992) 12.0%.C19854990)
13.0% (1993—1997) 10.0% (1993 1997) 7.3% (1993—1997) 10.0% (1991—1995)

.10.0% (1998—2033) 8.0% C1998—2000) . 7.0% (1998—2000) 8.0% (1996—2000)
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TABLE 3-1

ANCHORAGE - COOK INLET AREA
UTILITY FORECASTS AND EXTRAPOLATED PROJECTIONS

Anchorage Municipal Alaska 2 - Matanuskc Alaska 5 - Kenai Alaska 8 - Chuoach
Light and Power Camaany Electric Association, Jr.c. Homer Electric Assoc.! Inc. Kenai City Liqht System Electric Association. Ir:c ..
Net Load Peak Net Load Peak Net Load Peak Net Load Peak Net Load Peak

Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Defiland
Year (GWh) .J.!L.. --'llliL (GWh) .J.!L.. (MW) (GWh) .J.!L.. (MIl) .l.§!hL .J.!L.. --'llliL (GWh) .J.!L.. (MW)

1979 633.6 58.1 124.4 280.4 47.5 67.4 275.2 55.0 57.1 34.4 56.0 7.0 1,108.9 53.0 238.8

1980 699.4 58.1 137.5 332.8 47.0 80.8 336.6 55.0 69.9 37.5 56.0 7.6 1,283.0 54.0 271.2
1981 770.6 57.9 151.8 395.1 46.5 97.0 411.6 55.0 85.4 40.8 56.0 8.3 1,467.8 54.0 310.3
1982 847.3 57.8 167.3 468.0 56.0 116.1 502.0 55.0 104.2 44.4 56.0 9.1 1,679.1 54.0 355.0
1983 929.6 57.7 183.9 559.3 45.0 )41.9 572.3 55.0 118.8 48.1 56.0 9.8 1,920.9· 54.0 406.1
1984 1,017.5 57.6 201.2 668.3 44.5 171.4 652.4 55.0 135.4 52.1 56.0 10.6 2,197.5 54.0 464.5

1985 1,110.8 57.4 220.8 7S1B.6 44.0 207.2 743.7 55.0 154.4 56.4 56.0 11.5 2,509.0 54.0 530.4
1936 1,209.5 57.3 241.1 954.4 43.5 250.5 847.9 55.0 176.0 61.1 56.0 12.5 2,810.1 54.0 594.1

w 1987 1,313.2 57.1 262.5 1,140.0 43.0 302.6 967.0 55.0 201.0 66.3 56.0 13.5 3,147.3 54.0 655.3
1388 1,421.6 56.9 265.0 1,322.4 44.0 343.1 1,083.0 55.0 224.8 71.5 56 .. 0 14.6 3,525.0 54.0 745.2
1989 1,534.2 56.8 308.5 1,534.0 45.0 389.1 1,213.0 55.0 251 .. 8 77.0 56.0 15.7 3J148.0 54.0 834.6.......... 1990 1,550.5 56.6 333.0 1,779.4 46.0 1,358.6 55.0 282.0 83.1 56.0 16.9 4,421.7 55.0 934.7441.6
1991 1,759.8 56.4 358.2 2,064.1 47.0 501.3 1,521.6 55.0 315.8 89.5 56.0 18.2 4,863.9 55.0 1,OZe.2
1992 1,8Sl.3 56.2 384.1 2,394.4 48.0 569.4 1,704,2 55.0 353.7 96.5 56.0 19.7 5,350.3 55.0 1,131.0
1993 2,014.4 55.0 410.5 2,705.7 49.0 630.3 1,874.6 55.0 389.1 103.5 56.0 21.1 5,885.3 55.0 1,244.1
1994 2,138.0 55.8 437.2 3,057.4· 50.0 698.0 2,062.1 55.0 428.0 111.1 56.0 22.6 6,473.9 55.0 1,363.6

1995 2,244.9 55.6 460.9 3.454.9 51.0 773.3 2,268.3 55.0 470.8 119.2 56.0 24.3 7,121.2 55.0 1,505.4
1996 2,357.1 55.4 485.7 3,904.0 52.0 &57.0 2,495.1 55.0 517.9 127.9 56.0 26.1 7,690.9 55.0 1,625.8
1997 2,475.0 55.2 511.8 4,411.5 53.0 950.2 2,744.6 55.0 559.7 137.3 56.0 28.0 8,306.2 55.0 1,755.9
1996 2,598.8 55.0 539 ... 4)552.7 54.0 1,025.9 2)964.2 55.0 615.2 146.9 56.0 29.9 8,970.7 55.0 1,900.6
1999 2,728.7 54.8 568.4 5,337.9 55.0 1,107.9 3,201.3 55.0 664.4 157.2 56.0 32.0 9,688.3 55.0 2)048.1

2000 2,865.0 54.6 599.0 5,871.7 56.0 1,196.9 3,457.4 55.0 il7.6 168.2 56.0 34.3 10,463.4 55.0 2,211.9

G:-oo,.,'th Kates:

18.7% (1977-1982) 22.3% (1977-1982) 8.8% (1977-1982) 15.7~ (1977-198G)
Reportec logistic Cur~e 3 19.5% {i983-1937) 14.0% {1983-1987} 8.3% (!983-1987) 14.~~ (193:-19aS)
--------------------------------------------------~---~--------------._----------------._-------------------------------------------------------------------. Projected 5.0% (1995-20QO) 16.0% (1983-1992) 12.0% (1908-1992) 7.8% (1988-1992) 12.0%(1986-1990)

13.0% (1993-1997) 10.0% (1993· 1997) 7.3% (1993-1997) . 10.0% (1991-1995)
.10.~ (1998-2000) 6.0% (1998-2000) 7.0% (1998-2000) 8.0% (1995-2000)
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TABLE 3-1

ANCHORAGE - COOK INLET AREA
UTILITY FORECASTS AND EXTRAPOLATED PROJECTIONS

Anchorage Municipal Alaska 2 - Matanuskc Alaska 5 - Kenai Alaska 8 - Chuoach
Light and Power Camaany Electric Association, Jr.c. Homer Electric Assoc.! Inc. Kenai City Liqht System Electric Association. Ir:c ..
Net Load Peak Net Load Peak Net Load Peak Net Load Peak Net Load Peak

Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Demand Energy Factor Defiland
Year (GWh) .J.!L.. --'llliL (GWh) .J.!L.. (MW) (GWh) .J.!L.. (MIl) .l.§!hL .J.!L.. --'llliL (GWh) .J.!L.. (MW)

1979 633.6 58.1 124.4 280.4 47.5 67.4 275.2 55.0 57.1 34.4 56.0 7.0 1,108.9 53.0 238.8

1980 699.4 58.1 137.5 332.8 47.0 80.8 336.6 55.0 69.9 37.5 56.0 7.6 1,283.0 54.0 271.2
1981 770.6 57.9 151.8 395.1 46.5 97.0 411.6 55.0 85.4 40.8 56.0 8.3 1,467.8 54.0 310.3
1982 847.3 57.8 167.3 468.0 56.0 116.1 502.0 55.0 104.2 44.4 56.0 9.1 1,679.1 54.0 355.0
1983 929.6 57.7 183.9 559.3 45.0 )41.9 572.3 55.0 118.8 48.1 56.0 9.8 1,920.9· 54.0 406.1
1984 1,017.5 57.6 201.2 668.3 44.5 171.4 652.4 55.0 135.4 52.1 56.0 10.6 2,197.5 54.0 464.5

1985 1,110.8 57.4 220.8 7S1B.6 44.0 207.2 743.7 55.0 154.4 56.4 56.0 11.5 2,509.0 54.0 530.4
1936 1,209.5 57.3 241.1 954.4 43.5 250.5 847.9 55.0 176.0 61.1 56.0 12.5 2,810.1 54.0 594.1

w 1987 1,313.2 57.1 262.5 1,140.0 43.0 302.6 967.0 55.0 201.0 66.3 56.0 13.5 3,147.3 54.0 655.3
1388 1,421.6 56.9 265.0 1,322.4 44.0 343.1 1,083.0 55.0 224.8 71.5 56 .. 0 14.6 3,525.0 54.0 745.2
1989 1,534.2 56.8 308.5 1,534.0 45.0 389.1 1,213.0 55.0 251 .. 8 77.0 56.0 15.7 3J148.0 54.0 834.6.......... 1990 1,550.5 56.6 333.0 1,779.4 46.0 1,358.6 55.0 282.0 83.1 56.0 16.9 4,421.7 55.0 934.7441.6
1991 1,759.8 56.4 358.2 2,064.1 47.0 501.3 1,521.6 55.0 315.8 89.5 56.0 18.2 4,863.9 55.0 1,OZe.2
1992 1,8Sl.3 56.2 384.1 2,394.4 48.0 569.4 1,704,2 55.0 353.7 96.5 56.0 19.7 5,350.3 55.0 1,131.0
1993 2,014.4 55.0 410.5 2,705.7 49.0 630.3 1,874.6 55.0 389.1 103.5 56.0 21.1 5,885.3 55.0 1,244.1
1994 2,138.0 55.8 437.2 3,057.4· 50.0 698.0 2,062.1 55.0 428.0 111.1 56.0 22.6 6,473.9 55.0 1,363.6

1995 2,244.9 55.6 460.9 3.454.9 51.0 773.3 2,268.3 55.0 470.8 119.2 56.0 24.3 7,121.2 55.0 1,505.4
1996 2,357.1 55.4 485.7 3,904.0 52.0 &57.0 2,495.1 55.0 517.9 127.9 56.0 26.1 7,690.9 55.0 1,625.8
1997 2,475.0 55.2 511.8 4,411.5 53.0 950.2 2,744.6 55.0 559.7 137.3 56.0 28.0 8,306.2 55.0 1,755.9
1996 2,598.8 55.0 539 ... 4)552.7 54.0 1,025.9 2)964.2 55.0 615.2 146.9 56.0 29.9 8,970.7 55.0 1,900.6
1999 2,728.7 54.8 568.4 5,337.9 55.0 1,107.9 3,201.3 55.0 664.4 157.2 56.0 32.0 9,688.3 55.0 2)048.1

2000 2,865.0 54.6 599.0 5,871.7 56.0 1,196.9 3,457.4 55.0 il7.6 168.2 56.0 34.3 10,463.4 55.0 2,211.9

G:-oo,.,'th Kates:

18.7% (1977-1982) 22.3% (1977-1982) 8.8% (1977-1982) 15.7~ (1977-198G)
Reportec logistic Cur~e 3 19.5% {i983-1937) 14.0% {1983-1987} 8.3% (!983-1987) 14.~~ (193:-19aS)
--------------------------------------------------~---~--------------._----------------._-------------------------------------------------------------------. Projected 5.0% (1995-20QO) 16.0% (1983-1992) 12.0% (1908-1992) 7.8% (1988-1992) 12.0%(1986-1990)

13.0% (1993-1997) 10.0% (1993· 1997) 7.3% (1993-1997) . 10.0% (1991-1995)
.10.~ (1998-2000) 6.0% (1998-2000) 7.0% (1998-2000) 8.0% (1995-2000)



TABLE 3-2

FAIRBANKS — TANANA VALLEY AREA
UTILITY FORECASTS AND EXTRAPOLATED PROJECTIONS

Fairbanks Municipal Alaska 6 — Golden Valley r
Utilities System Electric Association, Inc.

Net Load Peak Net Load Peak L
Energy Factor Demand Energy Factor Demand

Year (GWh) (%) (MW) (GWh) (%) (MW)

1979 144.3 50.0 32.9 450.0 46.3 111.0
r

1980 153.0 50.0 34.9 501.8 46.6 122.9
1981 162.2 50.0 37.0 559.5 46.9 136.2 L

1982 171.9 50.0 39.2 624.6 47.2 150.9
1983 182.2 50.0 41.6 692.6 47.3 167.1
1984 193.2 50.0 44.1 768.8 47.3 185.5

1985 204.7 50.0 46.7 853.4 47.4 205.5
1986 217.0 50.0 49.5 947.3 47.4 228.1
1987 230.0 50.0 52.5 1,050.0 47.5 252.3
1988 243.9 50.0 55.7 1,155.0 47.5 277.6
1989 258.5 50.0 59.0 1,270.5 47.6 304.7

1990 274.0 50.0 62.6 1,397.6 47.6 335.2
1991 287.7 50.0 65.7 1,537.3 47.7 367.9
1992 302.1 50.0 69.0 1,691.0 47.7 404.7
1993 317.2 50.0 72.4 1,843.2 47.8 440.2
1994 333.0 50.0 76.0 2,009.1 47.8 479.8

1995 349.7 50.0 79.8 2,189.9 47.9 521.0
1996 367.2 50.0 83.8 2,387.0 47.9 568.9
1997 385.5 50.0 88.0 2,601.8 48.0 618.8
1998 404.8 50.0 92.4 2,809.9 48.0 668.3
1999 425.1 50.0 97.1 3,034.7 48.0 721.7

2000 446.3 50.0 101.9 3,277.5 48.0 779.5

Growth Rates:

Reported 6.0% (1978—1990) 11.5% (1977—1982)
11.0% (1983—1987)

Projected 5.0% (1991—2000) 10.0% (1988—1992)
9.0% (1993—1997)
8.0% (1998—2000)
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TABLE 3-2

FAIRBANKS - TANANA VALLEY AREA
UTILITY FORECASTS ANO EXTRAPOLATED PROJECTIONS
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Fairbanks Municipal Alaska 6 - Golden Valley
Utilities System Electric Association, Inc.

Net Load Peak Net Load Peak
Energy Factor Demand Energy Factor Demand

Year (GWh) (% ) (MW) (GWh) (% ) (MW)

1979 144.3 50.0 32.9 450.0 46.3 111.0

1980 153.0 50.0 34.9 501.8 46.6 122.9
1981 162.2 50.0 37.0 559.5 46.9 136.2
1982 171.9 50.0 39.2 624.6 47.2 150.9
1983 182.2 50.0 41.6 692.6 47.3 167.1
1984 193.2 50.0 44.1 768.8 47.3 185.5

1985 204.7 50.0 46.7 853.4 47.4 205.5
1986 217 .0 50.0 49.5 947.3 47.4 228.1
1987 230.0 50.0 52.5 1,050.0 47.5 252.3
1988 243.9 50.0 55.7 1,155.0 47.5 277.6
1989 258.5 50.0 59.0 1,270.5 47.6 304.7

1990 274.0 50.0 62.6 1,397.6 47.6 335.2
1991 287.7 50.0 65.7 1,537.3 47.7 367.9
1992 302.1 50.0 69.0 1,691.0 47.7 404.7
1993 317.2 50.0 72.4 1,843.2 47.8 440.2
1994 333.0 50.0 76.0 2,009.1 47.8 479.8

1995 349.7 50.0 79.8 2,189.9 47.9 521.0
1996 367.2 50.0 83.8 2,387.0 47.9 568.9
1997 385.5 50.0 88.0 2,601.8 48.0 618.8
1998 404.8 50.0 92.4 2,809.9 48.0 668.3
1999 425.1 50.0 97.1 3,034.7 48.0 721.7

2000 446.3 50.0 101.9 3,277.5 48.0 779.5

Growth Rates:

Reported 6.0% (1978-1990) 11.5% (1977-1982)
11.0% (1983-1987)
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Projected 5.0% (1991-2000)
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10.0% (1988-1992)
9.0% (1993-1997)
8.0% (1998-2000)
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TABLE 3-2

FAIRBANKS - TANANA VALLEY AREA
UTILITY FORECASTS ANO EXTRAPOLATED PROJECTIONS
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Fairbanks Municipal Alaska 6 - Golden Valley
Utilities System Electric Association, Inc.

Net Load Peak Net Load Peak
Energy Factor Demand Energy Factor Demand

Year (GWh) (% ) (MW) (GWh) (% ) (MW)

1979 144.3 50.0 32.9 450.0 46.3 111.0

1980 153.0 50.0 34.9 501.8 46.6 122.9
1981 162.2 50.0 37.0 559.5 46.9 136.2
1982 171.9 50.0 39.2 624.6 47.2 150.9
1983 182.2 50.0 41.6 692.6 47.3 167.1
1984 193.2 50.0 44.1 768.8 47.3 185.5

1985 204.7 50.0 46.7 853.4 47.4 205.5
1986 217 .0 50.0 49.5 947.3 47.4 228.1
1987 230.0 50.0 52.5 1,050.0 47.5 252.3
1988 243.9 50.0 55.7 1,155.0 47.5 277.6
1989 258.5 50.0 59.0 1,270.5 47.6 304.7

1990 274.0 50.0 62.6 1,397.6 47.6 335.2
1991 287.7 50.0 65.7 1,537.3 47.7 367.9
1992 302.1 50.0 69.0 1,691.0 47.7 404.7
1993 317.2 50.0 72.4 1,843.2 47.8 440.2
1994 333.0 50.0 76.0 2,009.1 47.8 479.8

1995 349.7 50.0 79.8 2,189.9 47.9 521.0
1996 367.2 50.0 83.8 2,387.0 47.9 568.9
1997 385.5 50.0 88.0 2,601.8 48.0 618.8
1998 404.8 50.0 92.4 2,809.9 48.0 668.3
1999 425.1 50.0 97.1 3,034.7 48.0 721.7

2000 446.3 50.0 101.9 3,277.5 48.0 779.5

Growth Rates:

Reported 6.0% (1978-1990) 11.5% (1977-1982)
11.0% (1983-1987)
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Projected 5.0% (1991-2000)
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10.0% (1988-1992)
9.0% (1993-1997)
8.0% (1998-2000)
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TABLE 3—3

COMBINED UTILITY FORECASTS FOR RAILBELT AREA

Anchorage Cook — Inlet Fairbanks — Tanana Valley Combined Load Areas
Net Load Peak1, Net Load . Peak2, Net Load Peak3

Energy Factor Demand—’ Energy Factor Demand—’ Energy Factor Demand—
Year (GWh) (%) (MW) (GWh) (%) (MW) (GWh) (%) (MW)

1979 2,332.5 56.1 475 594.3 47.6 142 2,926.8 55.3 605

1980 2,689.3 56.4 544 654.8 47.9 156 3,344.1 55.6 686
1981 3,085.9 56.2 627 721.7 48.0 171 3,807.6 55.6 782
1982 3,540.8 56.0 722 795.9 48.3 188 4,336.7 55.5 892
1983 4,030.2 55.7 826 874.8 48.3 207 4,905.0 55.3 1,012
1984 4,587.8 55.5 944 962.0 48.3 227 5,549.8 55.2 1,148

1985 5,218.5 55.2 1,079 1,058.1 48.4 250 6,276.6 55.0 1,302
1986 5,883.0 54.9 1,223 1,164.3 48.4 275 7,047.3 54.8 1,468
1987 6,633.8 54.6 1,387 1,280.0 48.4 302 7,913.8 54.6 1,655

— 1988 7,423.5 54.7 1,548 1,398.9 48.4 330 8,822.4 54.7 1,840
1989 8,306.2 54.9 1,728 1,529.0 48.5 360 9,835.2 54.9 2,046

1990 9,293.3 55.0 1,928 1,671.6 48.5 394 10,964.9 55.0 2,276
1991 10,308.9 55.2 2,133 1,825.0 48.5 429 12,133.9 55.2 2,511
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2000 22,825.7 57.0 4,569 3,723.8 48.7 873 265,49.5 56.8 5,333

Diversified Demand
for Coincidence Factor: 1/ 0.96 2/ 0.99 II 0.98

TABLE 3-3

COMBINED UTILITY FORECASTS FOR RAILBELT AREA

Anchorage Cook - Inlet Fairbanks - Tanana Valley Combined Load Areas
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LOAD FORECAST FOR UPPER SUSITNA PROJECT
BY

ALASKA POWER ADMrNISTRATION

1911 1980 1985 1990 1995 2000

1. ANCHORAGE—COOK INLET AREA POWER DEMAND AND ENERGY REQUIREMENTS

(Excluding National Defense)

Peak Demand (MW)

Utility Loads

High 620 1,000 2,150 3,180 7,240
Median 424 510 810 1,500 2,045 3,370
Low 525 650 1,040 1,320 1,520

Industrial Loads

Extra high 32 344 399 541 683
High 32 64 119 261 403
Median 25 32 64 119 199 278
Low 27 59 70 87 104

Total

Extra high 652 1,344 1,914 2,691 3,863
High 652 1,064 1,634 2,411 3,583
Median 449 602 874 1,234 1,699 2,323
Low 552 709 890 1,127 1,424

Annual Energy (GWh)

Utility Loads L

High 2,120 4,390 6,630 9,430 13,920
Median 1,790 2,500 3,530 4,880 6,510 8,960
Low 2,300 2,840 3,590 4,560 5,770

Industrial Loads

Extra high 170 1,810 2,100 2,840 3,590
High rio 340 625 1,310 2,120
Median 70 170 340 630 1,050 1,460
Low 141 312 370 460 550

Total

Extra high 2,890 6,200 8,730 12,270 17,510
High 2,890 4,130 7,255 10,800 16,040
Median 1,860 2,670 3,870 5,510 7,620 10,420
Low 2,441 3,152 3,960 5,020 6,320

3 — 14



TABLE 3-4
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LOAD FORECAST FOR UPPER SUSITNA PROJECT
BY

ALASKA POWER ADMINISTRATION

1977 1980 1985 1990 1995 2000

2. FAIRBANKS—TANANA VALLEY AREA POWER DEMAND AND ENERGY REQUIREMENTS

(Excluding National Defense)

Peak Demand (MW)

Utility Loads

High 158 244 358 495 685
Median 119 150 211 281 358 452
Low 142 180 219 258 297

Annual Energy (GWh)

Utility Loads

High 690 1,070 1,570 2,170 3,000
Median 483 655 925 1,230 1,570 1,980
Low 620 790 960 1,130 1,300

3. COMBINED ANCHORAGE—COOK INLET AND FAIRBANKS-TANANA VALLEY AREAS

Peak Demand (MW)

Extra high 810 1,588 2,272 3,186 4,548
High 810 1,308 1,992 2,906 4,268
Median 568 752 1,085 1,515 2,057 2,775
Low 694 889 1,109 1,385 1,721

Annual Energy (GWh)

Extra high 3,580 1,270 10,300 14,440 20,510
High 3,580 5,800 8,825 12,910 19,040
Median 2,343 3,325 4,795 6,740 9,190 12,400
Low 3,061 3,942 4,920 6,150 7,620

3 — 15
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TABLE 3 — S

LOAD DEMAND FORECASTS FOR RAILBELT AREA
TO

DETERMINE STATISTICAL AVERAGE FORECAST

Anchorage — Cook Inlet
Combined Alaska Power Statistical
Utilities Administration Average
Forecast Median Forecast

(MW) Forecast (MW) (MW)

Fairbanks — Tanana Valley
Combined ATá%ka Power Statistical
Utilities Administration Average
Forecast Median Forecast

(MW) Forecast (MW) (MW)

(A

0~)

Combined Load Areas
Combined Alaska Power Statistical
Utilities Administration Average
Forecast Median Forecast

(MW) Forecast (MW) (MW)Year

1979 475 546 511 142 139 141 605 685 645

1980 544 602 573 156 150 153 686 752 719
1981 627 648 638 171 161 166 782 809 796
1982 722 698 710 188 172 180 892 870 881
1983 826 752 789 207 184 196 1012 936 974
1984 944 810 877 227 197 212 1148 1007 1078

1985 1079 874 977 250 211 231 1302 1085 1194
1986 1223 937 1080 275 223 249 1468 1150 131~
1987 1387 1004 1196 302 237 270 1655 1241 1448
1988 1548 1077 1313 330 251 291 1840 1328 1584
1989 1728 1154 1441 360 265 313 2046 1419 1733

1990 1928 1234 1581 394 281 338 2276 1515 1896
1991 2133 1315 1724 429 295 362 2511 1610 2051
1992 2360 1402 1881 469 310 390 2772 1712 2242
1993 2587 1495 2041 507 325 416 3032 1820 2426
1994 2834 1593 2215 550 342 446 3318 1935 2627

1995 3105 1699 2402 596 358 477 3627 2057 2842
1996 3372 1809 2591 646 375 511 3938 2184 3061
1997 3663 1925 2794 700 393 547 4276 2318 3297
1998 3947 2049 2998 753 412 583 4606 2461 3534
1999 4244 2182 3213 811 432 622 4954 2614 3734

2000 4569 2323 3446 873 452 663 5333 2755 4054

r~ rn n rn rn rn rn n~n rn ~ ~n rn rn r~n rn r—n r~i r~nr~n

TABLE 3 - 5

LOAD DEMAND FORECASTS FOR RAILBELT AREA
TO

DETERMINE STATISTICAL AVERAGE FORECAST

Anchorage - Cook Inlet Fairbanks - Tanana Valley Combined Load Areas
Combined Alaska Power Statlstical Combined Alaska Power Statistical Combined Alaska Power Statistical
Utilities Admi ni strat ion Average Util it i es Administration Average Utilities Administration Averzge
Forecast Medi an Forecast Forecast Nedian Forecast Forecast Median Forecast

Year (flW) Forecast (MW) (MW) (MW) Forecast (f~W ) (r'lf! ) (r1fl) Forecast (t1W) (~fi )
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w 1984 944 810 877 227 197 212 1148 1007 1078

1985 1079 874 977 250 211 231 1302 1085 1194,..... 1986 1223 937 1080 275 223 249 1468 1160 131 11
0)

1987 1387 1004 1196 302 237 270 1655 1241 1~.48
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1989 1728 1154 1441 360 265 313 2046 1419 1733
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TABLE 3-6

PEAK LOAD DEMAND FORECASTS FOR RAILBELT AREA

WITH

RANGE LIMITS FOR SENSITIVITY ANALYSIS

508 511

Anchorage — Cook Inlet Fairbanks - Tanana Valley Combined Load Areas
Lower Peak Load Upper Lower Peak Load Upper Lower Peak Load
Range Demand Range Range Demand Range Range Demand
Limit* Forecast** Limit Limit* Forecast** Limit Linit* Forecast**

(Niw) (~V1) (MW) (MW) (itd) (Nt~) O’IiI) (~t1)

514

570
635
702
765
832

573
638
710
789
877

576
641
718
813
922

Upper
Range
Limit

(MW)

649

Year

1979 140 141 142 641 645

1980 151 153 155 744 749 754
1981 163 166 169 790 795 802
1982 175 180 185 874 881 888
1983 188 196 204 949 974 999
1984 202 212 222 1031 1078 1125

1935 908 977 1046 218 231 244 . 1121 1194 1267
1985 985 1080 1175 232 249 266 1212 1314 1416
1987 1068 1195 1324 248 270 292 1310 1448 1586
1988 1155 1313 1470 264 291 318 1413 1584 1755
1989 1250 1441 1632 281 313 345 1523 1733 1943

1990 1350 1581 1812 300 338 376 1642 1895 2150
1991 1451 1724 1997 317 352 407 1760 2061 2362
1992 1562 1831 2200 337 390 443 1888 2242 2596
1993 1677 2041 2405 355 416 477 2021 2425 2831
1994 1800 2215 2530 377 446 515 2167 2527 3087

1995 1933 2402 2871 398 477 556 2319 2842 3365
1996 2070 .2591 3112 420 511 602 2476 3061 3646
1997 2215 2794 3373 . 444 547 650 2644 3297 3950
1998 2365 2998 3631 459 583 697 2820 3534 4248
1999 2526 3213 3900 495 522 749 3004 3784 4564

2000 2697 3446 4195 522 663 804 3203 4054 4905

* Low load forecast case in this study.
** Probable load forecast case in this study..
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TABLE 3-6

PEAK LOAD DEMAND FORECASTS FOR RAILBELT AREA
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CHAPTER 4

SELECTION OF INTERTIE ROUTE

4.1 REVIEW OF EARLIER STUDIES,

A number of studies have considered the electrical interconnection of

the Fairbanks, South Central, and Anchorage areas (Refs. 1-8). The

Susitna Hydroelectric Project Interim Feasibility Report (Ref. 2), here

after called Susitna Report, reviewed a number of alternative transmission

corridors in considerable depth. None of the studies included a specific

route for a transmission line. The Susitna Report provides an excellent

inventory of topography, geology, soils, vegetation, wildlife, climate~

existing development, land ownership status, existing rights-of-way~ and

scenic quality and recreation values by corridor segments of about 5-mile

wi dths.

4.2 SURVEY OF ALTERNATIVE CORRIDORS

Alternative corridors reviewed for this report were those along or near

the Railbe·lt region between the Anchorage and Fairbanks areas. A recon

naissance (by USGS Quad1s and local knowledge) of routes connecting the

Railbelt area to Glennallen was also made to provide a basis for estimating

the cost of such a connection at a later date.

4.3 PREFERRED ROUTE FOR TRANSMISSION INTERTIE

The preferred corridor described in the Susitna Report was further de

fined by making an actual preliminary layout of a definitive route (with

some alternatives) using engineering techniques. This preliminary routing

provides a basis for refining cost estimates~ displaying a definitive lo

cation for use in studying potential environmental impacts, and providing

a specific engineering recommendation for use in right-of-way negotiations.
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The preliminary line routing is shown on the accompanying maps, Figures

4-1, 4-2, and 4-3, these being spatially related to the key map on the

inside of the front cover of this report. These routes come from a working

strip map of 111 = 1 mile (USGS Quad's.) on which these preliminary routes

are drawn. The route was plotted by an engineer with nearly 30 years of

experience with Alaskan transmission systems. It was also visually in

spected throughout much of its length over the Parks Highway from Anchorage

to Fairbanks.

The definitive line route was established within the preferred corridor,

with due regard to the following restraints, insofar as they could be

identified in this preliminary review:

• Avoidance of highway rights-of-way, which are better locations

for distribution lines that will be required to serve homes and

enterprises served by the highway.

• Avoidance of telephone lines, because of electrical interference

problems. (An open-wire telephone circuit exists on the

entire length of the Alaska Railroad right-of-way.)

• Avoidance of aircraft landing and takeoff corridors, including

all lakes of sufficient size to accommodate small floatplanes.

Where lines may cross landing patterns, at least 1/2 mile is

allowed from the end of runways or lakes, so that special de

signs are not required.

• Avoidance of highly subdivided land areas and dwellings.
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• Avoidance of heavily timbered lands.

• Selection of routes that provide for minimum changes in grade

as the terrain will allow.

• Parallel alignments with property lines are favored. if not pre

cluded by other considerations.

• Avoidance of sensitive wildlife areas, if practicable, and co

operation in regard to construction and operating restraints

where lines pass through such areas.

• Alignments located in reasonable proximity to transportation

corridors (roads. railroads. navigable waterways) so that con

struction. operation. and maintenance routines are not inordi

nately difficult.

4.4 FIELD INVESTIGATIONS

Principal engineers of the IECO-RWRA team made field trips by helicopter

and surface transportation to important sites and typical structures of

existing transmission lines in both the Anchorage and Fairbanks areas.

Particular attention was given to lines using designs developed especially

for Alaskan conditions of muskeg swamp. permafrost. and flood plain.

These designs have had more than ten years of successful service. and

are the bas"is for more recent tubular steel structure designs now being

installed on Alaska projects.

Actual field records of Resident Engineers and Inspectors on Alaska trans

mission line construction projects were analyzed along with contractor bids

for these projects to provide authoritative basic data on the actual man

hours. materials use, and dollar costs of completed transmission lines.
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4.5 PRELIMINARY ENVIRONMENTAL ASSESSMENT

A. Description of the Environment

1. Point MacKenzie to Talkeetna - The corridor travels north along

the east flank of the Susitna River Valley, an extremely wide and poorly

drained plain. Heavy forests of bottomland spruce and poplar, interspersed

with muskeg and black spruce, are typical. The soils vary from deep,

very poorly drained peat to well-drained gravels and loams, with the well

drained soils being more abundant. Although permafrost is almost absent

in this lower part of the Susitna Valley, the poorly drained areas are

subject to freezing and heaving in the winter.

A sizeable concentration of moose inhabits the lower Susitna River

Valley. This valley also supports black and brown bear and a moderate

density of water fowl.

The proposed transmission line route generally follows a "tractor trail"

(USGS designation) to three miles northeast of Middle Lake. Here, at

the approach to the Nancy Lake area, an alternate route (A) may be used

to avoid this area. The proposed route (B) is located in marshes and

wetlands, between Papoose Twins and Finger Lakes, across the Little Susitna

River. The corridor then travels northward along the east side of Lynx

Lake, Rainbow Lake, and Long Lake where it crosses the Willow River. Here

alternate routes (A) and (B) rejoin and intersect an existing 115-kV MEA

transmission corridor at the Little Willow Junction and a proposed corri

dor to Anchorage on the east side of Knik Arm. Travelling north, the

corridor crosses several major tributaries of the Susitna River including

Sheep Creek and the Kashwitna River. In this area the terrain becomes

more rolling, and the relative proportion of well-drained soils support

ing thick poplar-spruce forests is considerably greater than to the south.

The corridor then travels some five miles east of Talkeetna to the Bart

lett Hills P.I. (point of intersection).
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2. Talkeetna to Gold Creek - From Bartlett Hills P. I. the corri dor

crosses the Talkeetna River near the confl uence of the Talkeetna and
I""'" Chulitna Rivers, where it follows the west bank of the Chulitna River

at a mean elevation of 600 feet. Where the Chulitna River curves east-

ward, the corridor travels northward, along the Susitna River Valley,

through forested uplands, gradually rising to an elevation of 1000 feet.

The uplands above the valley support sparser forests, and increasing

amounts of permafrost soils are encountered. At the 1000-foot elevation,

one to three miles east of the Susitna River, the corridor crosses Lane

Creek, MacKenzie Creek, Portage Creek, Deadhorse Creek, and numerous other

small tributaries of the Susitna River. It then crosses Gold Creek and

the Susitna River, 1-1/2 miles east of A.R.R. Mile 265, to the Susitna

Junction, one mile east of A.R.R. Mile 266. At the Susitna Junction, the

proposed Devil Canyon-Watana-Glennallen line meets the corridor.

3. Gold Creek to Glennallen - The corridor parallels the Susitna

River to the proposed Devil Canyon damsite and then travels east to the

proposed Watana damsite. The vegetation in the canyons varies from up

land spruce-hardwood to alpine tundra. Soils vary from poorly drained

river bottoms to unstable talus. Permafrost occurs in this portion of

the corridor. Some localized moose populations are crossed. The corridor

passes through low lake areas west of Lake Louise until it intersects the

Richardson Highway at Tazlina. From Tazlina the route follows the

Richardson Highway into Glennallen.

4. Gold Creek to Cantwell - The transmission corridor travels north

some 1 to 3 miles east of the Alaska Railroad between elevation 1500 and

2000 feet. The timber density becomes successively less in this area.

This portion of the corridor is a good bear and moose habitat. Shallow

permafrost occurs in this portion. The corridor crosses several major

and minor tributaries to the Chulitna River including Honolulu Creek,

Antimony Creek, Hardage Creek, the East Fork of the Chulitna River, and

the Middle Fork of the Chulitna River. The corridor area is of medium

scenic quality and is not readily accessible, except at the Denali Highway

Crossing.
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5. Cantwell to Healy - The corridor rises to the 3200 foot level

along the west side of Reindeer Hills and then descends into the Nenana

River Valley. It follows the east flank of the Nenana River northward

at the 2200 foot level, through sparsely timbered country. This is an

area of high scenic quality especially in the canyons. The terrain varies

from rolling hills and valleys to high passes and sharp ri~ges. Habitats

of moose, bear, and Dall sheep are traversed. Bedrock is exposed in the

canyons. The corridor crosses several tributaries to the Nenana River

including Slime Creek, Carlo Creek, Yanert Fork, and Montana Creek, and

the Nenana River itself. It also crosses the Alaska Railroad at the

Moody Tunnel, near A.R.R. Mile 354 and the Healy River. The boundary of

Mt. McKinley National Park is on the west flank of the Nenana River.

6. Healy to Ester - The corridor leaves Healy and crosses the Parks

Highway near Dry Creek. It then roughly parallels the west side of the

highway at elevation 1500 feet, crossing several tributaries to the

Nenana River. It crosses the GVEA line 1-1/2 miles north of Bear Creek,

the Alaska Railroad and the Nenana River at A.R.R. Mile 383, and the Parks

Highway. The route then parallels the GVEA line. The corridor crosses

the Tanana River at the Tanana P.I. and follows the Tanana River flood

plain for several miles until the route again crosses the highway where

it travels on the west side of the Bonanza Creek Experimental Forest.

The route parallels the GVEA right-of-way the rest of the way to Ester.

The Healy to Ester portion of the route passes through some private lands

(mining claims, homesteads, etc.), as well as near the towns of Healy,

Lignite, and Nenana. An archeological site exists near Dry Creek. Portions

of the corridor are heavily forested and provide habitat for moose, caribou,

and bear. Poorly drained areas in this corridor are subject to potential

permafrost degradation and frost heaving.
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B. Environmental Impacts

Construction and maintenance of other Alaskan transmission systems has

shown that most negative environmental impacts caused by a transmission

system can be minimized. Golden Valley Electric Association, Matanuska

Electric Association, and Chugach Electric Association have constructed

and are operating several lines on poor soils and under harsh climatic

conditions. Except for anticipated slight visual impacts, most environ

mental impacts caused by a transmission system would be far less than

those of many transportation and communication systems. Specific areas

to be impacted are discussed below.

1. Ecosystems - The major positive impact will be on human environ

ment, while adverse effects to the other ecosystems will be minimal. The

route has been selected to avoid adverse impacts on these ecosystems

wherever possible. The human environment will be benefited by the pro

vision of energy, vital to the growing state of Alaska. The development

of many potential renewable energy resources will be made feasible by the

Anchorage-Fairbanks intertie. The project will contribute to the reduction

in costs of electrical energy, improvement in reliability of electrical

service, and enhancement of opportunities for renewable energy resources

(such as hydro and wind) to displace non-renewable energy resources (such

as gas and oil) for the generation of electricity.

Alteration of vegetation patterns will affect wildlife. This corridor

traverses many areas of moose concentrations, and moose should benefit

from the introduction of brush resulting from regrowth on the clearing.

Since the clearing must be maintained, this brush area will last for

the lifetime of the project. Animals such as squirrels will suffer loss

and displacement. However, their faster reproductive rates will allow

their populations to adjust rapidly.
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traverses many areas of moose concentrations, and moose should benefit

from the introduction of brush resulting from regrowth on the clearing.

Since the clearing must be maintained, this brush area will last for

the lifetime of the project. Animals such as squirrels will suffer loss

and displacement. However, their faster reproductive rates will allow

their populations to adjust rapidly.
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Construction itself will affect wildlife. Larger mammals may temporar

ily leave the area to return after the construction activity. Smaller

animals will suffer individual losses, but should recuperate rapidly once

construction is completed. The density of forest in portions of the

corridor will allow animals to move only a short distance to avoid contact

with construction activities.

Vegetation suppression, by whatever method, will periodically remove

cover from along the right-of-way. However, due to the surrounding

cover of the uncleared forests, this impact will be insignificant.

2. Recreation - The corridor will approach several recreational and

wayside areas in the lower Susitna Valley. The largest of these is the

Nancy Lake Recreational Area. The corridor will also approach the Denali

State Park, but will be separated from the Park by the Susitna River.

This corridor will provide access to areas previously difficult to reach.

The largest such area is that south of Nancy Lake to Point MacKenzie.

Dense forest and muskeg limit travel.

Further north the corridor parallels the east border of Mt. McKinley

National Park, being separated by the Parks Highway, the Nenana River,

and the Alaska Railroad.

3. Cultural Resources - The National Register of Historical and

Archaeological Sites lists the following sites which will be approached

by the transmission corridor: Knik Village, Dry Creek, and the Tangle

Lake Archaeological District. The line will be routed to bypass these

areas.

During construction and preconstruction surveys, other archaeological

sites may be discovered which may be eligible for nomination to the

National Register. This is a positive benefit of the corridor, as ar

chaeological and other cultural resources are often difficult to find in

the great Alaska wilderness.
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4. Scenic Resources - The southern portion of the corridor does

not traverse any areas of good or high quality scenic values. The northern

portion is, however, more scenic than the southern portion. In the north

ern portion the fairly continuous, moderately dense forest will provide

ample screening from transportation routes. Further south, the forests

are more intermingled with open muskeg. Glimpses of the transmission

line will be seen from the highway or railroad through these muskeg areas.

South of Nancy Lake the transmission corridor and the transportation cor

ridors diverge, and although cover becomes more sporadic, the line will no

longer be visible from the transportation routes. The transmission line

will not be visible from most of the Nancy Lake Recreation Area.

As the Alaska Railroad and the transmission corridor approach Gold

Creek, the valley becomes more confined, and screening becomes more

difficult. However, it appears that the line can be concealed through

most of this portion.

The corridor passes through an area recognized as being of good to high

scenic quality from Devil Canyon to Healy. The possibility of screen

ing throughout this area varies from moderate in the southern portion

around Chulitna, to minimal in the Broad Pass and the upper and lower

canyons of the Nenana River. Scenic quality will be impacted, the im

pact being a function of existing scenic quality and the opportunity

for screening. The proposed line design will incorporate weathering

tubular steel towers which blend well into the environment. Non-specular

conductors might be used where light reflection from the line would cause

unacceptable adverse visual impact. Impact in the Nenana Canyon will be

high; impact on Broad Pass will be moderate to high; impact elsewhere

will be moderate. Two favorable factors mitigate the impact somewhat:

1) the corridor is not visually intact as the Alaska Railroad and the

Anchorage-Fairbanks Highway have already reduced scenic quality some

what; and 2) the major views south of the canyons are to the west, toward

the Mt. McKinley massif, whereas the transmission line corridor lies to

the east of the transportation routes.
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5. Social - Some economic impact can be expected, as flying services,

motels, restaurants, and entertainment facilities receive business, not

only from the transmission line workers, but from related personnel. Due

to the high cost of a low-load tap on a high voltage line, the likelihood

of use of the energy by small communities along the corridor is remote.

However, in places where the demand could justify such a tap, it would

provide a reliable source of electrical energy for growing communities.

C. Special Impact Mitigation Efforts During Construction

Ri ght-of-way cl eari ng wi 11 be accompli shed by approved methods such as

the hydro axe, and chips will be spread along the right-of-way. The

line will be screened wherever possible. The towers will be designed

to blend into the environment, thereby reducing visual impact.

Movement of men and equipment during construction will be scheduled to

avoid excessive damage to the ground cover. This is generally accom

plished by winter construction. The tower design will allow movement

of men and equipment along the right-of-way centerline, thereby elimi

nating the need for an access road in addition to the transmission line

cl eay'i ng.

Major river crossings will be required over the Talkeetna River, Tanana

River, Healy Creek, and the Susitna River. Minor stream crossings may

be made either by fording or ice crossings. Special efforts will be

made to avoid siltation of fish streams. Oil will be carefully handled

to avoid spillage. Where larger quantities of oil are to be stockpiled,

dikes will be constructed to protect against spills.

Since most of the construction will occur far from communities, noise is

not anticipated to be a problem. Suitable muffling devices will be used

to protect men and wildlife from excessive noise.
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Prior' to and during construction, special efforts will be made to consult

with State historical and archaeological authorities, the Soil Conserva

tion Service, the Bureau of Land Management, the Alaska Department of

Fish and Game, and the U.S. Forest and Wildlife Service, and any other

agencies having jur'isdiction over the construction area, in an effort to

ensure sound environmental practices.
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Experience in Alaska with both wood-pole H-frame. aluminum lattice guyed-X

towers, and tubular steel guyed-X towers with high-strength conductors

(such as Drake 795 kcmil ACSR) has demonstrated the excellent performance

of lines designed with relatively long spans and flexible structures.

This general philosophy has been followed in establishing the input param

eters for the Transmission Line Cost Analysis Program (TLCAP) used to

optimize line designs for the Anchorage-Fairbanks Intertie study. Sample

outputs of TLCAP and descriptions of the program methodology are found in

Appendix B.

The results of this computer analysis for 230-kV lines favor relatively

long spans (1300 ft) and high-strength conductors (such as Cardinal 954

kcmil ACSR). This confirms the previous Alaskan experience and contributes

substantially to a more economical design, as Chapter 7 will illustrate.

5.2 SELECTION OF TOWER TYPE USED IN THE STUDY

Due to rather unique soil conditions in Alaska, with extensive regions

of muskeg and permafrost, conventional self-supporting or rigid towers

will not provide a satisfactory performance or solution for the proposed

intertie. Permafrost and seasonal changes in the soil are known to cause

large earth movements at some locations, requiring towers with a high

degree of flexibility and capability for handling relatively large founda

tion movements without appreciable loss of structural integrity.

The guyed tower is exceptionally well suited for these type of conditions.

Therefore, the final choice of tower for this study was the hinged-guyed

X-type design, which has been considered for both the 230-kV and 345-kV
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degree of flexibility and capability for handling relatively large founda

tion movements without appreciable loss of structural integrity.

The guyed tower is exceptionally well suited for these type of conditions.

Therefore, the final choice of tower for this study was the hinged-guyed
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alternatives. These towers are essentially identical in design to

towers presently used on some lines in Alaska, which have proven them

selves during more than ten years of service. The design features

include hinged connections between the leg members and the foundations

which, together with the longitudinal guy system, provides for large

flexibility combined with excellent stability in the direction of the

line. Transverse stability is provided by the wide leg base which also

accounts for relatively small and manageable footing reactions.

The foundations are pile-type, consisting of heavy H-pile beams driven to

an expected depth of 20 to 30 feet depending upon the soil conditions.

Tower outlines with general dimensions for the two voltage levels are

shown on Figures 5-1 and 5-2.

5.3 DESIGN LOADING ASSUMPTIONS

According to available information and experience on existing lines,

heavy icing is not a serious problem in most parts of Alaska. NESC

Heavy Loading is presently used for all line designs throughout the Rail

belt region. However, there are locations where Light Loading probably

could be used. Some line failures have occurred due to exceptionally

heavy wind combined with very little or no ice. Such locations should

be identified and carefully investigated prior to the final line design.

In this study, NESC Heavy Loading or heavy wind on bare conductor (cor

responding to NESC Light Loading) was used, whichever is more severe.

5.4 TOWER WEIGHT ESTIMATION

In order to arrive at realistic tower weights and material costs for

the study, actual tower designs for both the 230-kV and the 34~-kV
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alternatives were obtained from Meyer Industries of Red Wing, Minnesota

(Ref. 1). This company has designed similar towers for other lines in

Alaska.

Based on these reference designs and additional manual calculations,

tower weight formulas were developed to account for variations in tower

weight due to changes in tower height and load as a function of the type

of conductor used.

5.5 CONDUCTOR SELECTION

Conductor size (see Table 5-1) was selected by the use of the Transmission

Line Cost Analysis Program (TLCAP) which was specially developed by IECO

for this type of study. Given an appropriate range of conductor types

and sizes, span lengths, and other pertinent data, TLCAP determines the

most economical conductor-span combination.

The program includes a sag-tension routine which calculates the con

ductor sag and tension for a given set of criteria. Using this informa

tion, the tower height and loads are then determined for each discrete

span length. These values are then applied to the tower weight formula

with the pertinent overload factors included.

In the process of this analysis, the program also evaluated the effect

of the cost of the power losses over a specified number of years. The

power losses were minimized by varying the sending and receiving end

voltages by ! 10% and by providing required shunt compensation at both

line terminals. Applicable material and labor costs, together with pro

jected escalation rates, were included to enable the program to calculate

the total installed cost of the line. A discount rate of 7% per annum

was used for the determination of the present worth of transmission line

losses.
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For this particular study, material and labor costs were obtained from

lias built ll cost information realized on recently completed (l38-kV and

230-kV) lines in Alaska.

5.6 POWER TRANSFER CAPABILITIES

Preliminary transmission line capabilities, based on surge impedance

loading (SIL) criteria, were obtained from the National Power Survey Re

port (Ref. 2). Additional investigations indicate that for the 230-kV

alternatives (Cases lA, 18, and 10), the calculated intertie power angle

is near 30 degrees. To improve the 230-kV intertie1s steady state and

transient transmission capability, series capacitors will be necessary.

Interconnected power system studies should be performed to determine the

final series and shunt compensation requirements. Such studies are out

side the scope of this work.

5. 7 HVDC TRANSMISSION SYSTEM

Because of its asynchronous nature, the interconnection of two isolated

alternating current (ac) systems by a point-to-point HVDC transmission

link provides the desired power exchange without being prone to inherent

stability problems. Furthermore, HVDC transmission can provide stabilizing

power, and be very effective in damping system oscillations. While the

state-of-the-art in HVDC technology is advancing, the resulting develop

ments are keeping pace with inflation.

Preliminary investigations have shown that HVDC transmission, using 180

kV mono-polar transmission and ground return, is competitive with single

circuit 230-kV ac transmission in the transfer 130 MW of power over 323

miles. However, if the point-to-point transmission link is required to

supply intermediate locations with power (either initially or in the

future) then it is unlikely that dc transmission can be competitive with

an ac alternative.
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TABLE 5-1

CONDUCTOR SIZE SELECTION CRITERIA

Optimum ACSR Loa~1
Case and Vo ltage Line Length Conductor Per Ci rcuit

Alternat i ve·!.! Interconnection (kV + 10%) (miles) (kcrnil ) (MW)-_..- -

I A &B Anchorage-Ester 230 sic 323 11c - 954 130

I C Anchorage-Ester 345 sic 323 2/c - 795 380

I 0 Anchorage-Palmer 230 sic 323 2/c - 954 130
Hea ly-Ester

U1

II A Anchorage-Devil Canyon 345 s/c1/ 155 2/c - 954 600
0\

Devil Canyon-Ester 230 s/c1/ 189 11c - 1510 185

Watana-Devil Canyon 230 sic'll 27 11c - 2156 488

11 Case I Alternatives exclude the proposed Susitna Project; Case II Alternative A includes the Susitna Project.

~I 100% voltage support at both ends.

II Two single-circuit lines on the same right-of-way.

Note: sic = single circuit; 11c = single conductor; 2/c = two conductor bundle.
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CHAPTER 6

SYSTEM EXPANSION PLANS

One benefit of transmission interconnection between two independent power

systems is the reduction in the installed generating capacity that is

possible, while maintaining the same electric power supply (generation)

reliability level for both the independent and interconnected power sys

tems. To calculate this reduction in installed generating plant capacity

(megawatts), generation expansion plans had to be developed for both the

independent and the interconnected power systems.

This chapter describes the actual process used in the generation expan

sion planning for the independent power systems of the Anchorage and

Fairbanks areas, and for an interconnected Anchorage - Fairbanks power

system. Generation expansion planning is a rather complex process. A

brief description of the somewhat simplified method used in this Economic

Feasibility Study is described below.

6.1 GENERATION PLANNING CRITERIA

A. Generating Unit Data

Existing generating unit data were obtained from the Battelle (Ref. 1) and

University of Alaska, August 1976 (Ref. 2) reports. These available data

were reviewed and updated using new information obtained by IECO-RWRA

engineers during interviews with the managers of the Railbelt utilities.

The updated existing generation unit data is presented in Tables 6-1 and

6-2.

Preliminary information on near future (1979-1986) generation expansion

planning, including probable generation capacity requirements, for the

AML&P and CEA systems was obtained directly from the two utilities. More
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detailed information on GVEA generation expansion plans was available

in the review copy of the report Power Supply Study - 1978 (Ref. 3) and

the Report on FMUS/GVEA Net Study (Ref. 4).

~. Installed Reserve Capacity

At the present time, there is apparently no uniform policy as to the

required installed generation reserve margins for Alaskan electric power

utilities. By definition, the installed generation reserve capacity

includes spinning reserve, "hot" and "cold ll standby reserves, and gener

ating units on maintenance and overhaul work. No effort is made in this
study to separate the installed reserve capacity into spinning and other

types of reserves. Utilities in Alaska currently keep spinning reserves

to the very minimum, mainly because of the no-load fuel cost incurred by

the spinning reserves, and because most generating units in Alaska's

Railbelt area are quick starting, combustion turbine-type units. This

situation may change in the future when new larger, slow starting,

thermal power plants are constructed, exceptions being hydro plant units

which can be started rather rapidly.

To develop alternative generation expansion plans for this study, guide

lines for installed reserve generation capacity had to be established.

A minimum of 20% reserve margin or the largest single unit at the time
of peak system load was decided on as the installed generation reserve

guideline. In general, the 20% value is close to the actual installed

reserve margin of most U.S.A. utilities. Recently, the Department of

Energy's Economic Regulatory Administration reported the following for

the 1978 winter peak load of the lower 48 states:

"According to the forecast, total available power resources
for the lower 48 states will total nearly 500,000 MW. Peak
demand is anticipated at 380,000 ~1W, for a reserve of nearly
120,000 MW or 31.5 percent. The lowest reserve - the 21.1
percent - will occur for the southeastern Electric Reliability
Council, the DOE said, with the Mid-Atlantic Council experi
encing the highest reserve margin at 45.1 percent" (Ref. 5).
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ating units on maintenance and overhaul work. No effort is made in this
study to separate the installed reserve capacity into spinning and other

types of reserves. Utilities in Alaska currently keep spinning reserves

to the very minimum, mainly because of the no-load fuel cost incurred by

the spinning reserves, and because most generating units in Alaska's

Railbelt area are quick starting, combustion turbine-type units. This

situation may change in the future when new larger, slow starting,

thermal power plants are constructed, exceptions being hydro plant units

which can be started rather rapidly.

To develop alternative generation expansion plans for this study, guide

lines for installed reserve generation capacity had to be established.

A minimum of 20% reserve margin or the largest single unit at the time
of peak system load was decided on as the installed generation reserve

guideline. In general, the 20% value is close to the actual installed

reserve margin of most U.S.A. utilities. Recently, the Department of

Energy's Economic Regulatory Administration reported the following for

the 1978 winter peak load of the lower 48 states:

"According to the forecast, total available power resources
for the lower 48 states will total nearly 500,000 MW. Peak
demand is anticipated at 380,000 ~1W, for a reserve of nearly
120,000 MW or 31.5 percent. The lowest reserve - the 21.1
percent - will occur for the southeastern Electric Reliability
Council, the DOE said, with the Mid-Atlantic Council experi
encing the highest reserve margin at 45.1 percent" (Ref. 5).
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C. Uni t Retirement

Except for the Knik Arm Power Plant (CEA), no other generating units were

reported for retirement by the Railbelt utilities during the 1980-1992

period. Later, to include the effect of the proposed Susitna Hydroelectric

Project and to obtain a better economic analysis, this study period was

extended through 1997. An assumption was made that the generati~g units

available from 1980-1992 will also be available from 1993 through 1997.

Many of them, however, will serve as system standby reserve units.

D. Generation Expansion Planning

To-program the economic feasibility study and to establish transmission

line interconnection benefits, generation expansion plans for the 1980

1997 period were developed for:

.... •
•
•

•

•

Independent Anchorage area system.

Independent Fairbanks area system.

Interconnected Anchorage-Fairbanks system (intertie for re

serve sharing only).

Interconnected Anchorage-Fairbanks system (intertie for re

serve sharing and power transfer).

Interconnected Anchorage-Fairbanks system (with Susitna Hydro

electric Project).

Basically, generation planning includes three aspects: forecasting future

loads (previously described in Chapter 3); developing generation reserve

and reliability criteria (discussed later in this chapter); and determining

when, how much, and what type of generation capacity is needed (which is

discussed below).

Generation timing and capacity were determined by the most probable load

forecasts for the Anchorage, Fairbanks, and combined Anchorage-Fairbanks

areas, as described in Chapter 3.
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Unit sizes for the alternative system expansion plans were determined by

the ability of the power system to withstand the loss of a generating

unit (or units) and still maintain reasonable system generation reliability.

In determining unit sizes, due consideration was given to the valuable

generation expansion planning data for the 1979-1986 period which was

obtained by IECO-RWRA engineers from the Railbelt area utilities, and as

the power system grows the economy of larger unit sizes.

IECO-RWRA engineers determined the type of generation mix for the expan

sion plans based on:

• Preliminary planning information obtained through interviews

with Railbelt utilities.

• Information available in the Battelle Report and Alaska Power

Administration's January 1979 report draft (Ref. 6).

• The judgment of IECO-RWRA power system planners.

Most of the planned generation additions are baseload-type thermal steam

power plants burning coal, gas, or oil as fuel. They are mixed with a

few additional peaking-type combustion turbine generating units using

natural gas or oil as fuel. It is assumed that in the later years of

this study many existing combustion turbine generating units, presently

used as baseload or intermediate units, will become peaking or standby

units.

6.2 MULTI-AREA RELIABILITY STUDY

A. Purpose

The PTI Multi-Area Reliability (MAREL) Computer Program is used for

alternative generation expansion planning, mainly for its ability to

maintain a nearly constant level of generation supply reliability in all

cases. This approach provides a nearly equal reliability level as far

as generation ability to meet the load is concerned. The MAREL program

6 - 4

Unit sizes for the alternative system expansion plans were determined by

the ability of the power system to withstand the loss of a generating

unit (or units) and still maintain reasonable system generation reliability.

In determining unit sizes, due consideration was given to the valuable

generation expansion planning data for the 1979-1986 period which was

obtained by IECO-RWRA engineers from the Railbelt area utilities, and as

the power system grows the economy of larger unit sizes.

IECO-RWRA engineers determined the type of generation mix for the expan

sion plans based on:

• Preliminary planning information obtained through interviews

with Railbelt utilities.

• Information available in the Battelle Report and Alaska Power

Administration's January 1979 report draft (Ref. 6).

• The judgment of IECO-RWRA power system planners.

Most of the planned generation additions are baseload-type thermal steam

power plants burning coal, gas, or oil as fuel. They are mixed with a

few additional peaking-type combustion turbine generating units using

natural gas or oil as fuel. It is assumed that in the later years of

this study many existing combustion turbine generating units, presently

used as baseload or intermediate units, will become peaking or standby

units.

6.2 MULTI-AREA RELIABILITY STUDY

A. Purpose

The PTI Multi-Area Reliability (MAREL) Computer Program is used for

alternative generation expansion planning, mainly for its ability to

maintain a nearly constant level of generation supply reliability in all

cases. This approach provides a nearly equal reliability level as far

as generation ability to meet the load is concerned. The MAREL program

6 - 4

Unit sizes for the alternative system expansion plans were determined by

the ability of the power system to withstand the loss of a generating

unit (or units) and still maintain reasonable system generation reliability.

In determining unit sizes, due consideration was given to the valuable

generation expansion planning data for the 1979-1986 period which was

obtained by IECO-RWRA engineers from the Railbelt area utilities, and as

the power system grows the economy of larger unit sizes.

IECO-RWRA engineers determined the type of generation mix for the expan

sion plans based on:

• Preliminary planning information obtained through interviews

with Railbelt utilities.

• Information available in the Battelle Report and Alaska Power

Administration's January 1979 report draft (Ref. 6).

• The judgment of IECO-RWRA power system planners.

Most of the planned generation additions are baseload-type thermal steam

power plants burning coal, gas, or oil as fuel. They are mixed with a

few additional peaking-type combustion turbine generating units using

natural gas or oil as fuel. It is assumed that in the later years of

this study many existing combustion turbine generating units, presently

used as baseload or intermediate units, will become peaking or standby

units.

6.2 MULTI-AREA RELIABILITY STUDY

A. Purpose

The PTI Multi-Area Reliability (MAREL) Computer Program is used for

alternative generation expansion planning, mainly for its ability to

maintain a nearly constant level of generation supply reliability in all

cases. This approach provides a nearly equal reliability level as far

as generation ability to meet the load is concerned. The MAREL program

6 - 4



-

-

.....

gives reliability equivalence to both individual area and interconnected

system generation planning alternatives. The MAREL program manual (Ref.

7) introduces this program with the following:

liThe PTI Multi-Area Reliability Program MAREL determines the

reliability of multi-area power systems. It has been written

in FORTRAN IV for use on a PRIME 400 time-sharing computer.

Reliability indices computed by the program include system

loss of load probability (LOLP), LOLP values for the indivi

dual areas, probability of various failure conditions and

probability that each transmission (intertie) link is limit

ing in the transfer of generation reserves from one area to
another. II

MAREL program results helped determine the effectiveness of a transmission

line intertie between the Anchorage and Fairbanks areas, and established

the amount of generating capacity needed to give the individual areas

approximately the same LOLP as for the interconnected system. MAREL

study results are also applicable to the alternative which includes the

Upper Susitna Project. In this instance the study became a three area

reliability study with the Susitna area having only net generation and

no load.

B. Reliability Index

To perform individual and interconnected system reliability studies (MAREL),

it was necessary to select a reference system generation reliability index.

As described above, the MAREL program uses LOLP calculation techniques

for each study case. For each load condition the program user adjusts

input data, specifically generator unit sizes, generator types, location

of generating plants, and intertie capacities, to obtain generation ex

pansion plans of near equal reliability for various alternatives. The

LOLP method is very much the adapted method used by U.S.A. utilities

during the last 30 years. According to the IEEE/PES Working Group on
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Performance Records for Optimizing System Design, Power System Engineering

Committee (Ref. 8):

"This (LOLP reliability) index is defined as the long run

average number of days in a period of time that load exceeds
the available installed capacity. The index may be expressed

in any time units for the period under consideration and, in

general, can be considered as the expected number of days

that the system experiences a generating capacity deficiency

in the period. This index is commonly, but mistakenly,

termed the "loss of load probability, (LOLP)". Ayear is

generally used as the period of consideration. In this case,
the LOLP index is the long-run number of days/year that the

hourly integrated daily peak load exceeds the available in
sta 11 ed capac ity. "

There is no standard value of LOLP which is used throughout the electric

power industry. However, one day in ten years is a very much accepted
value by the lower 48 utilities. Since to the authors· knowledge, LOLP

index has not previously been used in Alaska, it was decided to use one

day in ten years as reference LOLP index in this study. The use of this
LOLP index may imply larger generation reserve margins than are presently
used in Alaska, but an equal or even lower LOLP index is justifiable for

Alaska for at least the following reasons:

• In very cold climatic zones the loss of electric power may be
more critical than in more temperate climates.

• There is very little information on existing generation and
transmission outage rates in Alaska. Therefore, there is more
uncertainty about the study input data.

• At,present, most of the power systems in Alaska are independently
operated. In case of emergency, utilities cannot rely on help

from neighboring utilities or power pools as can most of utilities
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in the lower 48. Therefore, a lower LOLP reliability index

is justifiable.

Higher planned generation reserves may be needed to provide

protection against possible unplanned delays in construction

of new larger thermal units.

-

.....

.....

C. Program Methodology

A general description of the MAREL computer program methodology is con

tained in Appendix C. The particular program application to this study

is "Planning of interconnections to achieve regional integration and

more widespread sharing of generation reserves" (Ref. 7). Briefly, the

program models each area as a one-bus system to which all generators and

loads are connected. Transmission interties between areas are modeled as

having limited power transfer capabilities and specified line outage rates.

The method assumes that each area takes care of its own internal trans

mission needs.

D. Load Mode 1

Annual load models were developed for the Anchorage and Fairbanks areas.

Daily peak load data for 1975 were obtained from AML&P, CEA, FMUS, and

GVEA. The Railbelt utility representatives agreed that 1975 was a typical

year with normal weather conditions. The 1975 load models were converted

into per unit system for the MAREL program. The computer program multi

plied this 1975 load model (input) by the respective study year peak loads

to obtain annual load models for each year of the study. Forecasted

annual peak loads and the per unit annual load models for the Anchorage

and Fairbanks areas are shown in Tables 6-3 through 6-6. Annual demand

curves indicating biweekly non-coincident peaks are shown on Figure 6-1.

Figure 6-1 also indicates that there is very little diversity between

the loads of the Anchorage and Fairbanks areas .
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E. Generating Unit Data

Information on existing generating unit data, as indicated in Tables 6-1

and 6-2, was used in the study. Unit base ratings were rounded off to

the nearest megawatt in the study. Sizes for new generating units used

in the expansion plans are indicated on Figures 6-2 through 6-8.

Generating unit outage rates, which are required for calculating LOLP

indexes, were obtained from the most recent Edison Electric Institute

(EEl) report on equipment availability (Ref. 9). The rates for combustion

turbines were obtained from the actual operating experience of CEA and

GVEA at the Beluga and Zehnder Power Plants. The EEl publication defines

the forced outage rate as:

Forced Outage Rate = FOH/(SH + FOH) x 100

Where FOH represents forced outage hours and SH represents service hours.

Generating unit outage rates used in the MAREL study are indicated below:

Unit Designation

Combustion Turbine*

Hydroelectric Plant

Thermal Steam Plant (small units)

Thermal Steam Plant (100-200 MW)

Thermal Steam Plant (300 MW)

Forced Outage
Rate (%)

5.5

1.6

5.9

5.7

7.9

-

* The Forced Outage Rate for combustion turbines was based on the follow
ing information:

• CEA experience at Beluga during 1977-1978 period, six units

base loaded.
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Unit availability

Scheduled maintenance

Forced outage

87% of the time

8% of the time

5% of the time

"""'

j"

Therefore, the calculated Forced Outage Rate equals 5.4%.

• In 1975 GVEA experience at Zehnder Station, Units No. 1 and 2

provides calculated Forced Outage Rates of 4.2% and 4%, re

spectively; however, these units were basically standby units.

F. Generating Unit Maintenance

The MAREL program automatically schedules generating unit maintenance

within the specified restrictions. For the purpose of this study, it

was assumed that no unit maintenance will be scheduled during the November

March winter season.

G. Intertie Data

The MAREL program models the transmission intertie by limiting intertie

transfer capabilities and considering intertie outage rates. No load

loss sharing method was used. This means that one area will share its
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6.3 SYSTEM EXPANSION PLANS

A. Planning Study Period

Based on generation planning criteria and the results of the MAREL re

liability study (previously described in this chapter), alternative gener

ation expansion plans were developed. The 1984-1997 period was selected

for the alternative expansion plans for the following reasons:

• 1984 is the earliest year when the interconnected system can

be operat i ona1.

• The 1992-1997 period includes the Upper Susitna ,Hydroelectric

Project, based on the optimistic assumption that Watana Unit

No.1 will be on-line in January 1992.

• The study period is long enough for the present worth economic

analysis method, and includes most of the costs and benefits

obtainable by the introduction of an intertie in 1984.

To close the gap between the existing generation systems and the first

study year (1984) of the intertie economic feasibility study, generation

expansion plans for the independent Anchorage and Fairbanks areas for

1980 through 1983 were developed. Information on planned generation

additions supplied by the generating utilities in the Railbelt area was

used for this purpose.

B. Independent System Expansion Plans

Generation expansion plans for the independent Anchorage and Fairbanks

systems were also needed to calculate economic benefits of the inter

connection. The planned generation additions consist of thermal base

load and peaking units. They do not include the Upper Susitna Project

(Watana and Devil Canyon Hydro Plants), which are only included in the
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-
interconnected system expansion plans. The independent Anchorage and

Fairbanks generation expansion plans are indicated on Figure 6-2 for the

probable load forecast case and Figure 6-6 for the low load forecast

case.

C. Interconnected System Expansion Plans

-

-
-
-

Two cases of system interconnection were studied - Case I, direct inter

connection between Anchorage and Fairbanks (Ester), and Case II, inter

connection between Watana-Oevil Canyon with Anchorage and Fairbanks sys

tems. Under Case I the alternatives were developed as follows:

• Case IA includes a single-circuit 230-kV transmission line

having 130-MW power transfer capability allocated for reserve

sharing only. This plan is shown on Figures 6-3 and 6-9 for

the probable load forecast case and on Figures 6-7 and 6-9 for

the low load forecast case.

• Case IB includes one single-circuit 230-kV transmission line

(1984-1991) and two single-circuit 230-kV transmission lines

(1992-1997) having the following generation reserve sharing

capabilities: 100 MW (1984-1987), 130 MW (1989-1991) and 190 MW

(1992-1997). In addition, this alternative has a firm power

transfer capability of 30 MW (1984-1987), supplying 14% of peak

load in Fairbanks area in 1984, and 70 MW (1992-1997) supplying

18% of peak load in Fairbanks area in 1992. This plan is shown

on Figures 6-4 and 6-9 for the probable load forecast case and

on Figures 6-8 and 6-9 for the low load forecast case.

• Case IC includes one single-circuit 345-kV transmission line

having a total of 380 MW power transfer capability allocated

for generation reserve sharing and for firm power transfer.

The case is similar to Case IB (230 kV) except that only one

345 kV line is required during the 1992-1997 period. This plan

is shown on Figures 6-4 (similar) and 6-10.
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• Case ID is the same as Case lA, except with intennediate switch
ing stations at Palmer and Healy. This plan is shown on Figures

6-3 and 6-11 for the probable load forecast case and on Figures

6-7 and 6-11 for the low load forecast case.

Under Case II, only one solution was studied: two single-circuit 230-kV

transmission lines from Watana to Devil Canyon; two single-circuit 230-kV

lines from Devil Canyon to Ester (Fairbanks); and two single-circuit

345-kV lines from Devil Canyon to Anchorage.

D. Reliability Indexes

The resul ts of the MAREL study show loss of load probabil ity (LOLP)
indexes for independent system expansion pl ans and pl ans for an inter

connected system (with and without the Upper Susitna Project), and are

indicated in Tables 6-7 through 6-12. As previously discussed in

Subsection 6.2B, the LOLP index of one day in ten years (0.1 day/year)

was used as a reference standard throughout the study for comparing

different alternatives. During the performance of the MAREL study
the LOLP index was kept as close to the standard as reasonably possible.

6.4 REFERENCES

1. Battelle Pacific Northwest Laboratories, Alaskan Electric Power,
An Analysis of Future Requirements and Supply Alternatives for the

Railbelt Region, Vol. I, March 1978.

2. University of Alaska, Institute for Social and Economic Research,
Electric Power in Alaska, 1976 - 1995, August 1976.

3. Stanley Consultants, Power Supply Study - 1978 for Golden Valley
Electric Association, Inc.

_.

..
-

4. Alaska Resource Sciences Corporation, Report FMUS/GVEA Net Study,
Vol. 1, May 1978.
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TABLE 6-3

LOAD MODEL DATA
ANCHORAGE AREA

PROBABLE LOAD FORECAST CASE

ANNUAL PEAK LOAD IN MW
(1983 - 1997)

7U9. B17. 977.1080.1196.1313.1441. 1581. 1724. 1881.
2041. 2215. 2402. 2591. 2794.

INTERVAL PEAK LOADS IN P. U. OF ANNUAL PEAK LOAD -"'

(26 INTERVALS / YEAR)

.U333 .6667 .7404 .7500 .6571 .6346 .6122 .5863 .5481 .5353 .5224 .5160 .5064

.4904 .5032 .4968 .5160 .5737 .5769 .6154 .6827 .8429 .8526 .913l'H .0000 .8301

DAILY PEAK LOADS IN P. U. OF INTERVAL PEAK LOAD
_.

(260 WEEK DAYS / YEAR)

1.0000 .9769 .9731 .9538 .9500 .9462 .8962 .8731 .8577 .8423
1.1\000 .9808 .9663 .9663 .9615 .9615 .9519 .9519 .9423 .9375 ~

J • ')\1\)0 .9913 .9784 .9827 .9697 .9654 .9437 .9307 .9221 .8918
1.00(10 .9B29 .9487 .9359 .9017 .8889 .8889 .8846 .8333 ,.8034
1.0000 .9512 .9317 .9171 .9171 .9073 .9073 .9024 .9024 .8976
1.0000 .9848 .9798 .9747 .9646 .9495 .9444 .9343 .9293 .9141
1.0000 .9686 .9634 .9529 .9529 .9476 .9424 .9372 .9058 .9058
l • ,HlOO .9781 .9727 .9617 .9563 .9563 .9344 .9344 .9071 .9071
J • (HhH) .91183 .9883 .9825 .9825 .9708 .9708 .9649 .9391 .9415
i . IiOfl(l • ()()40 ;9020 .9701 .9581 .9461 .9401 .9341 .9281 .9162

$~

1 • \\I~V\I · ';939 .9877 .9571 .9571 .9509 .9509 .9448 .9202 .8589
! • o~' ~ \} · ')')38 .9814 .9689 .9565 .9379 .9379 .9379 .9255 .9255
1 • ,)11(',.) .9(110 .9684 .9620 .9494 .9494 .9430 .9367 .9304 .9177
I .0lHllJ .9B04 .9739 .9739 .9673 .9608 .9542 .9542 .9477 .8824
1.\HHh) .9073 .9745 .9554 .9490 .9490 .9427 .9427 .9299 .9299 ll"l'!

: . Ouoo 1.0000 .9935 .9871 .9806 .9742 .9677 .9613 .9548 .9484
! . (JO()O .')938 .9814 .9689 .9627 .9565 .9565 .9441 .9441 .9379
I • (\(10(1 .9777 .9609 .9441 .9274 .9106 .8883 .8715 .8715 .8045
, .\1<1(13 .9944- .9944 .9722 .9722 .9722 .9611 .9276 .9222 .9222
I.• IH,:Ot} · ')()4.·8 .9896 .9896 .9687 .9583 .9531 .9375 .9323 .8802
! .t"i';'O · ')u59 .9484 .9437 .9390 .9296 .9249 .9202 .9155 .9014
1 • (\ ( • q) .9')6~ .9658 .9468 .9468 .9087 .7985 .7757 .7719 .8553
~ . ,hlllO 1 .11000 .9887 .9662 .9549 .9511 .9474 .9398 .9361 .9323
J • \1 UlI\) .9754 .8632 .8596 .8421 .8386 .8386 .8386 .8386 .8175
I. (H)\II) .'HHO .9679 .9519 .9359 .9327 .9327 .9135 .8654 .8045
! .1)\)4)(\ · ()7aO .9730 .9614 .9614 .9575 .9575 .9537 .9421 .8340
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.4904 .5032 .4968 .5160 .5737 .5769 .6154 .6827 .8429 .8526 .913l'H .0000 .8301

DAILY PEAK LOADS IN P. U. OF INTERVAL PEAK LOAD
_.

(260 WEEK DAYS / YEAR)

1.0000 .9769 .9731 .9538 .9500 .9462 .8962 .8731 .8577 .8423
1.1\000 .9808 .9663 .9663 .9615 .9615 .9519 .9519 .9423 .9375 ~

J • ')\1\)0 .9913 .9784 .9827 .9697 .9654 .9437 .9307 .9221 .8918
1.00(10 .9B29 .9487 .9359 .9017 .8889 .8889 .8846 .8333 ,.8034
1.0000 .9512 .9317 .9171 .9171 .9073 .9073 .9024 .9024 .8976
1.0000 .9848 .9798 .9747 .9646 .9495 .9444 .9343 .9293 .9141
1.0000 .9686 .9634 .9529 .9529 .9476 .9424 .9372 .9058 .9058
l • ,HlOO .9781 .9727 .9617 .9563 .9563 .9344 .9344 .9071 .9071
J • (HhH) .91183 .9883 .9825 .9825 .9708 .9708 .9649 .9391 .9415
i . IiOfl(l • ()()40 ;9020 .9701 .9581 .9461 .9401 .9341 .9281 .9162

$~

1 • \\I~V\I · ';939 .9877 .9571 .9571 .9509 .9509 .9448 .9202 .8589
! • o~' ~ \} · ')')38 .9814 .9689 .9565 .9379 .9379 .9379 .9255 .9255
1 • ,)11(',.) .9(110 .9684 .9620 .9494 .9494 .9430 .9367 .9304 .9177
I .0lHllJ .9B04 .9739 .9739 .9673 .9608 .9542 .9542 .9477 .8824
1.\HHh) .9073 .9745 .9554 .9490 .9490 .9427 .9427 .9299 .9299 ll"l'!

: . OUoO 1.0000 .9935 .9871 .9806 .9742 .9677 .9613 .9548 .9484
! . \JO()\) .')938 .9814 .9689 .9627 .9565 .9565 .9441 .9441 .9379
I • (\(10(1 .9777 .9609 .9441 .9274 .9106 .8883 .8715 .8715 .8045
, .\1<1(13 .9944- .9944 .9722 .9722 .9722 .9611 .9276 .9222 .9222
I.• IH,:Ot} · ')()4.·8 .9896 .9896 .9687 .9583 .9531 .9375 .9323 .8802
! .t"i';'O · ')u59 .9484 .9437 .9390 .9296 .9249 .9202 .9155 .9014
1 • (\ ( • q) .9')6~ .9658 .9468 .9468 .9087 .7985 .7757 .7719 .8553
~ . ,hlllO 1 .11000 .9887 .9662 .9549 .9511 .9474 .9398 .9361 .9323
J • \1 UlI\) .9754 .8632 .8596 .8421 .8386 .8386 .8386 .8386 .8175
I. (H)\II) .'HHO .9679 .9519 .9359 .9327 .9327 .9135 .8654 .8045
! .1)\)4)(\ · ()7aO .9730 .9614 .9614 .9575 .9575 .9537 .9421 .8340
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TABLE 6-4

LOAD MODEL DATA
FAIRBANKS AREA

PROBABLE LOAD FORECAST CASE

ANNUAL PEAK LOAD IN MW
(1983 - 1997)

196. 212. 23l. 249. 270. 29l. 313. 338. 362. 390.

416. 446. 477. 511- 547.

INTERVAL PEAK LOADS IN P. U. OF ANNUAL PEAK LOAD
(26 INTERVALS / YEAR j

fI.B7~90.69900.73710.76040.57490.59710.56630.51110.43240.41130.38330.37470.3587
(I. :l :}~JBO. 3B080. 41770. 42010~43730.46190.53190.57490.89190 :93370. 93491. 00000.7690

DAILY PEAK LOADS IN P.U. OF INTERVAL PEAK LOAD
(260 WEEK DAYS / YEAR)

.. (J\lnuo. 974BO. 94670.94670.94530.93130.89480.86540.84290,8177
I . (}{J\)OO. /)J670. 92790.92790.90510.89980.88050.85940.82790.7891
1.00000.99330.96670.94830.94000.92330.90330. 80000. 86670'. 8267
1.00000.97580.96120.94510.86910.83200.82390.81100.79000.6769
1.00000.98500.98290.95940.95300.94660.91880.90810.90170~8825

I .00000.99790.99590.98770.97940.95880.93620.90530. 89300'. 8827
i.OCOOO.9B480.95010.93710.91970.89370.88070.87200.86120~8091

I. O\.hJOO. 96870.96150.95190.93510.91590.88700.88220.87980'.8558
: .00000.99150.99150.99150.97160.96870.93180.89200. 88920'.8693
1.0(,00 I. 00000.96120.93130.92840.92840.92240.90750.90450.8955
1 • (l~hlOO. 99040.99040.94550.92310.91 /}90. 91670.91350.87820 J 8558
I. OO(lO(l. 96720.95410.92790.92460.90490.89840. B9510. 87870'.8721
1.00000.96920.96920.95890.95890.94520.94520.93150.92120.9041
I.OOOOO.9B960.97220.96870.95830.94790.93400.92360.92010.8507
1.00000.96770.931370.93230.91290.90320.90320.90320.87100.8677
I .l)(lOOO. 137350.137060.86760.86460.85880. [14710 .84410.83820~8059
l. ~HlOOO.94440.90640.90640.89470.82750.82750.132460.81870.8012
1.00000.99720.97750.96350.96350.94940.93820.93820.91010.8904
1.00000.99470.961310.93090.92820.90960.90690.90160.88830.8856
1.onOilO.98850.93300.91450.90990.8lJ610.88910.88450.86370~6568

!.00000.99150.98080.97650.94020.92950.92740.91880.91450.9017
I.OOOOO.9b690.91180.89260J88840.79890.73970.64460.61020~6088

',(\0000.97710.91050.90790.90790.89340.88950.88550.86320.8434
1.1'(\(;00. /)7110 .86330.133050. 81870. 79630.79240.74510.73320.7201
I • ()1~O()O. 99510.98160.97300.97170.95580.91650.884.50.82430.6818
1. OOOl)(). /)9840.93930, 92010. 89940. 88980.88500.84820.81310.7971
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TABLE 6-5

LOAD MODEL DATA
ANCHORAGE AREA

LOW LOAD FORECAST CASE

ANNUAL PEAK LOAD IN MW
(1983 - 1997)

765. 832. 9.0'8. 985. 1.0'58. 1156. 1258. 1358. 1451. 1562.
1677. 18.0'8. 1933. 2.0'7.0'. 2215.

INTERVAL PEAK LOADS IN P. U. OF ANNUAL PEAK LOAD
(26 INTERVALS / YEAR)

.8333 .6667 .7404 .7500 .6571 .6346 .6122 .5865 .5481 .5353 .5224 :5160 .5064

.4904 .5032 .4968 .5160 .5737 .5769 .6154 .~827 .8429 .8526 .91351.0000 .8301

DAILY PEAK LOADS IN P. U. OF INTERVAL PEAK LOAD
(260 WEEK DAYS / YEAR)

""'I,

1.0000 .9769 .9731 .9:538 .9500 .9462 .8962 .8731 .8:577 .8423
1.0000 .9808 .9663 .9663 .9615 .9615 .9519 .9519 .9423 .9375
!.0000· .9913 .9784 .9827 .9697 .9654 .9437 .9307 .9221 .8918 -j

1.0000 .9829 .9487 .9359 .9017 .8889 .8889 .8846 .8333 ,.8034
1.0000 .9512 .9317 .9171 .9171 .9073 .9073 .9024 .9024 .8976
1.0000 .9848 .9798 .9747 .9646 .9495 .9444 .9343 .9293 .9141
1.0000 .9686 .9634 .9529 .9529 .9476 .9424 .9372 .9058 '.9058 ""'!!
1.0000 .9781 .9727 .9617 .9563 .9563 .9344 .9344 .9071 .9071
1.0000 .9BB3 .9883 .9825 .9825 .9708 .9708 .9649 .9591 .9415
I. U()OO .9940 .9820 .9701 .9581 .9461 .9401 .9341 .9281 .9162
, • (H'(nl · '}939 .9877 .9571 .9571 .9509 .9509 .9448 .9202 .8589 ~),

I. <,,"'0 .')938 .9814 .9689 .9565 .9379 .9379 .9379 .9255 .9255
l.onOiJ .9810 .9684 .9620 .9494 .9494 .9430 .9367 .9304 .9177
1.0000 .9804 .9739 .9739 .9673 .9608 .9542 .9542 .9477 .8824
1.0000 .9073 .9745 .9554 .94.090 .9490 .9427 .9427 .9299 .9299
~ .001.>01.01)00 .9935 .9871 .9806 .9742 .9677 .9613 .9548 .9484

~j

1.0000 • ')938 .9814 .9689 .9627 .9565 .9565 .9441 .9441 .9379
I. (WPII .9777 .9609 .9441 .9274 .9106 .8883 .8715 .8715 .8045
, • thJ(la .'}944 .9944 .9722 .9722 .9722 .9611 .9278 .9222 .9222
l.IlGOU .9(}48 .9096 .9896 .9687 .9583 .9531 .9375 .9323 .8802 -,
l./\n~'() · ') H59 .9484 .9437 .9390 .9296 .9249 .9202 .9155 .9014
1 .0'·.,,) .9')62 .9658 .9468 .9468 .9087 .7985 .7757 .7719 .8555
! . \Hlt'U 1. Il()OO .9887 .9662 .9549 .9511 .9474 .9398 .9361 .9323
1. ullOO .'}754 .8632 .6596 .8421 .8386 .6306 .8386 .8386 .8175 -I.OOOt) .9840 .9679 .9519 .9359 .9327 .9327 .9135 .8654 . 804J~
1.0000 .9730 .9730 .9614 .9614 .9575 .9575 .9537 .9421 .8340

-
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1 .0'·.,,) .9')62 .9658 .9468 .9468 .9087 .7985 .7757 .7719 .8555
! . \Hlt'U 1. Il()OO .9887 .9662 .9549 .9511 .9474 .9398 .9361 .9323
1. ullOO .'}754 .8632 .6596 .8421 .8386 .6306 .8386 .8386 .8175 -I.OOOt) .9840 .9679 .9519 .9359 .9327 .9327 .9135 .8654 . 804J~
1.0000 .9730 .9730 .9614 .9614 .9575 .9575 .9537 .9421 .8340
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TABLE 6-6

LOAD MODEL DATA
FAIRBANKS AREA

LOW LOAD FORECAST CASE

ANNUAL PEAK LOAD IN MW
(1983 - 1997)

188. 2H2. 218. 232. 248. 264. 281. 3ZZ. 317. 337.
355. 377. 398. 42H. 444.

INTERVAL PEAK LOADS IN P. U. OF ANNUAL PEAK LOAD
(26 INTERVALS / YEAR)

O.ti1590.69900.73710.76040.57490.59710.56630.51 110.43240.41150.38330.37470.3587
0.35380.38080.41770.42010.43730.46190.53190.57490.89190.93370.93491.00000.7690

DAILY PEAK LOADS IN P. U. OF INTERVAL PEAK LOAD
(260 WEEK DAYS / YEAR)

1.00000.97480.94670.94670.94530.93130.89480.86540.84290~8177

I.Ou000.93670.92790.92790.90510.89980.88050.85940.82790.7891
I.OOOOO.99330.96670.94830~94000.92330.90330.BB000.86670~8267

1.00000.97580.96120.94510.86910.83200.82390~81100.79000.6769

I.OOOOO.9B500~98290.95940.95300.94660.91880.90810.90170~8825

1.00000.99790.99590.98710.97940.95880.93620.90530. 89300'. 8827
1.00000.90480.95010.93710.91970.89370.88070.87200.86120.8091
1.00000.96870.96150.95190.93510.91590.88700.88220.87980~8558

1.00000.99150.99150.99150.91160.96870.93180.89200.88920~8693

I.OC001.00000.96120.93130.92840.92840.92240.90750.90450.8955
I.OOOOO.99040.99040.94550~92310.91990.91670.91350.87820J8558

1.00000.96720.95410.92190.92460.90490.89840.89510.87870~8721

I. 0{}000. 96920.96920.95890,.95890.94520.94520.93150. 92120'. 9041
1.00000.98960.97220.96870.95830.94790.93400.92360.92010.8507
[.00000.96770.93870.93230.91290.90320.90320.90320.87100~8677

1.00000.87350.87060.86760.86460.85880.84710.84410.83820~B059

1.00000.94440.90640.90640.B9470.82750.82750.82460.BI870.8012
1.00000.99720.97750.96350.96350.94940.93820.93820.91010.8904
1.00000.99470.96810.93090.92820.90960.90690.90160.88830~8B56

I.OOOAO.98850.93300.91450~90990.89610.88910.08450.86370~8568

1.00000.99150.98080.97650.94020.92950.92740.91880.91450,9017
1. 00000.96690.91180.89260 J 88840.79890.73970.64460.6 1020~·6088
!.OOOOO.97710.91050.90790,90790.09340.88950.B8550.86320.8434
1.(\OOOO.97110.86330.83050~81870.79630.79240.74510.73320.1201

1.00000.99510.98160.97300.97170.95580.91650.88450.82430~6818

1.00000.99840.93930.92010.89940.88980.88500.84820.81310.7971
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TABLE 6-7

LOSS OF LOAD PROBABILITY INDEX (LOLP~I
FOR

STUDY CASES IA & 10£1
PROBABLE LOAD FORECAST CASE

Anchorage Fairbanks

Study Independent Interconnected Independent Interconnected

Year Expansi oJ-I Expansi anil Expansi oJ-I Expansi onil

1984 0.0262 0.0063 0.8193 0.0066

1985 0.0123 0.0275 0.1446 0.0242
1986~j 0.0199 0.0113 0.2868 0.0236

1987 0.0247 0.0208 0.6795 0.0546

1988 0.0408 0.0698 0.1140 0.0278

1989 0.0290 0.0613 0.2318 0.0376

1990 0.0242 0.0625 0.0593 0.0652

1991 0.0184 0.0595 0.1550 0.1276

1992 0.0168 0.0259 0.0276 0.0269

1993 0.0539 0.0297 0.0586 0.0598

1994 0.0393 0.0296 0.1583 0.1358

1995 0.0307 0.0622 0.0373 0.0426

1996 0.0901 0.0568 0.0899 0.1014

1997 0.0676 0.0367 0.0441 0.0419

11 LOLP in days per year.

1:/ 230 kV sic, 130 MW reserve sharing only.

21 See Figure 6-2.

il See Figure 6-3.

21 Starting in 1986 includes Bradley Lake Hydro Project.
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TABLE 6-8
F

LOSS OF LOAD PROBABILITY INDEX (LOLP}Y

FOR
r-

CASE I~I

PROBABLE LOAD FORECAST CASE,....

.1"' Anchorage Fairbanks

Study Independent Interconnected Independent Interconnected

F'
Year Expansi oJ-I Expansio~1 Expansi oJ-I Expansio~/

1984 0.0262 o. 0077 0.8193 0.0018

1985 0.0123 0.0329 0.1446 0.0096

1986 0.0293 0.0220 0.2868 0.0152

1987 0.0288 0.0306 0.6766 0.0299
~..

1988 0.0482 0.0799 0.1140 0.0300

1989 0.0330 0.0677 0.2318 0.0394

1990 0.0265 0.0680 0.0593 0.0670

1991 0.0193 0.0633 0.1550 0.0130

1992 0.0189 0.0644 0.0276 0.0227

1993 0.0546 0.0703 0.0586 0.0354

1994 0.0427 0.0550 0.1583 0.0654

1995 0.0326 0.0991 0.0373 0.0369

1996 0.0931 0.0838 0.0899 0.0506

1997 0.0676 0.0520 0.0441 0.0244

11 LOLP in days per year.

~I 230-kV transmission system with reserve sharing and firm power trans
fer capabi 1ity.

11 See Figure 6-2.

il See Figure 6-4.
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TABLE 6-9

LOSS OF LOAD PROBABILITY INDEX (LOLP~I

FOR
CASE II~/

PROBABLE LOAD FORECAST CASE

Anchorage Fairbanks
Study Independent Interconnected Independent Interconnected
Year Expansio~1 Expansi oJ-I Expansio~1 ExpansioJ! -
1992 0.0189 0.0476 0.0276 0.0972

1993 0.0546 0.0418 0.0586 0.0299

1994 0.0427 0.0235 0.1583 0.0244

1995 0.0326 0.0070 0.0373 0.0089 ~I

1996 0.0931 0.0226 0.0899 0.0207

1997 0.0676 0.1240 0.0441 0.0461

11 LOLP in days per year.

~/ Includes interconnections between Devil Canyon-Anchorage (345 kV),
Devil Canyon-Watana (230 kV), and Devil Canyon-Ester (230 kV).

21 Interconnected expansion for three area system: Anchorage, Fairbanks,
and Upper Susitna (generation only). See also Figure 6-5.

il See Figure 6-2.
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TABLE 6-10

LOSS OF LOAD PROBABILITY INDEX (LOLPtll

FOR

STUDY CASES IA & I~I

LOW LOAD FORECAST CASE

Anchorage Fairbanks

Study Independent Interconnected Independent Interconnected

Year Expansi on~./ Expansi onil ExpansioJ.l Expansi onil
1984 0.0262 0.0063 0.8193 0.0066

1985 0.0123 0.0275 0.1446 0.0242

1986 0.0199 0.0113 0.2868 0.0236

1987~./ 0.0134 0.0527 0.2697 0.0501

1988 0.0095 0.0068 0.0329 0.0035

1989 0.0724 0.0701 0.0741 0.0222

1990 0.0309 0.0376 0.1511 0.0207

1991 0.0350 0.0533 0.0061 0.0387

1992 0.0182 0.0334 0.0591 0.0502

1993 0.0359 0.0351 0.1207 0.0173

1994 0.0190 0.0264 0.2499 0.0264

1995 0.0129 0.0211 0.0340 0.0463

1996 0.0075 0.0601 0.0711 0.0152

1997 0.0393 0.0393 0.0207 0.0225

II LOLP in days per year.

~I 230 kV sic, 130 MW reserve sharing only.

11 See Figure 6-6.

il See Figure 6-7.

il From 1987, figures include Bradley Lake Hydro Project.
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il From 1987, figures include Bradley Lake Hydro Project.
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TABLE 6-10

LOSS OF LOAD PROBABILITY INDEX (LOLPtll

FOR

STUDY CASES IA & I~I

LOW LOAD FORECAST CASE

Anchorage Fairbanks

Study Independent Interconnected Independent Interconnected

Year Expansi on~./ Expansi onil ExpansioJ.l Expansi onil
1984 0.0262 0.0063 0.8193 0.0066

1985 0.0123 0.0275 0.1446 0.0242

1986 0.0199 0.0113 0.2868 0.0236

1987~./ 0.0134 0.0527 0.2697 0.0501

1988 0.0095 0.0068 0.0329 0.0035

1989 0.0724 0.0701 0.0741 0.0222

1990 0.0309 0.0376 0.1511 0.0207

1991 0.0350 0.0533 0.0061 0.0387

1992 0.0182 0.0334 0.0591 0.0502

1993 0.0359 0.0351 0.1207 0.0173

1994 0.0190 0.0264 0.2499 0.0264

1995 0.0129 0.0211 0.0340 0.0463

1996 0.0075 0.0601 0.0711 0.0152

1997 0.0393 0.0393 0.0207 0.0225

II LOLP in days per year.

~I 230 kV sic, 130 MW reserve sharing only.

11 See Figure 6-6.

il See Figure 6-7.

il From 1987, figures include Bradley Lake Hydro Project.
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TABLE 6-11

LOSS OF LOAD PROBABILITY INDEX (LOLP)l1 ~,

FOR
CASE IB.?/ .-,

LOW LOAD FORECAST CASE

..\(~

Anchorage Fairbanks
Study Independent Interconnected Independent Interconnected

Year Expansi onil Expansio~1 Expansi onil Expansio~1

1984 0.0064 0.0012 0.4650 0.0006 ~

1985 0.0105 0.0225 0.0807 0.0044

1986 0.0232 0.0745 0.1515 0.0176 .'i!'

1987 0.0217 0.0918 0.2697 0.0393
1988 0.0121 0.0090 0.0329 0.0037 -1989 0.0869 0.0822 0.0740 0.0238

1990 0.0344 0.0428 0.1511 0.0219

1991 0.0393 0.0602 0.2557 0.0413
.~

1992 0.0189 0.0366 0.0591 0.0515

1993 0.0366 0.0393 0.1207 0.0180

1994 0.0209 0.0288 0.2499 0.0271

1995 0.0133 0.0207 0.0340 0.0024

1996 0.0078 0.0126 0.0711 0.0195

1997 0.0427 0.0692 0.0207 0.0029 Ill!llIi

11 LOLP in days per year.

~I 230-kV transmission system with reserve sharing and firm power trans
fer capab il ity.

il See Figure 6-6.

il See Figure 6-8.
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TABLE 6-12

LOSS OF LOAD PROBABILITY INDEX {LOLP~/

FOR
CASE IC:5.:/

PROBABLE LOAD FORECAST CASE

Anchorage Fairbanks

Study Independent Interconnected Independent Interconnected

Year Expansi oJ-/ Expansi oni/ ExpansioJ-/ Expansi oni/

1984 0.0262 0.0063 0.8193 0.0066

1985 0.0123 0.0275 0.1446 0.0242
198f~j 0.0199 0.0113 0.2868 0.0236

1987 0.0247 0.0208 0.6795 0.0546

1988 0.0408 0.0698 0.1140 0.0278

1989 0.0290 0.0613 0.2318 0.0376

1990 0.0242 0.0625 0.0593 0.0652

1991 0.0184 0.0595 0.1550 0.1276

1992 0.0168 0.0616 0.0276 0.0388

""'" 1993 0.0539 0.0666 0.0586 0.0620

1994 0.0393 0.0511 0.1583 0.1198
po. 1995 0.0307 0.0971 0.0373 0.0486

1996 0.0901 0.0830 0.0899 0.0699
~~- 1997 0.0676 0.0516 0.0441 0.0354

1/ LOLP in days per year.

~/ 345-kV transmission system with reserve sharing and firm power trans
fer capabil ity.

1/ See Figure 6-2.

i/ See Figure 6-4. The 345 kV (Case Ie) is similar to 230 kV (Case IB)
except that only one 345-kV line is required during the 1992-1997
period, instead of two 230-kV lines.

i/ Starting in 1986 includes Bradley Lake Hydro Project.
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CHAPTER 7

FACILITY COST ESTIMATES

7.1 TRANSMISSION LINE COSTS

The transmission line costs were obtained from past and current experience

of the Consultants with the design and construction of transmission lines

in Alaska. Cost data was escalated to 1979 levels and a factor of 1.46

(AVF = Average Value Factor) was applied to total costs to give an average

value for construction in the area. The AVF includes a 10% addition for

anticipated difficulty with the constraints associated with the selected

1i ne route.

A. Alaskan Experience

Facility cost estimates for alternative transmission intertie designs

are based on an in-depth analysis of pertinent Alaskan transmission lines

that have been built and are now in successful operation. Analyses were

made based on actual experience to develop material and man-hour costs,

together with specific installation requirements for structures, con

ductors, and footing assemblies. In addition, typical right-of-way

clearing costs and other costs associated with the solicitation and

obtainment of right-of-way easements, permits, and environmental reviews

were gathered to provide representative costs for estimating component

items for the Anchorage-Fairbanks Intertie.

The first Alaskan transmission line capable of operating at voltages as

high as 230 kV was the Beluga Line. It was constructed for Chugach

Electric Association (CEA) in 1967 by City Electric, Inc. of Anchorage.

This line traverses about 42.5 miles of undeveloped land, of which about
65% was muskeg swamp. No roads existed to connect the line right-of-way

to any highway or railroad, requiring that access be by water (Cook Inlet 

Susitna River), by air (helicopter), or by ORV (off-road vehicle). One
major river crossing was required along the transmission line route.
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The Beluga Line was constructed of aluminum lattice, X-shape, hinged-guyed

towers and Drake (795 kcmil ACSR) conductor by the Contractor. Using one

tower assembly yard at Anchorage, the Contractor made extensive use of

helicopter delivery of men and materials with ORV equipment during winter

weather to construct the line. This project was completed at a cost of

about $50,000 per mile, including right-of-way clearing.

The hinged-guyed, X-shaped tower proved successful and has since been

used for the following lines described below.

1. Knik Arm Transmission Line - 230 kV (Aluminum Lattice Towers,

795 kcmil Drake ACSR Conductor), 1975. This line was built using Owner

furnished material by force account and contract methods. The Owner (CEA)

installed the piling and anchors, and contracted for the right-of-way

clearing, tower erection, and wire stringing. Piling and anchors were

installed using ORV equipment to carry the power tool for installing

anchors and the Del Mag-S diesel hammer and welding equipment for the

piling work. City Electric, Inc. accomplished the tower erection and

wire stringing using helicopter and ORV equipment.

Summary of Actual Costs:

Construction Cost

Right-of-way Clearing Cost

Right-of-way Solicitation Cost

TOTAL (w/o Engineering)

$/Mile

87,294

19,049

7,706

114,049

2. Willow Transmission Line - lIS kV (Tubular Steel Towers, 556.5

kcmil Dove ACSR Conductor), 1978. This line was built by contract using

Owner-furnished material. Right-of-way clearing was accomplished by one

contractor and line construction by another (Rogers Electric - an ex

perienced Alaska contractor). This line contractor used a vibratory

driver to install the 811 H-pile with great success. (This driver has

since been used to drive 1011 H-pile for another line. In one case, the

tool drove a 1411 H-pile for a sign support. The contractors are preparing

7 - 2

U4A4l .

-
-,

The Beluga Line was constructed of aluminum lattice, X-shape, hinged-guyed

towers and Drake (795 kcmil ACSR) conductor by the Contractor. Using one

tower assembly yard at Anchorage, the Contractor made extensive use of

helicopter delivery of men and materials with ORV equipment during winter

weather to construct the line. This project was completed at a cost of

about $50,000 per mile, including right-of-way clearing.

The hinged-guyed, X-shaped tower proved successful and has since been

used for the following lines described below.

1. Knik Arm Transmission Line - 230 kV (Aluminum Lattice Towers,

795 kcmil Drake ACSR Conductor), 1975. This line was built using Owner

furnished material by force account and contract methods. The Owner (CEA)

installed the piling and anchors, and contracted for the right-of-way

clearing, tower erection, and wire stringing. Piling and anchors were

installed using ORV equipment to carry the power tool for installing

anchors and the Del Mag-S diesel hammer and welding equipment for the

piling work. City Electric, Inc. accomplished the tower erection and

wire stringing using helicopter and ORV equipment.

Summary of Actual Costs:

Construction Cost

Right-of-way Clearing Cost

Right-of-way Solicitation Cost

TOTAL (w/o Engineering)

$/Mile

87,294

19,049

7,706

114,049

2. Willow Transmission Line - lIS kV (Tubular Steel Towers, 556.5

kcmil Dove ACSR Conductor), 1978. This line was built by contract using

Owner-furnished material. Right-of-way clearing was accomplished by one

contractor and line construction by another (Rogers Electric - an ex

perienced Alaska contractor). This line contractor used a vibratory

driver to install the 811 H-pile with great success. (This driver has

since been used to drive 1011 H-pile for another line. In one case, the

tool drove a 1411 H-pile for a sign support. The contractors are preparing

7 - 2

U4A4l .

-
-,

The Beluga Line was constructed of aluminum lattice, X-shape, hinged-guyed

towers and Drake (795 kcmil ACSR) conductor by the Contractor. Using one

tower assembly yard at Anchorage, the Contractor made extensive use of

helicopter delivery of men and materials with ORV equipment during winter

weather to construct the line. This project was completed at a cost of

about $50,000 per mile, including right-of-way clearing.

The hinged-guyed, X-shaped tower proved successful and has since been

used for the following lines described below.

1. Knik Arm Transmission Line - 230 kV (Aluminum Lattice Towers,

795 kcmil Drake ACSR Conductor), 1975. This line was built using Owner

furnished material by force account and contract methods. The Owner (CEA)

installed the piling and anchors, and contracted for the right-of-way

clearing, tower erection, and wire stringing. Piling and anchors were

installed using ORV equipment to carry the power tool for installing

anchors and the Del Mag-S diesel hammer and welding equipment for the

piling work. City Electric, Inc. accomplished the tower erection and

wire stringing using helicopter and ORV equipment.

Summary of Actual Costs:

Construction Cost

Right-of-way Clearing Cost

Right-of-way Solicitation Cost

TOTAL (w/o Engineering)

$/Mile

87,294

19,049

7,706

114,049

2. Willow Transmission Line - lIS kV (Tubular Steel Towers, 556.5

kcmil Dove ACSR Conductor), 1978. This line was built by contract using

Owner-furnished material. Right-of-way clearing was accomplished by one

contractor and line construction by another (Rogers Electric - an ex

perienced Alaska contractor). This line contractor used a vibratory

driver to install the 811 H-pile with great success. (This driver has

since been used to drive 1011 H-pile for another line. In one case, the

tool drove a 1411 H-pile for a sign support. The contractors are preparing

7 - 2

U4A4l .

-
-,



to drive more 14 11 piles for a new CEA line.) The introduction of the

vibratory pole-driving technique, together with the application of the

tubular steel, hinged-guyed, X-tower is expected to realize substantial

cost savings on future transmi~sion line projects.

B.

Summary of Actual Costs:

Construction Cost

Right-of-way Clearing Cost

Right-of-way Solicitation Cost

TOTAL (w/o Engineering)

Mater; a1 Costs

$/Mile

73,863

10,312

4,909

89,084

The estimated cost for the tower steel, as well as the physical character

istics were obtained from ITT Meyer Industries (Ref. 1). The cost of

steel, therefore, has 1979 as the reference year.

The cost of foundation steel was taken to be $0.31 per lb for WG Beam.

This value is somewhat conservative, as the current market price is

$0.22 per lb.

Prices for insulators and conductors have a reference year of 1977; there

after, the price was escalated at 7 percent per year through 1979. The

cost of right-of-way was based on actual average values paid by utilities

in the same area as the proposed lines. Other factors used, that provide

good indication of projected costs for the transmission line are:

• Terrain Factor - This factor is used to correct the number of

calculated towers per mile to actual towers per mile.

• Line Angle Factor - This factor is used to increase the ef

fective transversal load on the tower, and accounts for the 30

design-angle for the towers.
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• Tower Weight Factor - This factor is used to increase the total

estimated tower weight, to account for heavy angle and dead-end

towers.

C. Labor Costs

Labor costs were obtained from actual construction experience, obtained

by the Consultants· construction records for transmission lines built in

Alaska. This information included the cost of labor and a detailed

breakdown of the man-hours required for every specific task included in

the construction program. A multiplier of 1.33 was applied to the

estimated cost of labor for this period, which then was multiplied by

1.1 as explained in 7.1 above to obtain the 1.46 AVF indicated above.

-

-

D. Transportation Costs

An estimated unit cost of $100 per ton was taken to represent the trans

portation and shipping costs from the Pacific Northwest to the line route

staging depot, including loading and unloading (Ref. 2).

7.2 SUBSTATIONS COSTS

For this report, the facility costs for substations were obtained from

the U.S. Department of Energy 1978 version of the previous FPC publication

"Hydroelectric Power Evaluation" (Ref. 3). As the values included in

the publication are list prices, with 1977 as reference year, they were

adjusted to 1979 values by using the U.S. Bureau of Reclamation Index

(Ref. 4). The cost of the substations includes the shunt compensation,

required at both ends, for operation from no-load to full-load. No re

active power (VAR) compensation support from the source generators was

considered in this study.
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7.3 CONTROL AND COMMUNICATIONS SYSTEM COSTS

Control and communications sytems costs are included in the intertie cost

estimates. The system is necessary to provide effective control of power

system operations, and economic energy dispatch throughout the inter

connected Anchorage-Fairbanks area. The cost estimates include a power

line carrier type communications system, a digital supervisory control

and data acquisition (SCADA) system, and automatic generation control

equipment.

7.4 TRANSMISSION INTERTIE FACILITY COSTS

As previously discussed in Chapter 5, transmission line costs were calcu

lated using TLCAP. Computer printout sheets indicating input data and

the calculated results for all five intertie alternatives are shown in

Appendix B. Costs for substation facilities and the control and communi

cations system were added to the transmission line costs, thus obtaining

the investment cost for the total intertie facilities. A cost summary

for each of the five alternatives studied is presented in Table 7-1.

Detailed cost estimates and supporting data are included in Appendix D.

7.5 COST OF TRANSMISSION LOSSES

The Transmission Line Optimization Program (TLCAP) for the selection of

the optimum span-conductor combination, includes the cost of demand and

energy losses for long transmission lines. The loss components are opti

mized by varying the voltages at the receiving and sending ends. The

program assumes 100 percent volt support at both ends. Table 7-2 presents

the present worth (1979) costs of calculated transmission line energy and
demand losses.
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Appendix B. Costs for substation facilities and the control and communi

cations system were added to the transmission line costs, thus obtaining

the investment cost for the total intertie facilities. A cost summary

for each of the five alternatives studied is presented in Table 7-1.

Detailed cost estimates and supporting data are included in Appendix D.

7.5 COST OF TRANSMISSION LOSSES

The Transmission Line Optimization Program (TLCAP) for the selection of

the optimum span-conductor combination, includes the cost of demand and

energy losses for long transmission lines. The loss components are opti

mized by varying the voltages at the receiving and sending ends. The

program assumes 100 percent volt support at both ends. Table 7-2 presents

the present worth (1979) costs of calculated transmission line energy and
demand losses.
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7.6 BASIS FOR GENERATING PLANT FACILITY COSTS

Cost estimates were prepared for all new generating plants (five gas

turbine units and five coal-fired steam plants), and associated substation

and transmission facilities which will be affected by the transmission

interconnection. The costs for the facilities are summarized in Table 7-3.

The most recent cost data and estimates available for both gas-turbine

and coal-fired steam plants planned for the Railbelt area was used as a

basis for the generating plant estimates. The three principal sources

of cost data and information are included in the references at the end

of this chapter. The Battelle study report (Ref. 2) provided background

information and specific factors to determine applicable Alaskan con

struction cost location adjustment factors. The Stanley Consultants

report to GVEA (Ref. 5) provided detailed cost estimates for both the

104-MW coal-fired plant at Healy and combustion turbines at the Northpole

substation in Fairbanks. These estimates were then used to derive refer

ence costs for other gas-turbine and coal-fired units of different capacity

at other Railbelt sites. The nomogram developed by Arkansas Power & Light

Company (Ref. 6) was used to determine the 100-MW reference cost estimate

from reported costs relevant to the 104-MW coal-fired plant at Healy.

The same nomogram was then used to determine plant costs for unit ratings

of 200 and 300 MW, taking into consideration economies of scale. Sub

sequently, the Alaskan construction cost location adjustment factors were

applied to derive site specific cost estimates.

Cost estimates for the associated transmission facilities were obtained

from cost data developed during this study for the transmission intertie,

the Stanley Consultants report (Ref. 5), and typical costs experienced

in recent Alaskan transmission projects.

The cost estimates and supporting data are contained in Appendix D.
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- 7.7 GENERATING PLANT FUEL COSTS

Benefits in addition to those resulting from generation reserve capacity

sharing will result from the supply of firm power over the intertie. An

analysis was made of the relative generation costs for both independent

and interconnected system expansions to determine the comparative economic

advantage of firm power interchange. The fuel cost component of operating

expenses is the salient factor which affects the economic comparison of

alternative system expansions. Therefore. a year-by-year analysis of

alternative modes of generation was completed for each period during

which firm power transfer over the intertie is possible. as follows:

Transmission Intertie Firm Power Transfer

Capacity Factor of 0.55 assumed for analysis.

Capacity % Power Loss1! Energy~7 % Energy Loss1!

I"'"

From To Duration

1984 1987 4 yrs.

1992 1996 5 yrs.

rrat
1/ Case lB.

2/ Annual Transmission

30 MW

70 MW

6.9

6.9

145 GWh

337 GWh

1. 05

1. 05

.....
I

Fuel costs were estimated utilizing the trend curves from the Battelle report

for future natural gas and coal prices in the Railbelt area. The energy

loss component of firm power transfer over the intertie was considered. in

estimating the total cost of fuel required to generate sufficient energy

in one area to displace a block of energy otherwi.se generated by a local

plant in an independently supplied area.

A year-by-year analysis of the comparative cost of generation is given in

Appendix D. Table 7-4 summarizes these costs. Although this analysis is

germane to the confirmation of salient considerations regarding the economic

feasibility of the intertie. this level of study of fuel costs is in no

way a definitive substitution for a detailed year-by-year analysis of pro

duction costing for the multi-area interconnection.
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7.8 MEA UNDERLYING SYSTEM COSTS

The construction of transmission intertie with the intermediate substation

at Palmer (Case ID) provides an opportunity for Matanuska Electric Asso

ciation (MEA) to purchase power at the intermediate substation at Palmer.

Information in the System Planning Report (Ref. 8) indicates the following

MEA system expansion investment cost for transmission lines and substation

facilities with and without the intertie:

~-

Interconnected System

Independent System

Independent System

$1,356,000 (1987)

$6,646,000 (1987)

$2,004,000 (1992)
-

The above costs are in 1979 dollars, values were escalated by 10% from

1978 to 1979 level. These values were used in an economic analysis to

obtain additional benefits for Case 10.

7.9 CONSTRUCTION POWER COSTS FOR THE UPPER SUSITNA PROJECT

Completion of the transmission interconnection, prior to the development

of the Watana and Devil Canyon sites of the Upper Susitna Project will

enable the supply of electrical energy for construction power. A tempo

rary wood-pole line to the sites will be supplied from a transmission tap

along the intertie route, near the junction of the site access road with

the main highway between Anchorage and Fairbanks. Generally, isolated

diesel generation is used at such remote hydropower plant sites.

A comparison was made of the relative costs of isolated diesel generation

and energy supply to the sites via the tap-line. Table 7-5 shows alter

native cost streams through the construction period corresponding to the

introduction of the Watana and Devil Canyon units to the interconnected

Railbelt generation expansion, shown on Figure 6-5. The construction

schedule, as outlined on page 94 of the Interim Feasibility Report (Ref. 7),
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was followed to establish the time frame for economic comparison of alter

native modes of construction power supply. Results of the economic com

parison indicate a clear advantage for utilizing the inteytie as a source

of construction power.

7.10 REFERENCES

1. Letter from ITT Meyer Industries to R. W. Retherford Associates,

Anchorage, Alaska, January' 15,1979.

2.

.....
I

i

,....
3.

4.

5.

Battelle Pacific Northwest Laboratories, Alaska Electric Power:

An Analysis of Future Requirements and Supply Alternatives for the

Railbelt Region, March 1978.

DOE, Federal Energy Regulatory Commission, Hydroelectric Power

Evaluation (Final Draft), August 1978.

U.S. Bureau of Reclamation, "BuRec Construction Costs lJ
, Engineering

News Record, 22 March 1979.

Stanley Consultants, Power Supply Study - 1978, Review Copy of

Report to Golden Valley Electric Association, Inc.

6. Power Engineering, IJNomogram calculates economy of scale in power

plants lJ
, Volume 83, February 1979.

- 7. U.s. Army Corps of Engineers, South-Central Railbelt Area, Alaska,

Upper Susitna River Basin Interim Feasibility Report, December 1975.

.....

8. Robert W. Retherford Associates, System Planning Report, Matanuska

Electric Association, Inc., January 1979.

7 - 9

was followed to establish the time frame for economic comparison of alter

native modes of construction power supply. Results of the economic com

parison indicate a clear advantage for utilizing the inteytie as a source

of construction power.

7.10 REFERENCES

1. Letter from ITT Meyer Industries to R. W. Retherford Associates,

Anchorage, Alaska, January' 15,1979.

2.

.....
I

i

,....
3.

4.

5.

Battelle Pacific Northwest Laboratories, Alaska Electric Power:

An Analysis of Future Requirements and Supply Alternatives for the

Railbelt Region, March 1978.

DOE, Federal Energy Regulatory Commission, Hydroelectric Power

Evaluation (Final Draft), August 1978.

U.S. Bureau of Reclamation, "BuRec Construction Costs lJ
, Engineering

News Record, 22 March 1979.

Stanley Consultants, Power Supply Study - 1978, Review Copy of

Report to Golden Valley Electric Association, Inc.

6. Power Engineering, IJNomogram calculates economy of scale in power

plants lJ
, Volume 83, February 1979.

- 7. U.s. Army Corps of Engineers, South-Central Railbelt Area, Alaska,

Upper Susitna River Basin Interim Feasibility Report, December 1975.

.....

8. Robert W. Retherford Associates, System Planning Report, Matanuska

Electric Association, Inc., January 1979.

7 - 9

was followed to establish the time frame for economic comparison of alter

native modes of construction power supply. Results of the economic com

parison indicate a clear advantage for utilizing the inteytie as a source

of construction power.

7.10 REFERENCES

1. Letter from ITT Meyer Industries to R. W. Retherford Associates,

Anchorage, Alaska, January' 15,1979.

2.

.....
I

i

,....
3.

4.

5.

Battelle Pacific Northwest Laboratories, Alaska Electric Power:

An Analysis of Future Requirements and Supply Alternatives for the

Railbelt Region, March 1978.

DOE, Federal Energy Regulatory Commission, Hydroelectric Power

Evaluation (Final Draft), August 1978.

U.S. Bureau of Reclamation, "BuRec Construction Costs lJ
, Engineering

News Record, 22 March 1979.

Stanley Consultants, Power Supply Study - 1978, Review Copy of

Report to Golden Valley Electric Association, Inc.

6. Power Engineering, IJNomogram calculates economy of scale in power

plants lJ
, Volume 83, February 1979.

- 7. U.s. Army Corps of Engineers, South-Central Railbelt Area, Alaska,

Upper Susitna River Basin Interim Feasibility Report, December 1975.

.....

8. Robert W. Retherford Associates, System Planning Report, Matanuska

Electric Association, Inc., January 1979.

7 - 9



""'"

TABLE 7-1

COST SUMMARY FOR INTERTIE FACILITIEs!!

"""l

I

1. Transmission Line:
I"lIl@J

Englg. & Constr. Supv. 3,012 3,012 7,988 3,012 15,442
Right-of-Way 8,837 8,837 7,573 8,837 12,994
Foundations 8,445 8,445 12,160 8,445 22,966
Towers 21,615 21,615 33,990 21,615 64,974
Hardware 477 477 477 477 1,096
Insulators 503 503 755 503 1,396
Conductor 10,761 10,761 17,663 10,761 36,946 -
Subtotal 53,650 53,650 80,606 53,650 155,814

""'"
2. Substat ions:

Englg. & Constr. Supv. 1,352 1,352 1,855 2,816 6,902 -c
Land 57 57 46 81 185
Transformers 1,703 1,703 3,291 1,703 11,917
Ci rcuit Breakers 1,093 1,093 1,323 1,953 6,410 --Station Equipment 1,223 1,223 1,933 1,345 4,375
Structures & Accessories 3,628 3,628 3,978 4,026 16,411

Subtotal 9,056 9,056 12,426 11,924 46,200 -
3. Control and COlIlllunications: ""'"

Eng I g. & Constr. Supv. 125 125 125 165 200
Equipment 2,375 2,375 2,375 3,135 3,600

~.

Subtotal 2,500 2,500 2,500 3,300 3,800

Total Baseline 1979 Costs 65,206 65,206 95,532 68,874 205,814

l! The interest and escalation during the construction and other financial
charges are excluded from the costs in this summary. These costs are not
relevant for the economic analysis and they appear only in the financial ""'"
analysis (See Chapter 9 for Case ID).
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TABLE 7,;..2

PRESENT WORTH OF INTERTIE LINE LOSSES
1984-1997 STUDY PERIOD..!.!

..... $ x 1000 (l979)Case

!"'"
IA & ID (230 kV) 5,410

IB (230 kV) 7,071

IC (345 kV) 6,429

II A (230 & 345 kV)

Anchorage - Devil Canyon 11,476

- Devil Canyon - Ester 7;076

Watana - Devil Canyon 2,708

l"""

.....

!/ Cost of losses, energy, and demand, escalated at 3% per year.

r
!
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TABLE 7-3

COST SUMMARY FOR GENERATING FACILITIE~/

(Costs at 1979 Level~/)

Install ed Cost Total Cost..1:,/

Unit Name Code ];./ TYP~/ MW Thousand $ $/kW Thousand $ $/kW
.,

Northpole #3 NORT 3 SCGT 69 24,385 353 27,934 405

Beluga #9 BELU 9 SCGT 71 33,548 473 42,498 598 -
Northpole #4 NORT 4 SCGT 69 24,385 353 25,185 365

Anchorage PEAK A2 SCGT 78 22,620 290 23,400 300 -
Northpole #5 NORT 5 SCGT 69 24,385 353 25,185 365

Anchorage #11 ANCH 11 Coal 104 99,084 953 105,636 1016 ~

Unit F2 COAL F2 Coal 100 130,000 1300 151,980 1520.

Unit No. 5 COAL 5 Coal 200 200,000 1000 212,245 1061
"""Unit No. 6 COAL 6 Coal 300 274,000 913 292,250 974

Unit No. 1 GEN 1 Coal 300 274,000 913 292,250 974
~

Unit No. 2 GEN 2 Coal 300 274,000 913 292,250 974

~

1/ Investment costs adjusted to January 1979 levels, excluding IDC.

];./ Code name used in MAREL study.

l/ SCGT - Simple cycle combustion turbine, includes NOx removal equipment.
COAL - Steam turbine, coal-fired with FGD equipment •

..1:,/ Total cost includes substation and transmission costs.

i/ The interest and escalation during the construction and other financial
charges are excluded from the costs in this summary. These costs are
not relevant for the economic analysis and they appear only in the
financial analysis.

7 - 12

TABLE 7-3

COST SUMMARY FOR GENERATING FACILITIE~/

(Costs at 1979 Level~/)

Install ed Cost Total Cost..1:,/

Unit Name Code ];./ TYP~/ MW Thousand $ $/kW Thousand $ $/kW
.,

Northpole #3 NORT 3 SCGT 69 24,385 353 27,934 405

Beluga #9 BELU 9 SCGT 71 33,548 473 42,498 598 -
Northpole #4 NORT 4 SCGT 69 24,385 353 25,185 365

Anchorage PEAK A2 SCGT 78 22,620 290 23,400 300 -
Northpole #5 NORT 5 SCGT 69 24,385 353 25,185 365

Anchorage #11 ANCH 11 Coal 104 99,084 953 105,636 1016 ~

Unit F2 COAL F2 Coal 100 130,000 1300 151,980 1520.

Unit No. 5 COAL 5 Coal 200 200,000 1000 212,245 1061
"""Unit No. 6 COAL 6 Coal 300 274,000 913 292,250 974

Unit No. 1 GEN 1 Coal 300 274,000 913 292,250 974
~

Unit No. 2 GEN 2 Coal 300 274,000 913 292,250 974

~

1/ Investment costs adjusted to January 1979 levels, excluding IDC.

];./ Code name used in MAREL study.

l/ SCGT - Simple cycle combustion turbine, includes NOx removal equipment.
COAL - Steam turbine, coal-fired with FGD equipment •

..1:,/ Total cost includes substation and transmission costs.

i/ The interest and escalation during the construction and other financial
charges are excluded from the costs in this summary. These costs are
not relevant for the economic analysis and they appear only in the
financial analysis.
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TABLE 7-5

ALTERNATIVE COSTS FOR CONSTRUCTION POWER SUPPLY

TO

WATANA AND DEVIL CANYON HYDROPOWER SITES

DURING

CONSTRUCTION OF UPPER SUSITNA PROJECT

1979 Baseline Costs - $1000

Isolated Diesel Tapline Supply
~

Year Generation at Site From Intertie

1985 2,835 267
'"""!

1986 695 483

1987 697 481

1988 696 478 -,
1989 3,055 752

1990 1,324 902 -
1991 187 734

1992 623 430 ~~

1993 623 419

1994 -5001/ 304 ~

-
1/ Negative sign indicates that resale value of generating

plant exceeds cost of generation in final year.
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Construction Period for Selected Projects:

-
Watana Dam - 6 Years

Devil Canyon Dam - 5 Years
Total Period - 10 Years (1 Year Overlap)

SUGGESTED REVISED SCHEDULE:

Ref. Chapter 6, Figure 6-5

First Unit On-Line at Watana - Beginning Year 1992
Last Unit On-Line at Devil Canyon - End of Year 1996
Period of Overlap in Construction - 2 Years
Due to Introduction of First Unit at Devil Canyon in 1994
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CHAPTER 8
ECONOMIC FEASIBILITY ANALYSIS

An economic feasibility analysis was perfonmed to determine which system

expansion plan provides the best use of available resources for supplying
electrical power to the Railbelt area. Alternative system expansion plans

and facility cost estimates were developed in Chapters 6 and 7. In this

chapter, the results of the economic feasibility analysis are presented.

8.1 METHODOLOGY

Thi s economic analys is uses the conventional present-worth model. Annual
capital disbursement tables, on a year-by-year basis, were prepared for

independent and interconnected system expansion plans. To evaluate these

plans on an equal basis all capital disbursements were discounted to the

1979 base year and then totalized for each plan to obtain a single 1979

present-worth value for each plan. The difference between the two present
worth values is the net present worth or project benefits. This approach

does not include additional capital disbursements after 1997. Such dis
bursements will be required later to replace retired facilities. However,
the extension of the present-worth model over the whole life of the pro
posed intertie will not significantly affect the results of this feasibil
ity study. The year 1997 was chosen as the final year of the study period
to include the last unit of Upper Susitna Hydropower Project (Devil Canyon

Un it No.4).

Figures 6-2 thru 6-8 in Chapter 6 show that many plant additions for

both independent and interconnected system expansion plans do not vary.

Therefore, in this economic analysis, facility costs for the new generat

ing plants not affected by the introduction of the intertie are not con
sidered. Also excluded from the analysis are plant fixed operation and

maintenance costs. The exclusion of these O&M costs will somewhat favor
the independent system expansion alternatives.

8 - 1

CHAPTER 8
ECONOMIC FEASIBILITY ANALYSIS

An economic feasibility analysis was perfonmed to determine which system

expansion plan provides the best use of available resources for supplying
electrical power to the Railbelt area. Alternative system expansion plans

and facility cost estimates were developed in Chapters 6 and 7. In this

chapter, the results of the economic feasibility analysis are presented.

8.1 METHODOLOGY

Thi s economic analys is uses the conventional present-worth model. Annual
capital disbursement tables, on a year-by-year basis, were prepared for

independent and interconnected system expansion plans. To evaluate these

plans on an equal basis all capital disbursements were discounted to the

1979 base year and then totalized for each plan to obtain a single 1979

present-worth value for each plan. The difference between the two present
worth values is the net present worth or project benefits. This approach

does not include additional capital disbursements after 1997. Such dis
bursements will be required later to replace retired facilities. However,
the extension of the present-worth model over the whole life of the pro
posed intertie will not significantly affect the results of this feasibil
ity study. The year 1997 was chosen as the final year of the study period
to include the last unit of Upper Susitna Hydropower Project (Devil Canyon

Un it No.4).

Figures 6-2 thru 6-8 in Chapter 6 show that many plant additions for

both independent and interconnected system expansion plans do not vary.

Therefore, in this economic analysis, facility costs for the new generat

ing plants not affected by the introduction of the intertie are not con
sidered. Also excluded from the analysis are plant fixed operation and

maintenance costs. The exclusion of these O&M costs will somewhat favor
the independent system expansion alternatives.

8 - 1

CHAPTER 8
ECONOMIC FEASIBILITY ANALYSIS

An economic feasibility analysis was perfonmed to determine which system

expansion plan provides the best use of available resources for supplying
electrical power to the Railbelt area. Alternative system expansion plans

and facility cost estimates were developed in Chapters 6 and 7. In this

chapter, the results of the economic feasibility analysis are presented.

8.1 METHODOLOGY

Thi s economic analys is uses the conventional present-worth model. Annual
capital disbursement tables, on a year-by-year basis, were prepared for

independent and interconnected system expansion plans. To evaluate these

plans on an equal basis all capital disbursements were discounted to the

1979 base year and then totalized for each plan to obtain a single 1979

present-worth value for each plan. The difference between the two present
worth values is the net present worth or project benefits. This approach

does not include additional capital disbursements after 1997. Such dis
bursements will be required later to replace retired facilities. However,
the extension of the present-worth model over the whole life of the pro
posed intertie will not significantly affect the results of this feasibil
ity study. The year 1997 was chosen as the final year of the study period
to include the last unit of Upper Susitna Hydropower Project (Devil Canyon

Un it No.4).

Figures 6-2 thru 6-8 in Chapter 6 show that many plant additions for

both independent and interconnected system expansion plans do not vary.

Therefore, in this economic analysis, facility costs for the new generat

ing plants not affected by the introduction of the intertie are not con
sidered. Also excluded from the analysis are plant fixed operation and

maintenance costs. The exclusion of these O&M costs will somewhat favor
the independent system expansion alternatives.

8 - 1



Only capital costs are used to evaluate generation reserve capacity shar

ing benefits. This simplification is based on the assumption that an

average operating cost of generation for reserve sharing is approximately

the same in the Anchorage and Fairbanks areas. To account for generating

plant operating costs with reasonable accuracy, a multi-area production

cost study would be needed. The multi-area production cost model simu

lates an economic dispatching of generating units in the system and com

putes expected fuel and variable O&M costs based on the energy (MWh) out

put for each unit, taking into consideration intertie transfer limits.

Since such a study is outside the scope of the present work, a somewhat

simplified method was used in this feasibility study. It is definitely

recommended that a multi-area production cost study be performed as the

next step to finalize this Intertie Economic Feasibility Study.

8.2 SENSITIVITY ANALYSIS

A computer program was developed by IEeO to analyze the sensitivity of

different escalation and discount rates on the capital costs of various

alternatives. This program, the Transmission Line Economic Analysis

Program (TLEAP), provides the following outputs:

• Tables indicating independent minus interconnected system

costs, discounted to the base year 1979.

• Separate tables indicating the discounted value of base year

(1979) costs for the independent and interconnected systems.

, Cost disbursement tables for alternative system expansion

plans. These tables also include intertie line losses.

Computer printout sheets indicating input data and calculated results
for all alternatives included in this economic feasibility analysis are

found in Appendix E.
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8.3 ECONOMIC ANALYSIS

Tables included in this chapter and in Appendix E indicate economic ana

lyses for a range of annual escalation rates of ~k to 12%, and a range

of discount rates from 8% to 12%. For principal investigations below,

a 10% discount rate is used and cash flow for facilities under conside

ration is expressed in constant 1979 dollars, only the fuel related

energy costs are escalated. The l~k is regarded as the appropriate

discount value for Opportunity Cost of Capital and is now required by

the Office of Management and Budget (Ref. 1) for economic analyses to

determine benefits for all federal projects.

For the purposes of the economic analysis, it is the discount rate cor

responding to the opportunity cost of capital which is used to calculate

all present values of costs and benefits; the particular cost of in

terest actually paid on bonds or other obligations is irrelevant since
it bears no relationship whatsoever to the project1s internal rate of

return. It is only a financial (or budgeting) parameter. Therefore,

the interest during construction and other financial changes are ex

cluded from the economic analysis. These charges appear only in the

financial analysis.

A. Benefits Due to Generation Reserve Capacity Sharing (Case IA)

Three cases were investigated to determine intertie benefits due to

generation reserve capacity sharing alone; the 230-kV single circuit

intertie between Anchorage and Fairbanks. In all cases 130 MW of power

transfer capacity was allocated for generation reserve capacity sharing
purposes. The economic analysis results indicate the following benefits

due to intertie (differential of present worth):

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

r.-~

Probable 100 8-1 12,475
Probable 125 8-1x 945
Low 100 8-1-LL 2,704
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The above results indicate that the 230-kV intertie is economically

feasible based on generation reserve capacity sharing alone.

Sensitivity of the results to variations in escalation and discount rates
are indicated in Tables 8-1~ 8-1x and 8-1-LL. Computer printouts indicating
details are included in Appendix E.

B. Benefits Due to Generation Reserve Capacity Sharing and Firm
Power Transfer (Case IB)

Six cases were investigated to determine combined 230-kV intertie benefits
due to both firm power transfer and generation reserve capacity sharing.
These study cases have one 230-kV single circuit line during the 1984-1991
period and two single circuit 230-kV lines during the 1992-1997 period
except for low load forecast case (Table 8-3LL) when the second 230-kV
circuit is added in 1995. The economic analysis results indicate the
following intertie benefits (differential of present worth):

~

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

Probable 100 8-3 24~O54

Probable 125 8-3x 12!533
Low 100 8-3-LL -2!626

If the above intertie benefits are combined with the additional benefits
due to supply of construction power to the Upper Susitna Hydropower Project
site (see Section 7.9)~ the economic analysis results indicate the following
benefits (differential of present worth):

8 - 4

The above results indicate that the 230-kV intertie is economically

feasible based on generation reserve capacity sharing alone.

Sensitivity of the results to variations in escalation and discount rates
are indicated in Tables 8-1~ 8-1x and 8-1-LL. Computer printouts indicating
details are included in Appendix E.

B. Benefits Due to Generation Reserve Capacity Sharing and Firm
Power Transfer (Case IB)

Six cases were investigated to determine combined 230-kV intertie benefits
due to both firm power transfer and generation reserve capacity sharing.
These study cases have one 230-kV single circuit line during the 1984-1991
period and two single circuit 230-kV lines during the 1992-1997 period
except for low load forecast case (Table 8-3LL) when the second 230-kV
circuit is added in 1995. The economic analysis results indicate the
following intertie benefits (differential of present worth):

~

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

Probable 100 8-3 24~O54

Probable 125 8-3x 12!533
Low 100 8-3-LL -2!626

If the above intertie benefits are combined with the additional benefits
due to supply of construction power to the Upper Susitna Hydropower Project
site (see Section 7.9)~ the economic analysis results indicate the following
benefits (differential of present worth):

8 - 4

The above results indicate that the 230-kV intertie is economically

feasible based on generation reserve capacity sharing alone.

Sensitivity of the results to variations in escalation and discount rates
are indicated in Tables 8-1~ 8-1x and 8-1-LL. Computer printouts indicating
details are included in Appendix E.

B. Benefits Due to Generation Reserve Capacity Sharing and Firm
Power Transfer (Case IB)

Six cases were investigated to determine combined 230-kV intertie benefits
due to both firm power transfer and generation reserve capacity sharing.
These study cases have one 230-kV single circuit line during the 1984-1991
period and two single circuit 230-kV lines during the 1992-1997 period
except for low load forecast case (Table 8-3LL) when the second 230-kV
circuit is added in 1995. The economic analysis results indicate the
following intertie benefits (differential of present worth):

~

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

Probable 100 8-3 24~O54

Probable 125 8-3x 12!533
Low 100 8-3-LL -2!626

If the above intertie benefits are combined with the additional benefits
due to supply of construction power to the Upper Susitna Hydropower Project
site (see Section 7.9)~ the economic analysis results indicate the following
benefits (differential of present worth):

8 - 4



.....

--
Load Intert i e Cost Reference Benefits ($ x 1000)

Forecast (Percent) Table (PW 1979)

Probable 100 8-4 29,633

Probable 125 8-4x 18,112

Sensitivity of the results to variations in escalation and discount

rates are indicated in Tables 8-3, 8-3x, 8-3-LL, 8-4 and 8-4x. Computer

printouts indicating details are included in Appendix E.

c. Benefits Due to Generation Reserve Sharing and Firm Power

Transfer (Case IC)

Two cases were investigated to determine 345 kV intertie benefits

due to both: generation reserve sharing only (first line) and genera

tion reserve sharing combined with firm power transfer (second line).

These study cases consider one 345 kV single circuit line between
Anchorage and Fairbanks. The economic study results indicate the

following intertie benefits (differential of present worth):

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

"'""
Probable 100 8-2 -3,556

Probable 100 8-7 426

The above results indicate that the 345 kV intertie is not economically

feasible based on the conditions specified in this study. Additional

studies, including interconnected system production costing, may prove
the 345 kV intertie feasible.

p".
I

Sensitivity of the results to variations in
rates are indicated in Tables 8-2 and 8-7.
details are included in Appendix E.
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Transfer (Case IC)

Two cases were investigated to determine 345 kV intertie benefits

due to both: generation reserve sharing only (first line) and genera

tion reserve sharing combined with firm power transfer (second line).

These study cases consider one 345 kV single circuit line between
Anchorage and Fairbanks. The economic study results indicate the

following intertie benefits (differential of present worth):

Load Intertie Cost Reference Benefits ($ x 1000)
Forecast (Percent) Table (PW 1979)

"'""
Probable 100 8-2 -3,556

Probable 100 8-7 426

The above results indicate that the 345 kV intertie is not economically

feasible based on the conditions specified in this study. Additional

studies, including interconnected system production costing, may prove
the 345 kV intertie feasible.

p".
I

Sensitivity of the results to variations in
rates are indicated in Tables 8-2 and 8-7.
details are included in Appendix E.
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D. 230-kV Intertie with Intermediate Substations (Case 10)

Four cases were investigated to determine additional benefits due to
supply of power to the MEA System at Palmer substation, and construc
tion power to the Upper Susitna Hydropower Project. These cases include
a 230-kV single circuit line between Anchorage and Fairbanks (Ester),
with intermediate substations at Palmer and Healy. The economic anal
ysis results indicate the following intertie benefits:

-
Load Intertie Cost Reference Benefits ($ x 1000)

Forecast (Percent) Table (PW 1979)

~

Probable 100 8-5 17,814

Probable 125 8-5x 9,125
~

If the above intertie benefits are combined with the additional benefits
due to supply of construction power to the Upper Susitna Hydropower
Project sites (see Section 7.9), the economic analysis results indicated
the following benefits (differential of present worth):

-
-

Load
Forecast

Probable
Probable

Intert i e Cost
(Percent)

100
125

Reference
Table

8-6

8-6x

Benefits ($ x 1000)
(PW 1979)

20,344
11 ,656

-
-

Sensitivity of the results to variations in escalation and discount
rates are indicated in Tables 8-5, 8-5x, 8-6 and 8-6x. Computer
printouts indicating details are included in Appendix E.
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E. Intertie with Upper Susitna Hydropower Project

Only system reliability (MAREL) analyses and facility cost estimates

were developed for this alternative system expansion plan (Case II,

Chapter 6). The economic feasibil ity analysis was not performed for

this alternative because:

• The methodology of this economic analysis is more appropriate
for thermal generation systems. It is not applicable to a

large mixed hydro/thermal generation systems. A multi-
area production cost study, involving extensive analyses

of optimum hydro operations in conjunction with thermal
plants, would be required to obtain accurate results.

• A draft copy of the Upper Susitna project report prepared

by the Alaska Power Administration (Ref. 2) was received
by the Consultants in the course of this study. It includes

revisions to unit ratings for the Upper Susitna Project
used in the MAREL analyses (as described in Chapter 6). The

new total installed capacity is 1573 MW, versus the 1392 MW

installed capacity used in development of the expansion

plans analyzed in this report.

A study should be performed to accommodate the above revisions to
the Susitna power ratings and change to the production economics
due to major hydro substitution for thermal energy. The study should
examine in detail the economic feasibility of Susitna hydropower, due
to the displacement of large increments of thermal power.

For reference, Figure 6-5 in Chapter 6 indicates the initial expansion
plan developed for this study. This figure also indicates the thermal

generating unit displ acement by Upper Susitna Hydropower units.
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MAREL study results indicate the following intertie requirements for
maintaining the study criteria of equal reliability system expansion
with introduction of Upper Susitna power:

Period

1992

1993

1994-1997

8.4 REFERENCES

Requirement

One 345-kV SIC line to Anchorage
One 230-kV SIC line to Fairbanks

One 345-kV SIC line to Anchorage
Two 230-kV SIC lines to Fairbanks

Two 345-kV SIC lines to Anchorage
Two 230-kV SIC lines to Fairbanks

1. Business Week, Economics, Pages 96-97, February 19,1979.

2. Alaska Power Administration, Upper Susitna River Project
Market Analyses Report. March 1979.
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CASE IA, 230 kV GENERATION RESERVE SHARING ONLY
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Note:

In early years of the expansion plan capital requirements are higher for the independent
system plan, but in the later years capital requirements are higher for the interconnected
system plan. As· the discount rate increases, the sum of present worth decreases more for
the interconnected system plan than for the independent system plan, therefore, the
differential of the sums of the discounted values increases with the increase in the dis
count rate.

Due to larger capital requirements in the later years of the expansion plan, the increase
in the escalation rate causes a greater increase in capital costs for the interconnected
system. As a consequence, .the differential of the discounted values (benefits) decrease.

Refer to-APPENDIX E for capital disbursement tables and tables of discounted values.
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- 5 /1, (I I '1
-31,60':>
-29dOl
-27,I)QQ
-c'~,llq6

-2?-,9/11
-2l,Obtl
~19,C)0:,

-1 1, -j H0

-1'J,11l6
-14,2('3
-12,103
-11,2':>3

-'>1,r!e:,2
-'-,3,"<"3
-'.11),000
-1.1 1, 111'8
- (J IJ , .., 1 1
-1.11,1>63
-31l.Q")d
-5n, .535
-55,HIJI
- j I, lJ'jlj

-2'1,11:\1
-27,003
-.:'Il,lIc?
-22, '/ S4
~21,05<.1

-\9,219
-17,IJf.lb

Note:

In early years of the expansion plan capital requirements are higher for the independent
system plan, but in the later years capital requirements are higher for the interconnected
system plan. As' the discount rate increases, the sum of present worth decreases more for
the interconnected system plan than for the independent system plan, therefore, the
differential of the sums of the discounted values increases with the increase in the dis
count rate.

Due to larger capital requirements in the later years of the expansion plan, the increase
in the escalation rate causes a greater increase in capital costs for the interconnected
system. As a consequence, 'the differential of the discounted values (benefits) decrease.

Refer to-APPENDIX E for capital disbursement tables and tables of discounted values.
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"LASKA PU\,~f,/ AII1I<OI./11 Y
A~CllORJ\Gt - F:. IR13Af,KS IN1 Ffl r IE

EC(1~, I) ~11 C FEASId ILI r Y 5 lLJ il Y

CASE lA, GENERATION RESERVE SHARING ONLY
TRANSMISSION LINE COSTS INCREASED BY 25%.

PROBABLE LOAD FORECAST CASE

L)IFFERENTIAL DlSCi.JU~dEO VAllIE:. OF BASE YEAR (1979) COSTS
INDEPE~DENT SYSTtH COSTS MINUS INTERCO~NfCTED SYST~M COSTS

ON $1000)

TABlE. 8-1X

--------------------------------------ESCAlA1IU~RATES-----------------------------------------
[} r sc (ll)" r t)% 111; ':>i. b% 7% k% 9'Y,. Illt 1 1% 12r.

kAlE ----- ----- ----- ----- ---- - ----- -- --- _....... -- ... --- - -_.... --
H.IlO -1, III 0 -11,771; -1<.,,921 -('O,t\97 -21-" /:lOti -.'>3.14/\ -112,<'19 -SI,642 -62.~oO -75,I:H\9
1'.2S - I , Ii!j l> -!ll,t'QI -1<J,,:\')(l -IY,':>9tl -2,:>,2"13 -31,9/~t> - 3',1, H2 1j -49,0"1< -S9,B'>1 -72, n3
1'.':>0 -70 i, -10,048 -15,H2!.! -113,36U -25,7bli -~(),17" -H,12":> -IH,,':J7? -":>6,910 -bH,92/.1
C. 15 - Sf<.) -'I, (>/J7 -12,0<.)7 -17,178 -22,35u -2t1,llf,il -5'),718 -"ll,20(' - 5 iI, 122 -115,656
q. ,)0 -in - I:' , I~ [. <; -It,'117 -lb,(lC,?, -20,007 -2,),l1hEl -35,7911 _Ij 1,9.5 7 -5/,4')1 -h2,':>211
'I • 2., ;,\1 -7,7(11 -II, i).5l - 1 ',,979 -19,705 -2'i, _S23 -31,91:>2 -39,71>':> -/.II-1,l:'tI.'.l -S9,"29
.,.",0 '1(> t- -7,07l.l -!O,190 -1.5,9'>7 -I H, '~7 .5 -2),11 11cl -30,207 -57,oRR -l.l6,4l.l0 -':>6,056
<). IS 714 -t-,1l22 -9,3'\'1 -12,'J(\2 -\7,247 -2"2,440 -;>(;,')29 -35,"lO(J -l.l4,I02 -".5,903

1 () • Ui) l)4'-; -t;, 1'0.5 -M,027 -1i:.,i),>1l -10,170 -21,09C; -26,'126 -}3,7QH _I! 1 ,857 -51,26"
\0 • .-''::> 1 , \ () I - ,::>,2\ (, -7,'1\)3 -II, 171 -1'>,107 -I q, MI i.l -2':>,395 -31,'179 -:''1,10tJ -I<R,75tl
10. '10 1 , ) hI -I, , 0 <; 'I -1,215 -II),BO -l",ll(ll; -III,SKI) -2~,9;P, -~(),23iJ - 57, (,,:> 1 -IJ(), .31 Ii

00 11.' • 7S I, ')/JI;\ -ii, I ~2 -b, ',t,2 -'1,':.129 -13,116 - 1 7 , Il I '.i -i2, ':>2,", -?(',,~17" -35,0"2 -1J3,999
I I • ',I .1 I , 7? I --',,0.32 -S,941 -1\, ]/-oPt -12, \9U· -I",2oPt -,'I,I<./t -,'0,'1/\3 -3 S, lqlj -41,71'1

..... I 1 ." ') 1• i\ Ii I -3,1~'f - ':J, ~r;"3 -B,OLl4 -II,JOH -1'>,23.) -19,91l.l -2':>,461 -31,"1'15 -59, o'.i~

0 I 1. 'oIl 2, ll30 -2,712 -u,79q -1,3')<; -1i,l,!Jbll -14,217 -11\,0'1':> -c'!,Ollb -30,2b9 -.5],bl~

1 I • .,~ 2, lob -2,259 -4,21>5 -0,701 -9,bbtl -13,248 -17,530 -2l.e,!b -211,hlll -3S,bb')
II. () 0 l,291 -1,(\89 -:>,763 -0,079 -lI,'"'I'J7 -12,325 -\6,418 -21,287 -27,039 -.)5,791:\

Note:

This case is similar to the case presented in Table 8-1, except for the increase in
intertie costs by 25 percent which caused an increase in capital requirements for the
iRter~8nnected·systemexpansion plan. For case analysis refer to note in Table 8-1.
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'3 AUGUST 7'1 i\LAS"A PU\,~f,/ AII1I<OI./11Y TABLE. 8-IX
A'-j(llORAGI: - FA IRllAr'~KS IN1 FR r IE

C:C[)~,I)~I!C FEASldlLllY SlLJI1Y

CASE IA) GENERATION RESERVE SHARING ONLY
TRANSMISSION LINE COSTS INCREASED BY 25%_

PROBABLE LOAD FORECAST CASE

DIFF ERE N Tl AL Dis CulHd E0 VAL 11 E: 0 F BAS I:: YE AR (1 979) COS TS
INDEPE~DI::Nl SYSTtM COSTS MINUS IriTERCO~NECTED SYSTEM COSTS

(11\1 $10(0)

--------------------------------------ES(ALA!lU~RATES-----------------------------------------
DISCPI)NT t) % 1l'Y. r,;.: 6% 7% 1\% q'Y. lOt 117. 12Y.

kAle. ----- _... _- - ----- ----- ----- --- -- ----- -_ .... -- ---- - -_ .... --
H.Ili) - I , '11 0 -1',}7B -1<.,,921 -20,lJ97 -26,1:\0"1 -.'>3,1'-11:\ -/12,019 -SI,04~ -b2,~oO -75,IH19
1',2S -1,(i!J() -Ill, t' q I -1<.1,':\')0 -1'!,:'9':1 -2",t!C,3 -31,CIi~0 -39,1:\2 1) -4'~,Osq -':>9,13?1 -72,533
1',:'0 -711 i. -!O,(){18 -15,M2!! -18,560 -2j,71)11 -H), 17':1 -",1,72":> -40,':,77 -~6,910 -bl1,921.1
C:. IS - Sf<,) -'1,2 u7 -12,(1<.17 -17,178 -22,3';u -28,4B{\ -3';,718 -llll,ZOo - 5 '1, 122 -/,5,658
9.0l! -i\J - r , IJ [. <; -It,'l17 -lb,(lc;? -i'O,go7 -;:,,,,H/>8 - 35, 791l _Ij I ,9.3 7 -51,451 -h2,':,?t\
'1,2':> ,)01 -7,7\11 -1 I, iJ.52 - I I~, 979 -19,705 -2'i,523 -31,902 -39,7(l1:, -I.IH,~4~ -')9,S2'J
'>l,';rJ 'll> t- -7,l!71J -lu,190 -1.5,957 - I tl, ,j 7 .5 -2S,lilld -30,207 -57,oMl -~b,4qo -So,656
<). 1e:, 7 I 4 -1->,1122 -9,5'\4 -12,'lt\2 -17,247 - 2'2,41.1 0 -?A,,)29 -35,"100 -41.i,I02 -'>3,903

1 I) • 0 i) l) i.J 'i -'i, I,ll 5 -rl,b27 - 1 2. , ;l') II -10,170 -21,04'; -20,926 -3),7<iH -in, A'j 7 -'51,26'>
10 • .-'':> 1 , \ () I -:. , 21 (, - 7, ,/\).3 - II, 171 -1'),107 -1'1,1110 -2",39.5 -5:,979 -39,lOlJ -iH1, 7.58
1 (i , ',0 1 , )!l 1 -1.,0'::><1 -7,215 -11),350 -14,lJ8b -11'1,'>1:\", -2S,<f2/i - S\), 23iJ -57, (,':>1 -4i>,'-SlH

00 1 I} D 7~ 1,';IJI;\ -d, I S2 -b,1.;>t'l2 -9,':>29 -13,116 - 1 7 , II 1 ') -i2,'J2,~ -?~,r,71l -55,01'12 -45,999
\ I , .J ,J 1,7('1 -',\,oS2 -:i, 9 i l I -1l,7"P, -12,190 ' -111 ,201'1 -'>l,19l -"0,91:\) -5\,1 ( 1) -41,779

...... I 1 ,2S 1 , Ari I -3,1)9 -':I, ~o,3 ~B,Ot.l4 -11,3011 -1'),23.5 -19,</14 -2S,461 -51,'19') -,S'I,6'.i2
0 1 1, ':>\) 2, II 50 -2,712 -il,79£1 -I,)"", - I L), !.J 6() -14,217 -11',0'1':> -2 Ij, 006 -30,'>69 -57,01':>

1 1 • 7':> 2, lob -2,2H</ -4,db5 -0,701 -9,o6tl -13,248 -17,530 ~22,tl\t> -28,hltl -3':>,06')
Il,nO c.,t?91 -1,111.\'1 -:,,763 -0,079 -tl,9a7 -12,32') -16,418 ~21,t?fI7 -27,039 -H,791:l

Note:

This case is similar to the case presented in Table 8-1, except for the increase in
intertie costs by 25 percent which caused an increase in capital requirements for the
interconnected-system expansion plan. For case analysis refer to note in Table 8-1.
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'3 AUGUST 7'1 i\LAS"A PU\,~f,/ AII1I<OI./11Y TABLE. 8-IX
A'-j(llORAGI: - FA IRllAr'~KS IN1 FR r IE

C:C[)~,I)~I!C FEASldlLllY SlLJI1Y

CASE IA) GENERATION RESERVE SHARING ONLY
TRANSMISSION LINE COSTS INCREASED BY 25%_

PROBABLE LOAD FORECAST CASE

DIFF ERE N Tl AL Dis CulHd E0 VAL 11 E: 0 F BAS I:: YE AR (1 979) COS TS
INDEPE~DI::Nl SYSTtM COSTS MINUS IriTERCO~NECTED SYSTEM COSTS

(11\1 $10(0)

--------------------------------------ES(ALA!lU~RATES-----------------------------------------
DISCPI)NT t) % 1l'Y. r,;.: 6% 7% 1\% q'Y. lOt 117. 12Y.

kAle. ----- _... _- - ----- ----- ----- --- -- ----- -_ .... -- ---- - -_ .... --
H.Ili) - I , '11 0 -1',}7B -1<.,,921 -20,lJ97 -26,1:\0"1 -.'>3,1'-11:\ -/12,019 -SI,04~ -b2,~oO -75,IH19
1',2S -1,(i!J() -Ill, t' q I -1<.1,':\')0 -1'!,:'9':1 -2",t!C,3 -31,CIi~0 -39,1:\2 1) -4'~,Osq -':>9,13?1 -72,533
1',:'0 -711 i. -!O,(){18 -15,M2!! -18,560 -2j,71)11 -H), 17':1 -",1,72":> -40,':,77 -~6,910 -bl1,921.1
C:. IS - Sf<,) -'1,2 u7 -12,(1<.17 -17,178 -22,3';u -28,4B{\ -3';,718 -llll,ZOo - 5 '1, 122 -/,5,658
9.0l! -i\J - r , IJ [. <; -It,'l17 -lb,(lc;? -i'O,go7 -;:,,,,H/>8 - 35, 791l _Ij I ,9.3 7 -51,451 -h2,':,?t\
'1,2':> ,)01 -7,7\11 -1 I, iJ.52 - I I~, 979 -19,705 -2'i,523 -31,902 -39,7(l1:, -I.IH,~4~ -')9,S2'J
'>l,';rJ 'll> t- -7,l!71J -lu,190 -1.5,957 - I tl, ,j 7 .5 -2S,lilld -30,207 -57,oMl -~b,4qo -So,656
<). 1e:, 7 I 4 -1->,1122 -9,5'\4 -12,'lt\2 -17,247 - 2'2,41.1 0 -?A,,)29 -35,"100 -41.i,I02 -'>3,903

1 I) • 0 i) l) i.J 'i -'i, I,ll 5 -rl,b27 - 1 2. , ;l') II -10,170 -21,04'; -20,926 -3),7<iH -in, A'j 7 -'51,26'>
10 • .-'':> 1 , \ () I -:. , 21 (, - 7, ,/\).3 - II, 171 -1'),107 -1'1,1110 -2",39.5 -5:,979 -39,lOlJ -iH1, 7.58
1 (i , ',0 1 , )!l 1 -1.,0'::><1 -7,215 -11),350 -14,lJ8b -11'1,'>1:\", -2S,<f2/i - S\), 23iJ -57, (,':>1 -4i>,'-SlH

00 1 I} D 7~ 1,';IJI;\ -d, I S2 -b,1.;>t'l2 -9,':>29 -13,116 - 1 7 , II 1 ') -i2,'J2,~ -?~,r,71l -55,01'12 -45,999
\ I , .J ,J 1,7('1 -',\,oS2 -:i, 9 i l I -1l,7"P, -12,190 ' -111 ,201'1 -'>l,19l -"0,91:\) -5\,1 ( 1) -41,779

...... I 1 ,2S 1 , Ari I -3,1)9 -':I, ~o,3 ~B,Ot.l4 -11,3011 -1'),23.5 -19,</14 -2S,461 -51,'19') -,S'I,6'.i2
0 1 1, ':>\) 2, II 50 -2,712 -il,79£1 -I,)"", - I L), !.J 6() -14,217 -11',0'1':> -2 Ij, 006 -30,'>69 -57,01':>

1 1 • 7':> 2, lob -2,2H</ -4,db5 -0,701 -9,o6tl -13,248 -17,530 ~22,tl\t> -28,hltl -3':>,06')
Il,nO c.,t?91 -1,111.\'1 -:,,763 -0,079 -tl,9a7 -12,32') -16,418 ~21,t?fI7 -27,039 -H,791:l

Note:

This case is similar to the case presented in Table 8-1, except for the increase in
intertie costs by 25 percent which caused an increase in capital requirements for the
interconnected-system expansion plan. For case analysis refer to note in Table 8-1.
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28 AUGUST 79 ALASKA PUWER AUTHORITY
ANCHORAG~ - FAIRBANKS INTF.RTIf

ECONOMIC FEASIBILITY STUDY

CASE lA, 230 kV, GENERATION RESERVE SHARING ONLY
LOW LOAD FORECAST CASE

TABLE 8-1-LL

DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR 0(79) COSTS
INDEPENDENT SYSTEM COSTS MINUS INTERCONNECTED SYSTEM COSTS

(IN SIOOO)

.·------------···---------------------.ESCALATION HAT£S------·~--------~---------------.------_.
DISCOUNT O~ 4X 5X 6X 7'Y. ex <)x lOX 11% 12%

RATE ----- .. ---- ===== ----- ----- ----- ===== ===== ----- -----
6.00 1l,292 0,955 7,203 7,166 0,7b'5 <,,904 4,475 2,351 -b19 -4,b05
8.25 4,095 0,8bO 7, 167 7,20b b,903 b, 167 4,8<)5 2,964 232 -3,lIb6
8.50 3,897 6,754 7,1111 7,225 7,014 0,39b '>,272 3,523 1,01b -'?,1109
8.75 3,b98 6,-038 7,048 7,22S 7, 100 0,593 5,007 4,031 1,730 -1,430
9.00 3,499 b,~13 b,':I08 7,,207 7,1 b5 b,759 5,904 4,491 2,397 -524
9.25 3,300 b,379 o,IHb 7,1 72 7,iOl b,697 b, loS 4,900 3,001 312
9.50 3.1 0 I 0,237 b, 77 3 7, 12l 7,?24 7,008 b,3<12 5,278 3,552 1,083
9.7<; ?,902 b,OR8 b,ooO 7,058 7,22S 7,095 6,588 5,010 4,053 1, ]q 1

10.00 ?,704 5,933 0,537 6,981 7,209 7,159 0,753 5,904 4,507 2,442
10.25 2,507 5,772 0,40b 0,892 7,177 7,201 0,891 b,l 63 1l,917 3,037
10.50 2, 511 S,oOb 0,2b7 b,791 7,129 7,223 7,003 0,388 5,2811 3,580
10.7<' 2, I Ib 5,435 0,1<'1 h,MII 7,008 7,2<'b 7,090 0,58.3 5,613 4,074

0:> 11.00 1,923 5,2bl 5,9b9 6,561 b,99.\ 7,212 7,155 6,748 5,9011 4,522
I I .2<' 1,731 5,085 5,81 I 6,433 b,907 7, 182 7, 19/\ 0,885 0, 101 4,<)27
11.50 1,541 1l,902 5,oIJ7 0,l90 0,809 .7, 150 7,l22 0,997 0,385 5,290

f-' 1 I • 75 1,353 4,718 5,479 b, 155 0, 701 7,077 7,227 7,085 0,578 5,b15
f-' 12.00 1,10b Ij, (] 32 5,308 b,004 0,584 7,005 7.,214 7,\ 51 0,742 5,90Q

Note:

In the early years of the expansion plan capital requirements are somewhat lower for the
independent system expansion plan (less new generating capacity is required). In the later
years capital requirements are lower for the interconnected system plan. As the discount
rate increases, the sum of the present worth decreases more for the independent system
plan, therefore, the differential of the sums of the discounted values decrease with the
increase in the discount rate.

The above analysis is applicable at the lower escalation rates. Due to marginal differences
between capital requirements for both independent and interconnected expansion plans, at
higher escalation rates the situation reverses, the differential discounted values (benefits)
increase with the increase in the discount rate and decrease with the increase in the
escalation rate.

Refer to APPENDIX E for capital disbursement tables and tables of discounted values.
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28 AUGUST 79 ALASKA PUWER AUTHORITY

ANCHORAG~ - FAIRBANKS INTERTIE
ECONOMIC FEASIBILITY STUDY

TABLE 8-1-LL

CASE lA, 230 kV, GENERATION RESERVE SHARING ONLY
LOW LOAD FORECAST CASE

DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR (1979) COSTS
INDEPENDENT SYSTEM COSTS MINUS INTERCO~NECTEO SYSTEM COSTS

(IN SIOOO)

.···-------·--·-----··----------------ESCALATION RATES-------~----·---~---------------·_-----_.DISCOUNT O~ II); 5% 6X 7% BX 9% lOX IU 12%
RATE ----- ;:::: ===== ----- ==:=: ----- ----- ==:== ----- -----

8.00 1I,292 6,955 7,203 7,lb& 6,7b'5 C,,9011 4,1175 2,351 -b19 -1I,b05
8.25 11,095 6,8bO 7, I b 7 7,20b b,<l03 b, 167 11,895 2,9611 232 -3,l.Ib&
8.50 3,897 6,751.1 7,111.1 7,225 7,014 6,39b 5,272 3,523 1,01b -2,1.109
8.75 3,b98 6,'038 7,0118 7,225 7, 100 0,593 5,607 11,031 1,736 -1,1130
9.00 3,1199 b, ~13 6,l:J08 7,,207 7,1 b 5 6,759 5,9011 11,1191 2,397 -5211
9.25 3,300 b,37Q o,IHb 7, 172 7,c!O> b,697 b, 105 4,900 3,001 312
9.50 3, 101 b,237 b, 77 3 7, 122 7,i?24 7,008 6,3<12 5,278 3,552 1,083
9.7S 2,902 b,OH8 b,ooO 7,058 7,225 7,095 0,588 5,b10 4,053 1,791

10.00 2,704 5,933 0,537 6,'181 7,209 7, 159 0,753 5,904 4,507 2,442
10.25 2,507 5,772 0,400 b,892 7,t 77 7,201 0,891 b,t 03 1I,917 3,037
10.50 2, 511 5,00b b,267 b,791 7, 129 7,223 7,003 0,3f\8 5,281.1 3,580
10.7<' 2, 1 I b 5,1135 0, l?l b,081 7,008 7,20'6 7,090 0,583 S,613 4,074

0:> 11.00 1,923 5,261 5,909 0,561 b,995 7,212 7,1';5 b,748 5,901l 4,522
I 1.2<' 1,731 5,085 5,811 b,433 6,907 7, 182 7, 198 b,885 0, I b 1 4,927
11.';0 1,541 <1,902 5,b!J7 0,290 6,80'1 .7, Uo 7,222 0,997 0,385 5,290

f-' 1 I • 75 1,353 '1,718 5,1179 6, 153 0, 701 7,077 7,227 7,085 b,578 5,b15
f-' 12.00 1,1bb 4, ',32 5,308 b,004 0,584 7,005 7.,214 7, 151 0,742 5,90/J

Note:

In the early years of the expansion plan capital requirements are somewhat lower for the
independent system expansion plan (less new generating capacity is required). In the later
years capital requirements are lower for the interconnected system plan. As the discount
rate increases, the sum of the present worth decreases more for the independent system
plan, therefore, the differential of the sums of the discounted values decrease with the
increase in the discount rate.

The above analysis is applicable at the lower escalation rates. Due to marginal differences
between capital requirements for both independent and interconnected expansion plans, at
higher escalation rates the situation reverses, the differential discounted values (benefits)
increase with the increase in the discount rate and decrease with the increase in the
escalation rate.

Refer to APPENDIX E for capital disbursement tables and tables of discounted values.
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28 AUGUST 79 ALASKA PUWER AUTHORITY

ANCHORAG~ - FAIRBANKS INTERTIE
ECONOMIC FEASIBILITY STUDY

TABLE 8-1-LL

CASE lA, 230 kV, GENERATION RESERVE SHARING ONLY
LOW LOAD FORECAST CASE

DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR (1979) COSTS
INDEPENDENT SYSTEM COSTS MINUS INTERCO~NECTEO SYSTEM COSTS

(IN SIOOO)

.···-------·--·-----··----------------ESCALATION RATES-------~----·---~---------------·_-----_.DISCOUNT O~ II); 5% 6X 7% BX 9% lOX IU 12%
RATE ----- ;:::: ===== ----- ==:=: ----- ----- ==:== ----- -----

8.00 1I,292 6,955 7,203 7,lb& 6,7b'5 C,,9011 4,1175 2,351 -b19 -1I,b05
8.25 11,095 6,8bO 7, I b 7 7,20b b,<l03 b, 167 11,895 2,9611 232 -3,l.Ib&
8.50 3,897 6,751.1 7,111.1 7,225 7,014 6,39b 5,272 3,523 1,01b -2,1.109
8.75 3,b98 6,'038 7,0118 7,225 7, 100 0,593 5,607 11,031 1,736 -1,1130
9.00 3,1199 b, ~13 6,l:J08 7,,207 7,1 b 5 6,759 5,9011 11,1191 2,397 -5211
9.25 3,300 b,37Q o,IHb 7, 172 7,c!O> b,697 b, 105 4,900 3,001 312
9.50 3, 101 b,237 b, 77 3 7, 122 7,i?24 7,008 6,3<12 5,278 3,552 1,083
9.7S 2,902 b,OH8 b,ooO 7,058 7,225 7,095 0,588 5,b10 4,053 1,791

10.00 2,704 5,933 0,537 6,'181 7,209 7, 159 0,753 5,904 4,507 2,442
10.25 2,507 5,772 0,400 b,892 7,t 77 7,201 0,891 b,t 03 1I,917 3,037
10.50 2, 511 5,00b b,267 b,791 7, 129 7,223 7,003 0,3f\8 5,281.1 3,580
10.7<' 2, 1 I b 5,1135 0, l?l b,081 7,008 7,20'6 7,090 0,583 S,613 4,074

0:> 11.00 1,923 5,261 5,909 0,561 b,995 7,212 7,1';5 b,748 5,901l 4,522
I 1.2<' 1,731 5,085 5,811 b,433 6,907 7, 182 7, 198 b,885 0, I b 1 4,927
11.';0 1,541 <1,902 5,b!J7 0,290 6,80'1 .7, Uo 7,222 0,997 0,385 5,290

f-' 1 I • 75 1,353 '1,718 5,1179 6, 153 0, 701 7,077 7,227 7,085 b,578 5,b15
f-' 12.00 1,1bb 4, ',32 5,308 b,004 0,584 7,005 7.,214 7, 151 0,742 5,90/J

Note:

In the early years of the expansion plan capital requirements are somewhat lower for the
independent system expansion plan (less new generating capacity is required). In the later
years capital requirements are lower for the interconnected system plan. As the discount
rate increases, the sum of the present worth decreases more for the independent system
plan, therefore, the differential of the sums of the discounted values decrease with the
increase in the discount rate.

The above analysis is applicable at the lower escalation rates. Due to marginal differences
between capital requirements for both independent and interconnected expansion plans, at
higher escalation rates the situation reverses, the differential discounted values (benefits)
increase with the increase in the discount rate and decrease with the increase in the
escalation rate.

Refer to APPENDIX E for capital disbursement tables and tables of discounted values.
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CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

TPJillSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

I) 1FFER r: NT1Al I) I SC0 UfJf ED V" L11 E. llF R to. 5 E. YE to. R (1 97'1) COS TS
INDEPENDENT SVSTt.M COSIS MINUS INTERCUNNECTED SYSTEM COSTS

(IN $lllOO)

UtiLE 8-5)(
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CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

TP~SMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

VIFF£RENTIAl iJISCOU~HE[) VAlliE. (IF RASE YEAR (1979) COS1S
INDEPENDENT SYSTE.M COSIS MINUS I>.JTERCONNECTED SYSTEM COSTS
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CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

TP~SMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE
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28 AUGUST 79 ALASKA POwER AUTHORITY
ANCHO~AGE - FAIRBANKS INTERTIE

ECONOMIC FEASJ~IlITY STUDY

CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

LOW LOAD FORECAST CASE
DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR (1979) COSTS

INDEPENDENT SYSTEM COSTS MINuS INTERCONNECTED SYSTEM COSTS
(IN S1000)

TABLE 8-3-Ll

········.-·-·_~··.-.-·-.--_···._····-·ESCALATIONRATES· ••• • ••··.--.·.·.···•••••••·.··.----.···.
DISCOUNT 0' 4% 5' bl a 8% n lOX tn 12l

RATE ===== ===== 2::;: ::::: :z::: ===== ::::;: ===== :==:= 1:::::
8,00 -729 4,879 0,790 8,952 11,395 14,152 17,258 20,755 211,b89 29,111
8.25 -99b 1l,430 b,279 8,373 10, B9 13,1l08 10,41b 19,802 23,bl1 27,892
8.50 -1,2511 3,995 5,786 1,813 10,1 04 12, M8 15,601 18,881 22,5b9 26,7l/ol
8.15 -1,503 3,575 5,309 7,271 9,490 11,9<n 14,1:\14 17,990 21,562 25,576
9.00 -1,743 3,109 4,847 6,748 B,8c/o 11 ,321 111,053 17 rl29 20,589 24,47&
9,25 -1,97b 2,776 4,1.101 6,21.12 8,322 10,b71 D,318 16,297 19,6118 23,411
9,50 -2,200 2,396 3,969 5, 7';2 7,767 10,042 12,606 15,1193 18,738 22,385
9.75 -2,417 2,029 3,552 5,279 7,231 9,434 11,918 14,7111 17,859 21,391

10,00 -2,62b 1,674 3, 149 4,821 6, 7 II 8,846 11,253 13,9&2 17,008 20,431
10,25 -2,828 1, HI 2,759 4,378 b,l09 8,278 10,609 13,234 16,18& 19,~02

10.50 -3,023 qq9 2,381 3,949 5,121.1 7,727 9,987 12,530 15,390 18,603
10.75 -3,212 678 2,016 3,535 5,254 7,195 9,384 11,8119 14,621 17,734

00 11.00 -3,394 368 1,664 3,134 1l,7Q9 b,680 8,802 11,190 11,876 16,894
tl,25 -3,569 67 1,322 2,741 4,360 &,11:12 8,238 10,'.>53 13 rl5b 16,01:11

....... 11,50 -3,739 -223 q92 2,372 3,931.1 S,700' 7,693 9,930 12,460 15,294
U1 11,75 -3,902 ·503 6B 2,009 3, 52 ~ 5,234 7,165 9,339 11,785 14,533

12.00 -4,060 -775 3611 1,658 ~,124 4,783 b,054 8,162 11,133 13,797
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28 AUGUST 79 ALASKA POwER AUTHORITY
ANCHO~AGE - FAIR8ANKS INTERTIE

ECONOMIC FEASJ~ILITY STUDY

CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

LOW LOAD FORECAST CASE
DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR (1979) COSTS

INDEPENDENT SYSTEM COSTS MINuS INTERCONNECTED SYSTEM COSTS
(IN S1000)

)

TABLE a-3-Ll

·········-·-·_~·-·-·-·-·-·_······_··-·ESCALATIONRATES··.···.···--.·.·.·······.······.----.····
DISCOUNT 0% 4% 5% bl 7% 8% 9l lOX lU 12l

RATE ===== ===== 2:::: ::::: :Z::: ===== ::::;: ----- ===:: 1:::::
8.00 -729 4,879 0,790 8,952 11,395 14, 1'52 17,2'58 20,755 211,b89 29,111
8.25 -q9b 11,430 b,279 8,373 10, nq 13,1108 16,L1l6 19,802 23,611 27,892
8.50 -1,2511 3,995 5,786 7,813 10,10(1 12,688 15,601 18,881 22,569 26,7 III
8.75 -1,503 3,575 5,309 7,271 9,490 11, 'len 14,IH4 17,990 21,562 25,576
9.00 -1,743 3,169 4,847 6,748 B,B'lb 11 ,321 14,053 17,t 29 20,589 24,476
9.2':1 -1,q76 2,776 4,(101 6,242 8,322 10,b71 Dd18 16,297 19,6118 23,413
9.50 -2,200 2,3q6 3,969 5,7':>2 7,767 10,042 12,606 15,1I93 18,738 22,385
9.75 -2,417 2,029 3,552 5,n9 7,2H 9,1134 11,918 14,7 III 17,859 21, HI

10.00 -2,62b l,b74 3, 149 1I,821 6, 711 8,Bllb 11,253 13,962 17,008 20,431
10.25 -2,828 1,331 2,75q 4,518 o,('Oq 8,278 10,609 13,234 10,18& 19,502
10.50 ~3,023 999 2,361 3,949 5,72/J 7,727 9,987 12,530 15,390 IB,&03
10.75 -3,212 678 2,016 3,535 5,254 7,195 9,384 11,B1I9 111,621 17,734

00 11.00 -3,3q4 36B 1,664 3,134 4,7'19 b,b80 8,802 11,1'10 D,B7/:> 16,8911
11.25 -3,'569 67 1,322 2,7117 11,360 6,182 8,238 10,553 13,t 5& 16,081

....... 11.50 -3,739 -223 992 2,372 3, '13/J 5,700· 7,093 9,93b 12,4/:>0 15,2911
U1 11.75 -3,902 -503 673 2,009 3, 52 ~ 5,234 7,165 9,339 11,785 14,':>33

12.00 -4,ObO -775 3/:>4 1,658 3,124 4,783 b,6511 8,762 11,133 13,797

-i
:J;:>
OJ
r
rT'I

co
I

W
I
r
r-

28 AUGUST 79 ALASKA POwER AUTHORITY
ANCHO~AGE - FAIR8ANKS INTERTIE

ECONOMIC FEASJ~ILITY STUDY

CASE IB, 230 kV, GENERATION RESERVE SHARING
PLUS FIRM POWER TRANSFER

LOW LOAD FORECAST CASE
DIFFERENTIAL DISCOUNTED VALUE OF BASE YEAR (1979) COSTS

INDEPENDENT SYSTEM COSTS MINuS INTERCONNECTED SYSTEM COSTS
(IN S1000)

)
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8.25 -q9b 11,430 b,279 8,373 10, nq 13,1108 16,L1l6 19,802 23,611 27,892
8.50 -1,2511 3,995 5,786 7,813 10,10(1 12,688 15,601 18,881 22,569 26,7 III
8.75 -1,503 3,575 5,309 7,271 9,490 11, 'len 14,IH4 17,990 21,562 25,576
9.00 -1,743 3,169 4,847 6,748 B,B'lb 11 ,321 14,053 17,t 29 20,589 24,476
9.2':1 -1,q76 2,776 4,(101 6,242 8,322 10,b71 Dd18 16,297 19,6118 23,413
9.50 -2,200 2,3q6 3,969 5,7':>2 7,767 10,042 12,606 15,1I93 18,738 22,385
9.75 -2,417 2,029 3,552 5,n9 7,2H 9,1134 11,918 14,7 III 17,859 21, HI
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10.25 -2,828 1,331 2,75q 4,518 o,('Oq 8,278 10,609 13,234 10,18& 19,502
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00 11.00 -3,3q4 36B 1,664 3,134 4,7'19 b,b80 8,802 11,1'10 D,B7/:> 16,8911
11.25 -3,'569 67 1,322 2,7117 11,360 6,182 8,238 10,553 13,t 5& 16,081

....... 11.50 -3,739 -223 992 2,372 3, '13/J 5,700· 7,093 9,93b 12,4/:>0 15,2911
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AN[HU'l~G:: - ffllRkl\NK$ 11\llER1IL

lCD"J()·v,lC Ft,\SP!lUIY STUDY

CASE IB: ) 230 kV, GENElZATION RESERVE SHARING PLUS
FIRM POWER TRANSFER & SUSITNA PROJECT CONSTRUCTION POWER

PROBABLE LOAD FORECAST CASE

TAolE 0-4

i>IFF!:kENTIAl I) 1SCtllJNl ED VALIJE OF I:iAS~ YLAR (1979) COSTS
I I\JPP' E"lDE N1 SySTEM cosrs MINUS !"JTlHCO"JNECTED SYSTEM COSTS

(IN 51000)

------------------~---------~---------ESCALArIU~RATlS-----------------------------------------
I)I:;C(liJ~n 07. u7. ':>7. b% 1% F% '-1% 1'1% 11 :-: 12::

" .'.l f: _.... - -- --- -- -- --- _.... - _.... -- --- -_........ - - - - _-. .... --_.... ----- .... -- _..
t< • t) () 51, ;:'Ilb 52,212 31,731 .~O,II<H 2 ') , £' II 9 21,1';1 ('4,564 20,71:15 lb,.~o3 10,7<)1
1:'.25 ~ 1 , I) ., 1 5,',5':>U _~1,'10f\ 31, Ou I 29,079 2 1 , 7 IJ 2 ? ,;, 1 11.3 21,71:\3 17,'),);'> 12,330
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CASE IB: , 230 kV, GENElZATION RESERVE SHARING PLUS
FIRM POWER TRANSFER & SUSITNA PROJECT CONSTRUCTION POWER

PROBABLE LOAD FORECAST CASE

TABLE 0-4

j) I r F U< Er, TI AL DISCOUN1ED VALiJE OF fjASF YLAR (1979) COSTS
I I\J {\ F P E ,,~ DE. N 1 SY S TI:i'1 COSTS MINUS I "J Tl RCO'; NEcTE. D SYSTEM COSTS
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~ • COd) :) (J , 1-1 .... 'I 32, iJ 07 32,05i:\ 3 I , .5 I) ? 50,012 211,289 <'5,1\70 22,719 11:\, 730 13,71'.7
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'-I.~1) .:, i) , ()" f\ 5?, II ~11 .'I?, 'I;' I 32,(\1)(' "'1,50 t 30,O7? ('1"',jOI 2':>,'1<)4 2 <" 7 t\ 'J IH,I1':>2
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ANC~UR"GE -'FAlk~AN~S INl~Hll~

t C[) N0'.\ I C H ,\ S! H TLI T'r STlJ DY .

CASE IB, 230 kV, GENERATION RESERVE SHARING PLUS
FIRM POWER TRANSFER & SUSITNA CONSTRUCTION POWER

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DJFFtHENTJAL UlSCOUNffD VALUE UF eASE YEAR (1979) COSTS
INDtPENDtNl SYSTEM COSTS M!~US I~lERCUNNECTEU SYSTtM CUSlS

(IN 'bIOOO)

UtiLI:: 8-UX

----------------------------~---------ESCALATIIJNRAl~S-----------------------------------------
DiSCOUNl ,n 4% ~x I;) x 77- B% 97, 10% 11% 12:<

;, ... TF, ----- ----- ----- ===== ---- - ----- ----- ----- ----- ... ----
1<.00 1e, n'q 11-\,00<1 17,02 '1 1",5?3 15,442 10,H119 I,I;,()2 .3,350 -1,721 -7,835
H.r.'S 1>\, .. 2'; Il"1,?oo 17,574 1';,,'144 11~,O<;';, Il,';7/j 1l,42'~ 4,49" -31 <1 -b, 139
t.':Ju Ie, 7IJ 4 1Ii , 114 I 17,';40 16,352 14,579 12,2&0 9,291 I;"S76 1,00.., -II, '"::>27
e. 7.... Ih,t-"~ 1",'-44 11,1.\42 II>,t,l\~ 1'>,Ob'5 1i?,fl99 IO,IOA I> , ~, Q H 2,?bB -c,qqs
4.PO .. _. 11'., 'Jt}9 It',lCh IH,Oo.3 1 1, II I ';, I'; , ';, 1h 1.3,491;) 10,HI5 7,She .3,400 -1,':142
'1.?5 IM,4bl> IM,>l3H 1/\,<?t>0 17,513 I':! , 4 VI 111,0S.3 11,':!'1:; 8,471 4, 'Jf\1'- -I&~

'J ..... n ) eI, )C,5 11·, '15 1 III, II _~ ') IT,:."q 10,~19 I!J,':.72 le,17ll q, ,Si:'11 .,,0 .... 4 1,)45
'i • 15 11',1:'.37 1",tl07 11\,',f\~ 17,1:\29 10,07.$ 1':>,U';4 12,'/lI2 1(),] 54 &,t,t> I 2, 'Hle;

1 U• i) II )1'\,11<' 1q, {'hi> )1<,7('1) IH,OIlQ 16,441 lC".,Oc 13, 11'12 10,11'12 7,613 3,"':19
co IU.",:! 11, '/Ii II 19,10'/ 1/i,fl33 )1-\,246 11,29 11 I ~, ~ I I;) Ill, lJ '.1 q 11,00d e,':lIO 11,671
.f.. I (' • C; (I I I , 1\ 'I :; 10 , Ht:> 11",'-21 I /:I, Ij" I I 7, ':l') 1.1 I t) ,,~4B 14," .... 11 12,271 9, .~':I6 ':1,722

10 • 7·.J 17,71/0 19,14'/ 14,OUiJ Itl,'>7<1 II,nOIi 10,050 15,0.$b 12,tI'Io 10, 1':12 &,716....... I I • {I (l ) 1, <;1;, i.' I(~, 149 19,')o'j I ~, 7I) 7 In;Oltl 11l,'I12 1,>,400 13,1l/i1 10,901 7,6':15-....J
11.25 17,39'1 IQ,1\5 ) 9, lOR 1~,/l21 lA, n., 17,20H 11;,,691 II~,O?I'\ 11,00" H,';lll
I ) • ., 0 11,<'42 14, IlJ4 19,131-\ 11:1,'116 18,(1)0 17,':137 16,271 11.1 , ':137 1<',266 9,377
I I • 75 17,1l1<0 19,072 14,1'>3 1d, 9,}/J IR,':.53 17,7t11 16,621 1'),012 12,1'\1:\5 10,164
1".00 1&,1/1'> IQ,02<l 19,1')4 19,050 11),681 1/:1,001 1&,9a2 1,"::>,4"2 1.3,4&4 10,qO~
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ANC~UR"GE -'FA1~~AN~S IN1~HTl~

t C[) N0'.\ I C F t.\ S ! H1LI T'r S TlJ DY .

CASE IB, 230 kV, GENERATION RESERVE SHARING PLUS
FIRM POWER TRANSFER & SUSITNA CONSTRUCTION POWER

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DJFFtHENT}AL UlSCOUNffD VALUE UF eASE YEAR (1979) COSTS
INDtPENDtNl SYSTEM COSTS M!~US I~lERCUNNECTEU SYSTtM CUSTS

(IN 'bIOOO)

.J

TAfJLf:: 8-uX

----------------------------~---------ESCALATluNRA1~S-----------------------------------------
DiSCOUNT ,n 4% ~x oX 77- 8% <1': 10% 11% 12:<

;, ... TF. ----- ----- ----- --- ... - ---- - ----- ----- ----- ----- ... ----
1<.00 1e, n'q 11',00<1 17,02 '1 1",523 15,442 10,H119 I,':>()2 .3,350 -1,721 -7,835
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'J • <, n lei, F,S 11·, '15 1 III, II _~ ') 11,,>HI~ 1bd19 I!J,':.72 le,17ll 9, .Si:'11 '),0<'4 I,IUS
'i • 15 11',2.37 1",tl07 III, '';1\1> 17,1:>29 10,075 1':>,U':)4 12, '!LIZ 10,] 54 b,obl 2, 'S B')

1 U. i) (1 IFI,11<' 1q, {'hi> It1,7('l) IH,(lIlQ 16,491 1'),.,0<' 1 3, 11'12 10,tl'l2 7,013 3,"':19
co Iv."':> 1 1, '/Ii II 19,10'1 lli,K33 11-\,246 11,29 11 1:"Cllo Ill, (J 1-1 4 11,bUS 1:1,':>10 11,071

.1.. I (' • C; (I I I , ,\ 'I 7, 1 0 , HI:> 1H,'~21 I /:I, Ij" 1 17,~1)1.l 11),2'11:1 14,<'<'1j 12,271 9, .~':I6 ':1,'122

10 • 7·.J 17,71/0 19,14'/ 1'1,0011 11:1,"'7<1 II,nOIi It>,bSO 15,05b 12,t'<}o 10,1':12 b,716..... I 1 • {I (l I 1, <;':>2 I(~, 149 19, '.'0'1 I ~, 7 I) 7 In;Oltl 1",'}72 1,>,400 13,/lHI 10,901 7,6':1S
-....J

11.2'5 17,39'} IQ,1\5 19, lOR 1~,/l21 Ill, n., 17,2uH 1':>,691 11~,O?i\ 11,00" tI, 'i III
I I • ., [) 11,<'42 1'1,104 19, 13H 11:1,'110 18,41)0 17,':>37 10,271 14, ':137 12,26b 9,377

I I • 75 17,Il~O 19,072 14,1'>3 1d, 9,}/J 1R,.,53 17,7(\1 16,621 l'i,012 12,MI':) 10,164
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ANC~UR"GE -'FA1~~AN~S IN1~HTl~

t C[) N0'.\ I C F t.\ S ! H1LI T'r S TlJ DY .

CASE IB, 230 kV, GENERATION RESERVE SHARING PLUS
FIRM POWER TRANSFER & SUSITNA CONSTRUCTION POWER

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DJFFtHENT}AL UlSCOUNffD VALUE UF eASE YEAR (1979) COSTS
INDtPENDtNl SYSTEM COSTS M!~US I~lERCUNNECTEU SYSTtM CUSTS
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CASE ID, 230 kV, GENERATION RESERVE SHARING
WITH INTERMEDIATE SUBSTATIONS

PROBABLE LOAD FORECAST CASE

DIFFfRE~TjAL DISCOUNIFU VALUl OF HASE YFAR (1979) CUSTS
INDtf'E~DENT SYSTEM CUSTS MjNUS INltRCUNNECTtD SYSTEM COSTS

(IN 510001

TAelE. e-r;

___________________________ ~----------ESCAlATlnN RA1ES-----------------------------------------
DIS ( l~ '.J'" T \~ If.. WI. c,% 6% 7"1.. 1)1. 9% 10% II % Ie"!..

fiATt -- --- ----- ----- -- --- ----- ----- --_ ...... ----- ----- -- ---
!i. 0 I) 18, Lj(,U 1 , , '>50 1 t" ')92 IS,23<J I ~, 431 11,100 H,16A t.l, r),)2 157 -S,122

!i.2~ Ii" 'Hib 17,72', 11"I)',M 1S, bill 1 ~, 9;>'.1 11,73'5 8,967 5, Si) 1 1,3&3 -3,605

0.')0 11:!,5'n 1 , , /"Ib':> 11, 101 1'),9,5 I /J,5f\/J 12,BU 4,721 b,47b 2,508 -2,2110

1'<.7"; IA,2ll. 1R, II?& 17dh' Ib,h,<J 11), g 12 12,fiH9 lU,',,1 1,362 5,595 -%3
q. ,lll 1,",1 Y'l 1'<, 14 H 17,':>21 11>, ':>00 1 'J, 21 U 1 ~, <. I 5 11,100 H, 1 '1,,\ 4,62':> 2Wl

9.2') 1 M, loll 1 ri ,,'c, 3 1 7, 'u I) 10, he' 7 1 'J, ,:>"n 1 3, ')O?' 11, 729 H,9P>Q '), DO 1 1, IJ 7/1

<J.'Jo lri,lll I, 1/:), 5'< ~ 17,1:11,0 1 7, '.lI \) 1'J,9'>2 14,3')9 1.:', .5<'0 9,734 b,S.?:; 2,0011

'i. IS 1 7 , '111:1 1 Ii, I. 1 7 11<, (10e 1 I, ? q? 10,2~g ILl, '1'.5 12,K71.1 10, I) 3/:1 7,/.lOO 3,61-10

I U• I, U 17, I'. ll.l 1Ii, " 7b 1 r\, 1 eo 17, 1192 1&,526 1'"l f 1tl2 13, S94 11,ll)O B,c2P> il,t>96

lU.2'5 17,7
'
,4 IH,S?2 1 II, 23/l 17,(7) 10,79':> 1'5,5':>0 13,tieO 11 ,72, 9,OU9 ",h60

1 (}. ') (I 1 7 , <,,, 9 1 t' , ') ':> '> 11:\, 32'> 1 7,!:\ 3') 17, [140 1':), iJ91 14, 5 '~':l 12,509 'I, ., l.l 7 b,')7lJ

co ! (I • I 'J 1 7, Jl (I 1'\, L, 71> lli,LlO2 1 7,0713 17,.?02 I b, cO 7 Ill, '59 le,R60 10,44/) 7,4311

1 1 • '.1() 1 7 , .~.j., 1 b, '-, I~ ':> 10,q6l.l 1R, 1 () 4 17,4 h'l lo,Ll'!1 1 ,:>, 1 ~'l 15d7b 1 1 , \ () 0 8,2')6

J 1. i'J 1 7,217 1><,'"l1'2 1 >\, SIS 1 H, 21 I~ 17,041, 10, ib5 I':>, '"l21 1 .S, liS'" 1 1 , 7 1 t' 9,030

l-' 1 1 • '.> J 1 7, ,) /:', 'i 11:\, ':>t,4 lR,S4;1 1 t\, SO 7 1 1 f 1:\ Cl4 17, u09 1'J,H61 111,311 12,299 9,760

co \ 1 • ,') 1D, 9,.9 \t:>,S Ll 7 Pl, S/2 11:1, 3116 1 T, <J5l.l 17,<'32 IbrlT6 1l.l,753 12,Hl.lS IO,LlSO

12.vO 10, Ii 1 () 1", ') 1 Ii IS, tHIS 1>.l,4'Jl HI, ue2 1.7,:)3" 16,'167 15,lC!b 13,3'>8 11,100

-i
;r:..
OJ
r
l"Tl

co
I

U1
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B i I t 11 • "J jl J J ,. ,:,

~l <\SK A flUwfY 1\1) 1I1lJ'<! TY
<\ NCHL: R\ GE. -' F AlfW AI,; K S I II; HY TIf:

F CON U11 I C ~ I: A~ I Ii 1L j I Y STU [) Y

CASE ID, 230 kV, GENERATION RESERVE SHARING
WITH INTERMEDIATE SUBSTATIONS

PROBABLE LOAD FORECAST CASE

DIFFfRE~TIAL DISCOUNIFU VALUl OF HASE YEAR (1979) CUSTS
IN f)!: i' E. '" I) Eill T SYS 1F.I~ ClJ S TS MI NUS I ill 1!: RCON NEe Tt D SYSTEM COS TS

( IN $1 () 0 () l

TAelE. e-r;

___________________________ ~----------ESCAlAllnNRA1ES-----------------------------------------
DIS ( l~ '.J'" T \~ If.. WI. C,% 6% 7"1.. 1)1. 9% 10% 11 % Ie"!..

fiATt -- --- ----- ----- -- --- ----- ----- --_ ...... ----- ----- -- ---
!i, 0 I) 18, Lj(,U 1 , , '>5 t) 1 t" ')92 IS,23<J 1 ~, 431 11,100 H,16A t.l, r),)2 157 -S,122

!i,2~ Ii" 'Hib 17,72', 11"I)',M 1S, bill 1 ~, 9;>'.1 11,73'5 8,967 5, Si) 1 1,363 -3,605
0,')0 11:!,5'n 1 , , /"Ib'J 11, 101 1'),9,5 I /J,5f\/J 12,BU 4,721 b,47b 2,508 -2,2110

/"I,7S IA,2ll. 1 R, Ill'6 17dh' Ib,h,<J 11), g 12 12,fiH9 lU,',,1 1,362 5,595 -%3
q. ,lll 1,",1 Y'l 1'<, 14 H 17.':>21 11>, ':>00 1 'J, 21 U 1 ~, <. I 5 11,100 H, 1 '1,,\ 4,62':> 2Wl

9.2') 1 M, loll 1 ri ,,'c, 3 1 7, 'u I) 10, he' 7 1 'J, ,:>"n 1 3, ')O?' 11, 729 H,9P>Q '), DO 1 1, IJ 7/1

'1.'10 1(\,111 I, l/:), 5 .. ~ 17,1:11,0 1 7, '.lI \) 1'J,9'>2 14,5')9 1.:', .5<'0 9,734 o,S.?:; 2,0011

'i. IS 1 7 , '111:1 1 Ii, I. 1 7 11<, (10e 1 I, ? q? 10,2~K ILl, '1'.5 12,K71.1 1 (1, I) 3/:1 7,/.lOO 3,61-10

1 U• I, U 17, K ll.l 1 Ii, " 70 1 r\, l.?b 1 7, 1192 16,526 1'"l, 1 tl2 1;', Sq 4 11,1 \)() B,c2P> il,t>96

lu,2'5 17,7
'
,4 IH,S?2 1 II, 23/l 17,(7) 10,79':> 1'5,5':>0 13,Cieo 11 ,72, 9,OU9 ",h60

1 (}, ') (I 1 7, c,,, 9 1 t' , ') ':> '> 11:\, 32'> 1 7,!:\ 3') 17, [140 I'J, iJ91 14, 5 '~'J 12,509 'I, ., l.l 7 b,')7lJ

co ! (I , I 'J 17, no 1'\, L, 71> l/i,LlO2 1 7,0713 17,.?02 I b, cO 7 Ill, 159 le,R60 10,44/) 7,Ll3fl

1 1 , '.1() 1 7 , .~.j., 1 b, '-, I~ ':> 10,q6l.l 1 R, 1 () 4 17,4 h'l lo,Ll'!1 1 ,:>, 1'J'1 15d7b 1 1 , 1 () 0 8,2')6

J 1. i'J 1 7,217 1><,'"l1'2 1 >\, SIS 1 H, 21 I~ 17,041, 10, loS 1 ,:>, '"l21 1 .S, liS'" 1 1 , 7 1 t' 9,030

l-' 1 1 • '.> J 1 7, ,) /:', 'i 11:\, ':>t,'1 1R,S4;1 1 t\, SO 7 1 1,1:\ Cl4 17, u09 1'),H61 1 II , 31 1 12,299 9,7bO

co 1 1 , ,') 1 D, '1,.9 lK,S Ll 7 Pl, S/2 11:1, 3116 1 1, 'IS" 17,<'32 !b,llb 1l.l,753 12,Hl.lS 10,450

12,vO 10, Ii 1 () 1", ') 1 Ii IS, tHIS 1>.l,4,)1 HI, ue2 1.7,:)3" 16,'167 15,lcb 13,3'>8 11,100

Ja .i I t 11 • ..J jl J J "
,:,

~l <\SK A flUwfY 1\1) 1I1lJ'<! TY
<\ NCHL: R\ GE. -' F AlfW AI,; K S I II; HY TIf:

F CON U11 I C ~ I: A~ I Ii 1L j I Y STU [) Y

CASE ID, 230 kV, GENERATION RESERVE SHARING
WITH INTERMEDIATE SUBSTATIONS

PROBABLE LOAD FORECAST CASE

DIFFfRE~TIAL DISCOUNIFU VALUl OF HASE YEAR (1979) CUSTS
IN f)!: i' E. '" I) Eill T SYS 1F.I~ ClJ S TS MI NUS I ill 1!: RCON NEe Tt D SYSTEM COS TS

( IN $1 () 0 () l

TAelE. e-r;

___________________________ ~----------ESCAlAllnNRA1ES-----------------------------------------
DIS ( l~ '.J'" T \~ If.. WI. C,% 6% 7"1.. 1)1. 9% 10% 11 % Ie"!..

fiATt -- --- ----- ----- -- --- ----- ----- --_ ...... ----- ----- -- ---
!i, 0 I) 18, Lj(,U 1 , , '>5 t) 1 t" ')92 IS,23<J 1 ~, 431 11,100 H,16A t.l, r),)2 157 -S,122

!i,2~ Ii" 'Hib 17,72', 11"I)',M 1S, bill 1 ~, 9;>'.1 11,73'5 8,967 5, Sf) 1 1,363 -3,605
0,')0 11:!,5'n 1 , , /"Ib'J 11, 101 1'),9,5 I /J,5f\/J 12,BU 4,721 b,47b 2,508 -2,2110

/"I,7S IA,2ll. 1 R, Ill'6 17dh' Ib,h,<J 11), g 12 12,fiH9 lU,',,1 1,362 5,595 -%3
q. ,lll 1,",1 Y'l 1'<, 14 H 17.':>21 11>, ':>00 1 'J, 21 U 1 ~, <. I 5 11,100 H, 1 '1,,\ 4,62':> 2Wl

9.2') 1 M, loll 1 ri ,,'c, 3 1 7, 'u I) 10, he' 7 1 'J, ,:>"n 1 3, ')O?' 11, 729 H,9P>Q '), DO 1 1, IJ 7/1

'1.'10 1(\,111 I, l/:), 5 .. ~ 17,1:11,0 1 7, '.lI \) 1'J,9'>2 14,5')9 1.:', .520 9,734 o,S.?:; 2,0011

'i. IS 1 7 , '111:1 1 Ii, I. 1 7 11<, (10e 1 I, ? q? 10,2~K ILl, '1'.5 12,K71.1 1 (1, I) 3/:1 7,/.lOO 3,61-10

1 U• I, U 17, K ll.l 1 Ii, " 70 1 r\, l.?b 1 7, 1192 16,526 1'"l, 1 tl2 1;', Sq 4 11,1 \)() B,c2P> il,t>96

lu,2'5 17,7
'
,4 IH,S?2 1 II, 23/l 17,(7) 10,79':> 1'5,5':>0 13,Cieo 11 ,72, 9,OU9 ",h60

1 (}, ') (I 1 7, c,,, 9 1 t' , ') ':> '> 11:\, 32'> 1 7,!:\ 3') 17, [140 I'J, iJ91 14, 5 '~'J 12,509 'I, ., l.l 7 b,')7lJ

co ! (I , I 'J 17, no 1'\, L, 71> l/i,LlO2 1 7,0713 17,.?02 I b, cO 7 Ill, 159 le,R60 10,44 1) 7,Ll3fl

1 1 , '.1() 1 7 , .~.j., 1 b, '-, I~ ':> 10,q6l.l 1 R, 1 () 4 17,4 h'l lo,Ll'!1 1 ,:>, 1'J'1 15d7b 1 1 , 1 () 0 8,2')6

J 1. i'J 1 7,217 1><,'"l1'2 1 >\, SIS 1 H, 21 I~ 17,041, 10, loS 1 ,:>, '"l21 1 .S, liS'" 1 1 , 7 1 t' 9,030

l-' 1 1 • '.> J 1 7, ,) /:" 'i 11:\, ':>t,'1 1R,S4;1 1 t\, SO 7 1 1,1:\ Cl4 17, u09 1'),H61 1 II , 31 1 12,299 9,7bO

co 1 1 , ,') 1 D, '1,.9 lK,S Ll 7 Pl, S/2 11:1, 3116 1 1, 'IS" 17,<'32 !b,llb 1l.l,753 12,Hl.lS 10,450

12,vO 10, Ii 1 () 1", ') 1 Ii IS, tHIS 1>.l,4,)1 HI, ue2 1.7,:)3" 16,'167 15,lcb 13,3'>8 11,100

Ja .i I t 11 • ..J jl J J "
,:,
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&3 "Ul.lJST (9 AL ASKA POwt R AlII 'HJ~ I I Y
ANC~OqAGE ~ FAIM~ANKS INTENTIE

tCO\il)~lJC FEASIBILITY STUDY

CASE ID, GENERATION RESERVE SHARING PLUS
INTERMEDIATE SUBSTATIONS

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIFFERENTIAL DISCOUNTED VALU~ OF BASE YEAR (1919) COSTS
INDEPENDENT srS1E~ COSTS MINUS INTERCONNECTED SYSTEM COSTS

(IN SIOOO)

TABLE 8-SX

---------------------------~----------ESCALATIONRAT~S-------------------~---------------------

OlSCl)lJlJT O~ £17- ';i% 0% 77, 1:\7. <IX lOY. 117. 12%
k/l J[ ----- ===== ----- ----- ... ---- ----- ----- ----- ----- -----
".on Q, I ':>':i 0,772 ~,lllll 5,665 I, tJ.S9 -1,3I Q -/4, b~9 -13,755 -15,bll -19,563
,\.2':l Q, 11\ I 7,Oll3 ", 1113 Ll,1.L) c,O~b -':>77 -3,178 -7,b';l -12,285 -17,783
n.':lO Q, ] 97 7,i>9Ll b,121 Ll,S7':l 2,S91:1 125 -l,915 -b,bOI -11,1Ic?? -11.1,276
fl.7e, "Q,('l1'5 7,~ll.l b, tl3b 4,9HQ 3,1,'/1 784 -2,09S -':>,1>03 -9,1\19 -I£I,831i
9.00 9,<'dl.l 7,7')() 1.1, 1?9 ':l, H7 3,620 I , til" -1,519 -/j,6')'> -fl,!.>73 -13,/lttb
'-1.?~ "',1'1<; 7 , 9 ) 1 7,(lOI ':>,7ll0 1l,()'I'; 2,1l09 -':It'll -5,1':>£1 -7,<'1'15 -12,I'SQ
4.':>ll Q, 1 1'7 I!,IOI'I . 7d52 b,n.,!'> 4,"3'; 2., 5b~ IU -i!,tl99 -6, ':)/~b -10,912
1,l.7~ <)" .,'> k,2&Q 7, il1'l4 b,~Q S Q,9lll:i 3,094 171 -2,0~8 -'>,';><,9 -9,7?5

Ill.OO 9, 1<:''-; 8, II I .:, 7,097 o,bHb 5,3~S 3,590 1.3QQ -1,319 -4,/,21 -R,':l94
Ill.?" Q,OH9 8,'51.10 " f\q ~ &,4<;Q 5,b9T 4,057 ],91'2 -')90 -3,736 -7,517
II' • ';) V Q, 0 II 7 I..~, hO 3 ~,1l72 1,211 o,OV:; II, ,:j9':> 2,'>58 100 -2,881.1 -6, /j92

<Xl liI.7" k,9'lQ ~,,(b7 II ,l3':i 7, t1ll /4 (1,:)':,0 1.1,90" .),Obl 751.1 -2,OBI -5,'>lb
I I • (l J 15, q i.I!) tl, 1~C;ri l:l,~1i3 7,bSR b,b/Jq '),2'13 3,'>,)5 1,372 -1,319 -ll,~8q

..... I I • c; R,~"I\ tl,Q)g H,':>I(,) 7,1!o')& 6,917 ,;>,b':>Ll 4,020 1,9')0 -':l9b -3,707
1.0 I I • <;, i) Il,A"'':' 9,006 1:1, tdb 8,0;.)/) 7,170 ,;,9 Q 2 lj,45b 2,50H M -2,rl70

II • ,';) 8,7~1i 9,Ob3 8,74<'. 8,201 7,404 0,308 4,067 .),029 751 -2,074
12.00 1:1, btl 7 9, 109 8,8,S':i 8,3':>1 7,620 0,0(12 5,252 .. -- 3,520 1,30;0 -1.319... "-,"- ~..-

---- _..- ....
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&11 I\UlJUST It) ALASKA POwtR Al11lHll<J Iy
ANC~OqAGE ~ FAIH~ANKS JNT[NTIE

E[O~UMJC FEASIHILJTY STUDY

CASE ID, GENERATION RESERVE SHARING PLUS
INTERMEDIATE SUBSTATIONS

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIFFERENTIAL DISCOUNTED VALUl OF RASE YEAR (1919) COSTS
INOE~ENOENT SYS1E~ COSTS MINUS INTERCONNECTED SYSTtM COSTS

(IIIl $1000)

TABLE 8-SX

---------------------------~----------ESCALATIONRATtS-----------------------------------------
DlS[UlHJT Ole: ll~ ';i% (,% 77, 1:\7. '11. lOY. lIt 12X

kll' [ ===== ----- ----- ----- ----- ----- ----- ----- ------ -----
,...on Q, I':>') 0,772 ~,lllO 5,665 1,1J.S9 -1,31 Q -1~,bf\9 -8,755 -15,bll -1 q, >63
,1 • 2 ';, q, 11\ 1 7,O1l3 .. ,7H3 1l,U.s c,Ol,b -577 -3,778 -7,b';l -12,285 -17,783
n.~(J 0,1'17 7,?9Q b,t 2\ 1l,';7':> 2,';91-\ 125 -l,915 -b,oOI -ll,O.:!? -lb,276
il.7" "9,('0'5 7,':>21.1 b, lI:S6 1l,91\Q 5,1,'/1 784 -2,095 -~,b03 -9,1\19 -lll,83~

9.no q, 1,1!l 1,7 ·Sh b, 1?q 'J, .q 7 3,620 I , lit ., -1,5\9 -ll,hS') -fl,b15 -13,'ltlb
'-1.?" ,:" I 'I'} 7, () ~ 1 7,(lOI .,,7£10 4,()9'; 2,\109 -';,f'll -5,15£1 -7,':/1'15 -12,I'5Q
'1.':>ll Q, \ 1'1 H,IOI'I ·7dS2 b,n.,!'> 1l,':>3'; 2.,56£\ lU -2,899 -6, 'jl~b -10,9\2
Q.7~ 9,\"" k,269 7, il1'l4 b,Sq S Q,9/18 3,09/1 171 -2,01\8 -,),"':/9 -9,7?5

10.00 9, 1<:'':) I> , II I '" 7,097 0,08b 5,:BS 3,590 1, .s9Q -1,31Q -/1,021 -R,'J94
Ill.?';) 9,OH9 /:I, Silo 1,fl93 6,9<;Q 5,091 1l,OS7 1,91'2 -')90 -3,750 -7,517
tIl. ';) il Q, 011 7 I.~, hO 3 R,1l72 1,211 0,0;':; II, .. 9';, 2,'>58 100 -2,118£1 -6, /jq2

(Xl Iii. 7., k,qyQ 1;'" It> 7 ll,l35 7, tlll 14 0, :~':>ll 1.1,901 3,Obl 751.1 -2,081 -S,'>lb
I I • (l J 1.5,9iJb (l,1~5ri tl,~1i3 7,b')R b,b/JLl '>,295 :S,,>')5 1,372 -1,3\9 -/l,~8q

J--' I I • c'> R,MM8 a,eng H,':>\() 7,tlS6 b,917 'J,0';,1l 4,020 1,9';)0 -';,9b -3,70"
(D 1 I .5 i) tI,t'''',) 9,00b tl,tdb 8,03b 7, \ 10 ,;,9 Q 2 Ll,1l5b 2,501:1 88 -2,f>70

11.1';) 8,7':>8 9,Ob3 tl,74i> 8,201 7,Q04 b,308 4,ijb7 3,029 737 -2,0711
12.00 8, btl 7 9, 10Q 8,835 8,3.,1 7,620 0,1>02 5,252 3,520 1,3')0 -1.319

---- _.~- . ...

J l ) 1

&11 I\UlJUST It) ALASKA POwtR Al11lHll<J Iy
ANC~OqAGE ~ FAIH~ANKS JNT[NTIE

E[O~UMJC FEASIHILJTY STUDY

CASE ID, GENERATION RESERVE SHARING PLUS
INTERMEDIATE SUBSTATIONS

TRANSMISSION LINE COSTS INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIFFERENTIAL DISCOUNTED VALUl OF RASE YEAR (1919) COSTS
INOE~ENOENT SYS1E~ COSTS MINUS INTERCONNECTED SYSTtM COSTS

(IIIl $1000)

TABLE 8-SX

---------------------------~----------ESCALATIONRATtS-----------------------------------------
DlS[UlHJT Ole: ll~ ';i% (,% 77, 1:\7. '11. lOY. lIt 12X

kll' [ ===== ----- ----- ----- ----- ----- ----- ----- ------ -----
,...on Q, I':>') 0,772 ~,lllO 5,665 1,1J.S9 -1,31 Q -1~,bf\9 -8,755 -15,bll -1 q, >63
,1 • 2 ';, q, 11\ 1 7,O1l3 .. ,7H3 1l,U.s c,Ol,b -577 -3,778 -7,b';l -12,285 -17,783
n.~(J 0,1'17 7,?9Q b,t 2\ 1l,';7':> 2,';91-\ 125 -l,915 -b,oOI -ll,O.:!? -lb,276
il.7" "9,('0'5 7,':>21.1 b, lI:S6 1l,91\Q 5,1,'/1 784 -2,095 -~,b03 -9,1\19 -lll,83~

9.no q, 1,1!l 1,7 ·Sh b, 1?q 'J, .q 7 3,620 I , lit ., -1,5\9 -ll,hS') -fl,b15 -13,'ltlb
'-1.?" ,:" I 'I'} 7, () ~ 1 7,(lOI .,,7£10 4,()9'; 2,\109 -';,f'll -5,15£1 -7,':/1'15 -12,I'5Q
'1.':>0 Q, \ 1'1 H,IOI'I ·7dS2 b,n.,!'> 1l,':>3'; 2.,56£\ lU -2,899 -6, 'jl~b -10,9\2
Q.7~ 9,\"" k,269 7, il1'l4 b,Sq S Q,9/18 3,09/1 171 -2,01\8 -,),"':/9 -9,7?5

10.00 9, 1<:'':) I> , II I '" 7,097 0,08b 5,:BS 3,590 1, .s9Q -1,31Q -/1,021 -R,'J94
Ill.?';) 9,OH9 /:I, Silo 1,fl93 6,9<;Q 5,091 1l,OS7 1,91'2 -')90 -3,750 -7,517
tIl. ';) il Q, 011 7 I.~, hO 3 R,1l72 1,211 0,0;':; II, .. 9';, 2,'>58 100 -2,118£1 -6, /jq2

(Xl Iii. 7., k,qyQ 1;'" It> 7 ll,l35 7, tlll 14 0, :~':>ll 1.1,901 3,Obl 751.1 -2,081 -S,'>lb
I I • (l J 1.5,9iJb (l,1~5ri tl,~1i3 7,b')R b,b/JLl ,>,295 :S,,>')5 1,372 -1,3\9 -/l,~8q

J--' I I • c'> R,MM8 a,eng H,':>\() 7,tlS6 b,917 'J,0';,1l 4,020 1,9';)0 -';,9b -3,70"
(D 1 I .5 i) tI,t'''',) 9,00b tl,tdb 8,03b 7, \ 10 ,;,9 Q 2 Ll,1l5b 2,501:1 88 -2,f>70

11.1';) 8,7':>8 9,Ob3 tl,74i> 8,201 7,Q04 b,308 4,ijb7 3,029 737 -2,0711
12.00 8, btl 7 9, 10Q 8,835 8,3.,1 7,620 0,1>02 5,252 3,520 1,3')0 -1.319

---- _.~- . ...



2.5 AU:;tJ:)T 1'1 ~ L f. S '" A P[);, U~ '" II H' [:Ill 1 y

ArJCI1U~A(;[ - FAIRt3A~KS INltRl IF
ECU~U~JC F~A5IGJLJTY sruuy

CASE ID, 230 kV, GENERATION RESERVE SHARING
----~---~-"" ..---.- WITH -INTERMEDIATE SUBSTATIONS & SUSITNA CONSTRUCTION POWER

PROBABLE LOAD FORECAST CASE

TMILE B-1,

~ -~-- - ---- -.- -"-- --- ~_.- -- _.- ...~ ._-~ -~ -- ~-~ ... _-_._.~ - .- -
'-(1979)

.-

COSTSI) I FF FYE'" 1 1:.L DlSCUliN 1 E,) VAlli!": OF HASt YF AR
I ~,IJ F. P l: " !) E" 1 SVSTti'o [:1::, r S ~'l "US r" 1ERe (1 :-" t'l f:. elf:. t) SYSHr-: COSTS

( IN $ j <) u())

--------------------------------------ESCALATIUN RAIES-----------------------------------------
D TSC OUI'·; r I)';; ~J /.. ':1% h O

' n 11i. 91. 101. 1 1 % 12X...
FI/' II ----- ---_ ... ----- ---- - ----- ----- ----- ----- ----- -----

1'1 • ~! r. ?- I , _~I.~ ?J,367 ?O,e"l1 1'1, I) I) 4 HI, JOI J I), Oil':> 1 ~, "1:\6 IO,?19 6, 190 1,296
r 0 ,:" ? I, ;:>:1 IJ ? 1 , I.) i<:S i' (J, 1\ 7 7 1'),9'.14 If',')}1) l h, h 39 Ill, dOll J 1 , I I , 7,501 2,6':>1
t' 0 '> (, " I, \., II C \ , ',tH! ZI,,,':>':> C' U, j Ii? 11-1, '! \) , 17, l ':>6 1/1,1169 11, '1biJ /;,3:;2 3,937
b. I'., 21,\11" 2t,ot>O 21,212 ?O,IJ30 1 '-J, ;'>':)4 17,h57 15,/197 12,762 9, "'I!> 5,1S6
'J • 110 ? <I , 1-1 II" ? I ,I? 3 2 I, oS 111-1 ,'0, /,'J 5 19, '>11') PI, (I/-I'i 16, II"" 15,"13 lu,?I1':> 6,31?'
'1 • i' '1 ? (I, 7U b cl,77!,) f'I,4b':> ? \J, 0'., IJ 1l.J, t\ H~ 11-1,499 16,b"SIJ 14,21~ 1 1 , 1 72 7,IJ07
4 • '=" ~i 2 {), I, SO C'l,i'.tU 21, '>6'; ? I, I) 3 ~ 21l, 1" 7 11\., HI~ 5 17, t IJ-' IIJ, Mill 1,',0[1>\ tl,IJ(J3
n .. 1c) 2\.1, (/4 (J ?I,~f'I 21 , "iJ 7 21, 1Y I ? 0, IJ tlS 19,2 -" 7 17, /;>2':> 1<,,~U5 12, 7'! 7 '1,1l23

In. \.1 (, 21), "'1'1 21,1\2" ?I,71? CI ..52 4 20, Il/: '} Iq,~bc 11-1,00'1 10,OM':> 15,'J5'1 lOdSO
I ,) • ~ c; <' U, )44 2. I , II 1 II 21,70? 21,1'4 i:-\ ?li,K7,1 14,t>00 11:\ , lJ F\ I til,h3!,) l 1J,2\7 II, c20

OJ 1 q. ~\J <,ii, nso ?l,7'ii-J 21, 741 21,':>49 21,011 2\1, 13.5 IIl,bt>2 I I, 131:\ lll, K9 3 12, Q':>2
1 \1 • I~ 19,H/i.) cl, ,,,,) 21,IliK ?I,oB 21,170 20,51',1 19,<'1<; I 7, I) 12 1'),'>01-) 1 ? , e3 I
1 I • "ll 1'1,717 21,72'-1 21,1\20 ?-I,701 21,500 i'(J,006 1'1,,>Y~ II1,lI':>5 10, Oil':> 13,'>64

N 11.2'> 10,')':>1 21,072 ? 1,1121 21,755 21,IdO 20,1-301:1 19,537 18,463 10,b2,:> 14,2':>':>0
I 1 • SO 19,){<2 21,01 () 21, ':\ 0;1 ZI,7QI 21,':>33 20,9R5 (lO,lO9 111,842 17,129 111,904
I 1 • 7'-, I 'J , 2 \) ') 21, ':> _~q 21,T7b .2 t, HI':> 21,019 2l,149 20,.$':>7 1'1,1'1.5 17,6uO IS,514
12. <) 0 1q, ,13;1 21, '-'59 21,757 21,H2') 2I,of:\'1 21,290 20,':>1j2 19,510 II;,O~H 16,08S
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IH4CHUto( "" (; [ - F t... 1K t3 A~'l KSIN i t. R 1 rF
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CASE ID, 230 kV, GENERATION RESERVE SHARING
- -----~---~---- ----- WITH -INTERMEDIATE SUBSTATIONS & SUSITNA CONSTRUCTION POWER

PROBABLE LOAD FORECAST CASE

I) I F FrY E,'J 1 P.l DIS CUll N1E,) VII LII i': () F fi AS r.: YF AR .-( 1979) - COS TS
I :~ IJ U' l: " !) r.: " 1 S y S 1 t i'o [:1::, r S ~'l" lJ S h 1U< C0 :-,; t-I f:. C r f:. t) ::; y S H I't, COS TS

( IN $ i I) U())

TMILE B-b

--------------------------------------ESCAlATIUN RAIES-----------------------------------------
D t 5C OUI'" r 1l'Z !..It.. ':1% h'- 7"!. "'% 'II. lOt 1 1 % 12%.'-

r'llll ----- ---_ .... ----- ---- - ----- ----- ----- ----- ----- -----
11 .. t!r. d 1 , 5 I, 'J ?J,3bl ?O,e"ll 1'1, I) I) q HI, J 0 1 1/1,011':> 1 ~, ,.1;6 10,?19 6, 190 1,296

r • ,: " ? 1. ;:>:I:J ? 1, '.j i<:5 i' (J, 1\ 7 7 J '), 'I '.1 y 1 fl. ') 1 I) lh,h39 111,2011 J t, Ilf 7,50 I 2,6':>1
l' • ':> (, ? I , 1.' il C \ , c)l!lJ 21,v':>'::l '" U, J Ii? 11; , '! ,) -; 17, 1':>6 1/1,1\69 1 1 , 'Ib <J i', }~2 3,'B7
b. 1 ':> c?1,\Jl~ 2:, abO ? I,? 12 ?(),il30 I 'J, ? '::> <) 17,h57 15,/191 12,162 <}, )'Ib S,1':>6
'J , ,1 iJ ? <I , 1-1 'I" ? 1, 1(':> "1,-SliK ?\l, (,'J 5 19, '>1\') jli,()Ii') 16,u/'l'-:J 1.5,"13 IU,?A') 6,312
4. {", ? (i , 7() 0 21,77U f'1 ,4 b '::l i'\J,Q':>I~ llf,tH~~ lK,'-I99 lb,t>V~ 14,21K 11,\72 7,lj07
4 .. ~ ~·I 2 {I, /, SO 2 I , I'. \J.5 21, ':>6'; ? 1, I) 3 ~ 2IJ, I" 7 11\., IIH 5 17,1 /H I lj ,111\1 1?,[)O'1 5, IJ 4:5
0 .. 7c) 2\.1, ;14 [) ? J,~?l 21,n /l 7 21, l'-! I ? 0, 'J tlS J 'I," 3 7 17,02':> 1<),~O5 1", 7 '/1 '1,423

In. \.1 (, "I), "'I:j 21,1\2" 21,71? CI d2l) 20,1>29 19,':>62 11-\,069 16,0/1':) 1.5,:d'l 1005SO
I ,) • ~ c; .? U, 1'-14 r! I , 1\ I !l 21,702 2) , 'j <J i:\ ?li, 1-\ 'd 1 '-!, ~,b 0 !1:I,4Rl Ib,h30 I/J,2"11 ll,eta

00 1 H. ~\} ,-'(/, !lSQ 21,7'1':\ 21, 7q I <:'1,':>49 21, () II 2(1, 135 IR,bt>2 11,13/j ItI,K43 12, Q':>2
1\1,/':> 19,;;/>') 21, (IV) 21,ll1K ?l,bB 21, 170 20,51'-1 19,21':> 11,1>12 1'),,:>01) 1i',1l31
I 1 • "ll 1 'I, 7 1 1 21,72'1 21,clo'o tl,701 21,50 0 20,1>06 1'1,':>39 lR,0':>5 10,05':> 13,':>64

N 1 1 ," ':> 10,",':>1 21,012 ? 1,11,-' 1 21,1S5 21,ldO 2n,ev5 19,837 18,403 10,D,?" 111,2':>':>0
I 1 • '::l (I 19, -'''2 21,01 (j 21 , ':\ 0;1 21,7QI <,I,SB 20,91\5 ?O,109 1"',542 17,129 lLl,9011
1 1 , 7'-, l 'J , 2 \) 'J 21, ':dQ 21,17b 21,Hl':> 21,019 21,149 20,5':>7 l'J,I'I.5 17,1>00 1,::>,':>14
1".00 1 'I, ,I :> II 21 , '~S9 ~1,757 21,;\2') 21,61:1'1 21,2<]0 2(l,'j1:J2 19,510 II:\,051i 10,08'::>

• , J I I ,I .~ l J I J

fl L f. S i\ A PiI., U~ '" II Tt< [:Ill 1 y

IH4CHUto( "" (; [ - F t... 1K t3 A~'l KSIN i t. R 1 rF
ECU~U~JC F~A5IGJlJTY srUUY

CASE ID, 230 kV, GENERATION RESERVE SHARING
- -----~---~---- ----- WITH -INTERMEDIATE SUBSTATIONS & SUSITNA CONSTRUCTION POWER

PROBABLE LOAD FORECAST CASE

I) I F FrY E,'J 1 P.l DIS CUll N1E,) VII LII i': () F fi AS r.: YF AR .-( 1979) - COS TS
I :~ IJ U' l: '" !) r.: " 1 S y S 1 t j'o [:1::, r S ~'l" lJ S h 1U< C0 :-,; t-I f:. C r f:. t) ::; y S H I't, COS TS

( IN $ i I) U())

TMILE B-b

--------------------------------------ESCAlATIUN RAIES-----------------------------------------
D t 5C OUI'" r 1l'Z !..It.. ':1% h'- 7"!. "'% 'II. lOt 1 1 % 12%.'-

r'llll ----- ---_ .... ----- ---- - ----- ----- ----- ----- ----- -----
11 .. t!r. d 1 , 5 I, 'J ?J,3bl ?O,e"ll 1'1, I) I) q HI, J 0 1 1/1,011':> 1 ~, ,.1;6 10,?19 6, 190 1,296

r • ,: " ? 1. ;:>:1 IJ ? 1, '.j i<:5 i' (J, 1\ 7 7 J '), 'I '.1 y 1 fl. ') 1 I) lh,h39 111,2011 J t, Ilf 7,50 I 2,6':>1
l' • ':> (, ? I , 1.' il C \ , c)l!lJ 21,v':>'::l '" U, J Ii? 11; , '! ,) -; 17, 1':>6 1/1,1\69 1 1 , 'Ib <J i', }~2 3,'B7
b. 1 ':> c?1,\Jl~ 2:, abO ? I,? 12 ?(),il30 I 'J, ? '::> <) 17,h57 15,/191 12,162 <}, )'Ib S,1':>6
'J , ,1 iJ ? <I , 1-1 'I" ? 1, 1(':> "1,-SliK ?\l, /,IJ 5 19, '>1\') jli,()Ii') 16,u/'l'-:J 1.5,"13 IU,?A') 6,312
4. {", ? (i , 7() 0 21,77U f'1 ,4 b '::l i'\J,Q':>I~ llf,tH~~ lK,'-I99 lb,t>V~ 14,21K 11,\72 7,lj07
4 .. ~ ~·I 2 {I, /, SO 2 I , I'. \J.5 21, ':>6'; ? 1, I) 3 ~ 2IJ, I" 7 11\., IIH 5 17,1 /H I lj ,111\1 1?,[)O'1 5, IJ 4:5
0 .. 7c) 2\.1, ;14 [) ? J,~?l 21,n /l 7 21, l'-! I ? 0, 'J tlS J 'I," 3 7 17,02':> 1<),~O5 1", 7 '/1 '1,423

In. \.1 (, "I), "'1 Ij 21,1\2" 21,71? CI d2l) 20,1>29 19,':>62 11-\,069 16,0/1':) 1.5,:d'l 1005SO
I ,) • ~ c; .? U, 1'-14 r! I , 1\ I !l 21,702 2) , 'j <J i:\ ?li, 1-\ 'd 1 '-!, ~,b 0 !1:I,4Rl Ib,h30 I/J,2"11 ll,eta

00 1 H. ~\} ,-'(/, !lSQ 21,7'1':\ 21, 7q I <:'1,':>49 21, () II 2(1, 135 IR,bt>2 11,13/j ItI,K43 12, Q':>2
1\1,/':> 19,;;/>') 21, (IV) 21,ll1K ?l,bB 21, 170 20,51'-1 19,21':> 11,1>12 1'),,:>01) 1i',1l31
I 1 • "ll 1 'I, 7 1 1 21,72'1 21,clo'o tl,701 21,50 0 20,1>06 1'1,':>39 lR,0':>5 10,05':> 13,':>64

N 1 1 ," ':> 10,",':>1 21,012 ? 1,11,-' 1 21,1S5 21,ldO 2n,ev5 19,837 18,403 10,D,?" 111,2':>':>0
I 1 • '::l (I 19, -'''2 21,01 (j 21 , ':\ 0;1 21,7QI <,I,SB 20,91\5 ?O,109 1"',542 17,129 lLl,9011
1 1 , 7'-, l 'J , 2 \) 'J 21, ':dQ 21,17b 21,Hl':> 21,019 21,149 20,5':>7 l'J,I'I.5 17,1>00 1,::>,':>14
1".00 1 'I, ,I :> II 21 , '~S9 ~1,757 21,;\2') 21,61:1'1 21,2<]0 2(l,'j1:J2 19,510 II:\,051i 10,08'::>

• , J I I ,I .~ l J I J
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CASE ID. 230 kV. GENERATION RESERVE SHARING
WITH INTERMECIATE SUBSTATIONS &SUSITNA CONSTRUCTION POWER

TRANSMISSION LINE COST INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIHtPEf\;TTAl DISCOIJNHD VAlUt {}f- t3ASE YEAl-! (1979) COSTS
INDEPl~D!:NT SY~l!:M COSIS MINUS l~T!:RCUNN!:CIED SYSTEM tOSTS

(pJ ~IOOO)

TABLE 8-('X

---------------------------~----------[SCALATIU~IlATlS-----------------------------------------
1)1 SClIUfJ T 01. 1.. 7., '>% h% 7% "7- 9~ lOt III l~%

~ 1\1 f --~.. _- -- - -- _.... _-- ----- ----- ... ----- ----- -_ .... -- .... _--- -- .... _-
6.IJO 12,0'10 !iJ,,>R9 9,')()o 5,032 6,lOlj ~,b6b i>Z9 -3,OH8 -','>78 -12,'1l16
i
'
.25 12,111 B 1u, 1 r;!:\ Q,1I02 rl,I.j~2 6,/,(l9 4, .52<\ I, '15 1; -2,07/4 -6,.5111> -ll,llb7

I' • '" (l 11,9'11) \\1,9/-,7 10,1l1':> H,f!.OL; 7, I 11 11 , ') ':> 1 2,2311 -1,1\3 -':>,1/9 -10,(JS9
1\. I r::, 1 \ , ') C; I 11,I,>H \ (), ~2b 9,1'>0 7,':>14 S,53/ 2,971 -20'; .11,0btl -/:l,ll'!
4. I} () 1 1 , <.I ij:, 1 I , ~ I 1 Ill, 'J':>O 9, 1170 H,OOI 6,OB9 5,666 h60 -5,01 S -7,445
Q.2'i 11.';52 1 i , lil7 11\, I h6 9, 7" 7 1'I,1l00 0,61)6 1.1,522 I , lj I b -2,012 -6,<='30
''; • '> il 1 1 , 1'1 j 1 1 , '> b /1 10,<I')b 10,040 /),171 7,091 4,'141) 2,2111:! -1,06'; -5,077
'I. 1S 11"27 11,t>7.5 I 1, l?ii IO,2'1<! 9, 11 b 7, ':>Ilh 5.S?<! 2.077 -16") -:., 'I AI

1 (\. (lO II,h')(, 1 I , II) II 11,21'1'; 10,':>2.5 9,,,.;,, 7, <:; 71 6,069 3,06t> 690 -2,<H,O
1(1.?5 I I , '; 1'I 1 1, /'I ii 2 11,'~21 Ill, /.B 9, I S2 1\ ,Sh 7 6,':>/'.3 Ii, Hi:> I,ll'!? -1,'1')2

co lu.')O 11,IJ'Ib 11,'1(!b I 1, 'J 114 1(), '/2':> 10,OU6 1j,7.S1 I,Ub" 4,9?,! 2,11>1 -1,0 III
Ill. IS I I , 'I () '/ 11,'1'>1\ 1 1,051 11,nQQ \ll,(''il:\ 'I, OtIC' 7,':>17 ':>,')06 2,'1fl5 -1211
1 I .00 1J , ~ 1Ii 11,9'1(! 11,1115 11,2':15 IO,'1t\9 9, 1J 01 7,<lIlO 6,O'JO :S,hbb 719

I'\) 11.<'') \1,?;2 1",1I?7 1 I , '! 2 £I II , .~'1,) 111,701 q,091:! 8,S56 6,51>1) 4,510 1 ,511l
!--'

Il.SO 11 rl?2 12,000 11,d9\ 11,"20 10,6'14 9,972 R, 70£1 7,0£10 ll,918 2,27/J
1 I • 7':> 11,nlH 11, Ii'>':> 1 I , Q 116 11,62.« II,u6Q 10,2t?4 9,0'18 7,IHJ9 'J,1l91 2,9«0
It?oO 1.>,'1]1 \r,054 11,959 11,72'j 11,22', 10,456 9,3tl7 7,911 0,031 3,boQ
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CASE ID. 230 kV. GENERATION RESERVE SHARING
WITH INTERMECIATE SUBSTATIONS &SUSITNA CONSTRUCTION ?OWER

TRANSMISSION LINE COST INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIf-HP!::NTI,\L llISCOIJNlf:D VALu!: (}f- BASE YUli (1979) COSTS
INOEPl~O~NT 5Y~ltM COS15 MINUS J~T!:~CUNNlCIED SYSTEM COSTS

(lrJ i.lOOO)

TABLE 8-('X

---------------------------~----------ESCALl\lIUNflAIlS-----------------------------------------
1)1 SClIUI'J T ()% /.. 7.. 'JZ ht 7% "7- '.IX 10% lit l<!?;

~ 1\ If --~._- -- ...... - _.... _-- ----- -_ .... -- ... ---_ ... ----- -_ .... -- .... _--- -_ .... _-
6.00 12,i){jO II}, 'Jf\9 9,500 1:1,032 6,lOlj 5,666 62'1 -3,01\8 -',"'78 -12,'lllo
11 .25 12,1111l lU,lr;1:j q,1I02 rl,IJ~2 b,"(>9 4, .5;:>t\ 1, 1j5 11 -2,074 -o,Sllf> -11,llb7
1\ • ';1<1 11,9'111 \v,9h7 10,llT'::> P.,f!.OLi 7, I 11 (I , ')" 1 2,234 -!,\13 -S,ll9 -IO,(JS9
II. 1 r:, 1 I , ') C; I 11,1'>1\ 1{),~2b 9, 1..,0 7,"/4 5,53/ 2,'HI -20.5 -II, Ubll -~.]1'"
~. I} (I 11,'nj'j 1 I , ~ I 1 1ll, 'J':>/) 9, 1170 H,OOl 6,089 5,666 /)60 -S,OIS -7,445
Q.2'i ] 1, '\'.02 11. III] 1[\,lh6 9, 7/) 7 1i,Il!HI b,6f)b /.I,!>22 I , lJ 1b -2,012 -b,?30
'1. ,0 1 I , 1 " .5 ] I , ') b I' ]O,lISo 10,(){j{) /j,171 7, UlII l/,94() "".'413 -1,ObS -5,071
'/ • 1 S 11,/2] 1 1 I () 7 S 1 1, I ('Ii 10, 2(1~ 'I, 1 10 7, 'J II h 5,S?~ 2,Q]7 -16") -:s,'IAI

I (\ • (lO Il,h')n ] 1 , ., I) II ]1,21\.5 10,~?5 9, 'Ur, 7, <:; 71 6,069 5,l.>ot> 090 -2,'H'O
IO.?5 I I , S 1'I 1 I , Ii ii 2 I L'~21 Ill, 1.5> 9,7S2 II,Sr.? 6,Sl'.3 Il, Hi:> 1,4'17 -1,952

00 1\1.'>0 11,'J'H, 11,'I!!b I 1, 'JI14 10,92':> 10,006 1j,7.S1 l,U!>':> 4,9;'1 2,<'hl -1,014
I\J./') I I , 'I (J 'I 1 I , '1,11 11,0')1 !I,nqq !Il,i''il:\ "" OtIC' 7,';:)\7 ':>,50!> 2,'lh5 -124
11 .00 11 , S1K 1 I, '1'1/1 11,1t15 11,2':>5 I (l , 'liP] 9,aOI 7,'lQO I>,O'JO 3,hhb 719

N 11.<''> 11,;>;2 II,n?7 lI,'1211 11,.~9,) Ill, 7() 1 9,o9/:! 8, .Bb 6,':>/)0 4,S10 1,5111
!--' 11.S0 11, 1?2 12,000 II,d91 11,<'20 10,694 9,972 fl,70£l 7,OllU 4,918 2,2711

I I. ,') 11,n18 1t', II'>') 1 I , Q 116 \1,62.'"1 11,069 10,214 9,0'18 7,lJil9 '),'191 2,990
12.00 1,),911 1?,USQ 11,'159 11,72') 11,(>2', 10,456 9,3t>7 7,911 1>,031 3,/;166
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CASE ID. 230 kV. GENERATION RESERVE SHARING
WITH INTERMECIATE SUBSTATIONS &SUSITNA CONSTRUCTION ?OWER

TRANSMISSION LINE COST INCREASED BY 25%
PROBABLE LOAD FORECAST CASE

DIf-HP!::NTI,\L llISCOIJNlf:D VALu!: (}f- BASE YUli (1979) COSTS
INOEPl~O~NT 5Y~ltM COS15 MINUS J~T!:~CUNNlCIED SYSTEM COSTS

(lrJ i.lOOO)

TABLE 8-('X

---------------------------~----------ESCALl\lIUNflAIlS-----------------------------------------
1)1 SClIUI'J T ()% /.. 7.. 'JZ ht 7% "7- '.IX 10% lit l<!?;

~ 1\ If --~._- -- ...... - _.... _-- ----- -_ .... -- ... ---_ ... ----- -_ .... -- .... _--- -_ .... _-
6.00 12,i){jO II}, 'Jf\9 9,500 1:1,032 6,lOlj 5,666 62'1 -3,01\8 -',"'78 -12,'lllo
11 .25 12,1111l lU,lr;1:j q,1I02 rl,IJ~2 b,"(>9 4, .5;:>t\ 1, 1j5 11 -2,074 -o,Sllf> -11,llb7
1\ • ';1<1 11,9'111 \v,9h7 10,llT'::> P.,f!.OLi 7, I 11 (I , ')" 1 2,234 -!,\13 -S,ll9 -IO,(JS9
II. 1 r:, 1 I , ') C; I 11,1'>1\ 1{),~2b 9, 1..,0 7,"/4 5,53/ 2,'HI -20.5 -II, Ubll -~.]1'"
~. I} (I 11,'nj'j 1 I , ~ I 1 1ll, 'J':>/) 9, 1170 H,OOl 6,089 5,666 /)60 -S,OIS -7,445
Q.2'i ] 1, '\'.02 11. III] 1[\,lh6 9, 7/) 7 1i,Il!HI b,6f)b /.I,!>22 I , lJ 1b -2,012 -b,?30
'1. ,0 1 I , 1 " .5 ] I , ') b I' ]O,lISo 10,(){j{) /j,171 7, UlII l/,94() "".'413 -1,ObS -5,071
'/ • 1 S 11,/2] 1 1 I () 7 S 1 1, I ('Ii 10, 2(1~ 'I, 1 10 7, 'J II h 5,S?~ 2,Q]7 -16") -:s,'IAI

I (\ • (lO Il,h')n ] 1 , ., I) II ]1,21\.5 10,~?5 9, 'Ur, 7, <:; 71 6,069 5,l.>ot> 090 -2,'H'O
IO.?5 I I , S 1'I 1 I , Ii ii 2 I L'~21 Ill, 1.5> 9,7S2 II,Sr.? 6,Sl'.3 Il, Hi:> 1,4'17 -1,952

00 1\1.'>0 11,'J'H, 11,'I!!b I 1, 'JI14 10,92':> 10,006 1j,7.S1 l,U!>':> 4,9;'1 2,<'hl -1,014
I\J./') I I , 'I (J 'I 1 I , '1,11 11,0')1 !I,nqq !Il,i''il:\ "" OtIC' 7,';:)\7 ':>,50!> 2,'lh5 -124
11 .00 11 , S1K 1 I, '1'1/1 11,1t15 11,2':>5 I (l , 'liP] 9,aOI 7,'lQO I>,O'JO 3,hhb 719
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CHAPTER 9

FINANCIAL PLANNING CONCEPTS

The approach taken towards the financial planning for the intertie faci

lities represents an initial effort to structure the financial package

required to implement the Railbelt interconnection. The concepts in

cluded in this chapter are intended to be representative of the condi

tions under which funding would proceed but are in no way definitive re

commendations. Rather, they are anticipated to stimulate discussion

amongst the participants and increase the understanding of projected

financial obligations.

The proportionate allocation of total project costs between participants

has been determ-j ned in re1at i on to the tangi b1e cost savi ngs deri ved from

the interconnection and represent an equitable division of the total finan

cial burden. The acceptance of these allocations by participants to an

Alaska Intertie Agreement (AlA) will require individual utility financial

positions to be evaluated. Provision has been made for projected debt ser

vice to be analyzed for each participant, to facilitate the evaluation of

financial impact on individual utility operations. What follows is an ini

tial exploration of possible financial arrangements, which will serve as

a starting point for successive evaluations by each potential participant

as more definitive financial plans are evolved.

9.1 SOURCES OF FUNDS

An initial appraisal of possible sources of funds has been made, to

determine a combination which will be both financially advantageous and

appropriate to the principal division of cost savings between REA and

municipal utilities.
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The following sources were examined:

• State of Alaska revenue bonds floated by APA

• REA loans negotiated by APA and participants

• FFB loans negotiated as part of REA loan package

• CFC loans negotiated in conjunction with REA loans

• Municipal bond issues by Anchorage and Fairbanks

A. State of Alaska Revenue Bonds -
As State of Alaska revenue bonds would be legally secured by project

revenues, a complex formula for revenue generation would be required

to arrive at an acceptable level of cash flow to repay the bonds. The

formulation could be based on wheeling charges for power flow over the

intertie but the number of participants and the differences between

their operational requirements could prove an insupperable obstacle to

the realization of a final agreement. It is thought that the issue of

State bonds should be deferred from present consideration, until such

time as a combined generation and transmission project is ready for

funding. Within the confines of the Railbelt development, this would

be appropriate when consideration is given to the financing of the

first hydropower development of the Upper Susitna Project, together with

its associated transmission facilities.

Although APA bonds have been retained in the Transmission Line Financial

Analysis Program (TLFAP), for analytical purposes, consideration has

been given only to the remaining sources in these initial financial

plans for implementation of the intertie. The transmission intertie

facilities represent what may be regarded as the first stage development

of the ultimate transmission system that will be required for the Watana

and Devil Canyon hydropower plants of the Upper Susitna Project.

The financial sources discussed in the following sections were con
sidered for composite funding of the Anchorage-Fairbanks Interconnection.
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B. Rural Electrification Administration (REA)

The prospective participants, with the exception of the Anchorage and

Fairbanks municipal systems, are all REA utilities of the Alaska Dis

trict. Therefore, a combination of REA insured and guaranteed loans is

assumed for the maximum amount of total project financial requirements

allowed by federal regulations. REA loans are normally limited to 70

percent of total project costs; however, as OMS restrictions are ex

pected to affect future REA commitments for project funding, this 70

percent limitation was taken to be the magnitude of a loan package com

prising both REA and FFB loans. The percentage division between the

two sources varies, recent past experience and future projections indi

cating a range of possibilities, with the FFB portion considerably larger

than that of REA.

In the present study, a range of between 20/80 and 40/60 for the combi

nation of REA/FFB loan funds has been assumed for analytical purposes,

these percentages being applied to the 70 percent limit for the total

loan package, as a proportion of total project costs.

REA loans carry a 5 percent interest rate and have a repayment period

of 35 years, the first three years of which require interest only.

C. Federal Financing Bank (FFB)

REA makes guaranteed loans through FFB as a source of supplementary fund

ing for REA utilities. Interest rates for FFB vary but are generally

within the range of 9 to 9-1/2 percent. An average of 9-1/4 percent has

been used in the financial analysis for this study. A similar 35 year

repayment period to that for REA insured loans is normal, with the first

three years of interest only also applicable.

The combination REA/FFB loan package offers a means of financing 70 per

cent of project costs with a minimum of negotiation, as precedents have
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been set for this type of financial arrangement. The goal of negotiation

would be to maximize the REA loan portion and secure the best interest

rate applicable to the FFB loan.

-

D. National Rural Utilities Cooperative Finance Corporation (CFC)

CFe makes loans to REA utilities to supplement REA funds, although these

loans are generally used for distribution type facilities. It is possible

that a CFC loan could be obtained for a transmission project such as the

Intertie but for purposes of this analysis it has been assumed that CFC

funding will not be required. If at the time of negotiation there is a

definite advantage to be gained by inclusion of a CFC loan portion with

sufficiently attractive terms, the resultant impact on the financial plan

can be determined.

E. Municipal Bonds

Anchorage and Fairbanks municipalities both have the authority to arrange

financing for a portion of the project by the issuance of tax-exempt,

general obligation bonds. As separate bond issues would possibly be made,

the bonding rate pertaining to Anchorage could differ from that of Fair

banks. A recent bond issue by the Anchorage Municipal Bond Bank to cover

G &T expansion on the AML &P system realized a bond rate of 6.48 per

cent, with 20 year maturity bonds. A rate of 6.5 percent has been used

in this study for the projected Anchorage bonds, with a somewhat more

conservative level of 7 percent assumed for the Fairbanks bonding. Both

sets of bonds were assumed to be of 20 year maturity.
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9.2 PROPORTIONAL ALLOCATIONS BETWEEN SOURCES

In the ultimate financial package for the Transmission lntertie, the

final negotiated amounts for debt financing and bonding will be agreed

to by APA and AlA participants. To arrive at the final allocation of

total project costs between possible sources will require a concerted

effort on the part of APA and AlA participants, in the successive ne

gotiations with REA and other federal funding agencies such as FFB, to

gether with the officials responsible for decisions relating to issuance

of municipal bonds.

To assist with an evaluation of financial positions in relation to pos

sible agreement on questions pertaining to proportional allocations

between sources, the Consultants offer the following approach for fur

ther consideration.

• A combination of REA and FFB funds would be used to finance

a total of 70 percent of project costs. In order to examine

the relative improvement of composite financial terms by

changes to the percentage allocation between the two sources

over a range of combinations, the following allocations were

evaluated:

--
Allocation within loan package

Allocation of total project costs

Combination
20/80

14/56

REA/FFB - %
40/60

. 28/42

• The balance of funding, 30 percent of project costs, would be

obtained from the following bond issues:

Percentage allocation by municipality
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In preparing a financial plan to follow this approach the following

ana lys is was completed us,i ng computer programs TLFAP and COMPARE. The
results of this analysis are contained in Appendix F, Sheets F-1 thru F-29.

1. An initial run of TLFAP was made with the following allocations
and assumptions for funding terms and conditions:

-

Project Funding

14%
56%

Source
REA
FFB

Interest Rate

5%
9.25%

Above loans have 35 year repayment period with interest only for
first three years, during construction period.

18%

12%
AMU
FMU

6.5%
7.0%

Above bond issues have 20 year maturity.

2. On the assumption that the overall financial terms can be im
proved by changing the proportions of the combination REA/FFB
loan package, a second run of TLFAP was made with the following
adjustments:

Project Funding Source Interest Rate

28% REA 5%

42% FFB 9.25%

All other components of project funding remained the same.

It is of interest to compare the composite interest rate for project
funding to determine the overall improvement in financial terms.
The net effect was a decrease from 8.9 to 8.3 percent for the entire
project funding, including all financial sources.

3. To translate this improvement into a present value for purposes of
comparison of the respective loan packages, two runs were made using
program COMPARE to determine the differential present value of future
debt service associated with the two REA/FFB combinations. A net

reduction of $1,472,000 in total financial costs was realized. These
computations are shown on Sheets F-27 thru F-29.
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9.3 ALLOCATED FINANCIAL RESPONSIBILITY FOR PARTICIPANTS

A. Basis for Assumption of Financial Obligation

The approach followed to determine the allocated responsibility for finan

cial participation and debt service matched the proportions of total project

costs to allocated cost savings derived from interconnection. The cost sav

ings to be realized from implementation of the transmission intertie are

several, these being derived from:

1. Reserve capacity sharing, resulting in cancellation or post

ponement of in-service dates for certain generating units that

would be required with independent system expansion. This in

turn results in a reduction of total capital investment.

2. Improvement in overall economics of system operation, within

the limits of potential power transfers over the intertie.

3. Reduction in capital expenditures for transmission expansion

that would be required if the intertie were not built. A

definite saving of this type would be realized by Matanuska

Electric Association (MEA) if their system could be supplied

from the Palmer bus.

4. Reduction in the cost of construction power for the Susitna

Project, by use of a transmission tap-line.

Of the above cost savings, the first and third have been fully quantified

in this study, the second would require a detailed computer analysis of

the operational costs using a multi-area production costing program. In

estimating the cost advantages of power transfer, a simplified analysis

was made of the potential economies to be obtained from substitution of se

lected generation blocks on the basis of fuel cost only. This demonstrates

adequately the potential for cost saving but is no substitute for a com

prehensive analysis of system operation. This would provide a breakdown
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by year of the production cost for each unit on the system, whether inde

pendent or interconnected, and would include both fuel and a &Mcompo

nents. The simulation of economic dispatch for unjts on alternative sys

tems is essential for a definitive apportionment of the operational sav

ings between utility participants.

Accordingly, the allocation of cost savings has been determined on the

basis of reduction in capital investment by reserve sharing and the elimi

nation of certain expenditures by MEA for transmission expansion. The

cost savings to the Susitna Project is not germane to the financial allo

cations between utilities and has been excluded from analysis.

The cost savings from reserve sharing have been determined by segregating

capital disbursements for generating units affected by interconnection

between the respective utilities owning and operating the particular

units. Table 9-1 indicates the annual capital disbursements by generat

ing utility for independent and interconnected system expansion, together

with the cumulative present worth for each of the investment streams.

Cost savings for each participating utility are given by the differential

present worth between independent and interconnected investment streams.

To these are added the cost savings to MEA for elimination of alternative

transmission supply facilities by establishment of the Palmer bus. The

cost savings are derived as follows:

-
,~

-

Participating Present Worth of Future Investment - $1000
Uti 1ity Independent Interconnected Cost Savings

AML&P 103,647 91,869 11,778
CEA 236,840 229,941 6,899

MEA 2,097*
~;li,,)

GVEA 43,203 43,203

TOTAL 63,977

:II: MEA Cost savings obtained from Section 8.3C on P.8-6.
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The large magnitude of savings accruing to GVEA (68% of total) should be

subdivided between GVEA and FMUS, as the municipal system will also benefit

directly by association with GVEA and the continued purchase of power

generated by GVEA will ultimately be reflected in the customer rates of

the FMUS service area. To approximate the division of savings, a long

term average ratio between -load forecasts for the two systems in the Fair

banks area was taken to be representative of relative magnitudes and re

sulted in the following apportionment:

Percentage Allocation of Cost Savings

GVEA

56

FMUS

12

.....

No further breakdown of allocated benefits was deemed appropriate at this

stage; however, it may well be that other utilities such as Homer Elec-

tric Association (HEA) may decide to assume a minor share of the responsi

bility for debt service of the total investment in support of the project.

In which case non-generating utilities can participate on an elective basis

and future analysis can take into consideration minimum funding participa

tion as a percentage of the total. The only utility which is not an imme

diate direct beneficiary of the intertie is CVEA. Although TLFAP contains

a provision for later participation by this utility, it is not anticipated

that CVEA will exercise this option prior to the connection of the Glennallen

Valdez system to the Railbelt system, following completion of the first

stage development of the Upper Susitna Project.

The assumption of financial obligation was taken to be directly related

to the proportionate division of allocated cost savings. The basis for

financial apportionment of total project costs is as follows:

Participating
Ut i 1ity

Cost Savings
$ 1000

Percentage
Participation

AML&P
CEA
MEA
GVEA
FMUS

TOTAL

11,778
6,899
2,097

35,827
7,677

63,977

18
11

3
56
12

100

These values of percentage participation were used for financial analysis.
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B. Allocation of Total Project Costs

An attempt was made to relate the allocation of project costs between par

ticipants to physical facilities in sections of the intertie. Table 9-2

contains a division of total project costs on a percentage basis and a

breakdown of percentage allocations between participants, to relate their

percentage allocation of total project costs with projected potential

ownership of physical facilities within their own service area.

The allocation of costs was aided by considering the logical division of

the total facility into three sections:

Section From To Distance (Miles) % Total

I Anchora.ge Palmer 40 12

II Palmer Healy 191 59

III Healy Ester 92 29

The costs included in Table 9-2 pertain to Case ID transmission facilities

for the probable load forecast expansion, consisting of a single-circuit

230 kV transmission line with intermediate switching at Palmer and Healy.

This also allows the realization of investment participation by MEA in the

AlA to the extent indicated in Table 9-2, which corresponds to the allo

cated percentage for MEA. These costs are assumed to be largely asso

ciated with the Palmer substation. Similarly, the costs allocated to FMUS

are assumed to be related to the Healy-Ester line section, on a joint basis

with GVEA.

..."

~I

-
c. All ocati on of Debt Repayment and Si nk·! ng Fund Payments

The responsibility for loan servicing and payment of sinking fund install
ments is shared by utility participants, in direct proportion to the cost
savings derived from the interconnection. A tabulation of the annual
payments by each participating utility is given in Appendix F, Sheets F-13

through F-18. It should be noted that the annual payments do include the
pro-rata share of payments to the municipal bond sinking funds tabulated

on Sheets F-19 and F-20. The totals are given on Sheets F-21 through F-26.
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9.4 COSTS FOR RESERVE SHARING AND FIRM POWER TRANSFER

An analysis was made of the relative costs of reserve capacity and firm

power transfer for the two alternative financial plans. Tables 9-3A

and B provide annual costs for reserve capacity and firm power transfer

based upon the total debt service per year required for the two alter

native financial plans, including REA/FFB loan packages in two propor

tionate combinations.

The division of costs between reserve capacity sharing and firm power

transfer was made on the basis of the line capacity which was allocated

to each specifc purpose. The total transfer capacity of the 230 kV

single-circuit line is 130 MW, this being divided into 100 MW for re

serve capacity and 30 MW for firm power transfer. The annual costs for

firm power transfer were converted into energy costs equivalent to

wheeling charges for load factors of 40, 55 and 70 percent and energy

transfer of 105, 145 and 184 GWh, respectively.

The cost streams progressively diminish according to the magnitude of

total debt service for the transmission interconnection facilities.

The following summary tabulation provides an indication of the average

values over the 32 year loan repayment period, following the interest

only three year construction period.

AVERAGE VALUES FOR RESERVE CAPACITY AND ENERGY TRANSFER

-
Combination

REA/FFB
Loan Package

20/80

40/60

Reserve
Capacity

Cost
($!kW!Yr)

43

41

Energy Transfer Cost
Equivalent to Wheeling Charge

Energy Cost - Mills/kWh

It may be observed that the average values correspond approximately to

the actual values at the year 2003.
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9.5 FINANCIAL PLANS FOR FUTURE STAGED DEVELOPMENT

The following is one possible way to plan for funding successive expan-

sions and extensions of the projected interconnection of Railbelt utilities. ~

A. Interconnection Extension Between Systems

The implementation of the Anchorage-Fairbanks Transmission Intertie will

cause Railbelt utilities to examine their system expansions in relation to

those of other utilities, to determine mutual benefits of additional trans

mission facilities to firm ties between adjacent systems. The cost of

associated facilities could be financed on a comprehensive basis, pos-

sibly on more advantageous terms than if attempted by individual utilities

or municipalities. The cost of such additions to utility systems could be

met from a revolving fund administered by APA, on behalf of the participants.

One possibility for application of major funds for system extension would

be the interconnection of the CVEA system to the Anchorage end of the

intertie. The participation of CVEA in the AlA would then be desirable,

with possibly a small allocation for initial intertie facilities, prior

to the determination of the timing and cost of the facilities to link the

initial interconnection with the CVEA system at Glennallen. This could

be implemented on a separate basis, or as part of an integrated plan for

transmission of hydropower from the Susitna Project.

-

-

B. Expansion of a Susitna Transmission System

The implementation of the Susitna Hydropower Project would require that a

comprehensive financial plan be followed for funding the generation proj

ect and associated transmission facilities. The large increments of power
possible from the Susitna development would require the expansion of the

initial intertie, to receive energy for transmission to Anchorage and
Fairbanks.
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As part of the comprehensive financial plan, the funding of transmission

line and substation facility expansion through time could be arranged on

the basis of total incremental funding, with partition of costs and finan

cial obligations between APA and utility participants, on a similar basis

to that used for this initial approach to first stage financing of the

transmission system interconnection in the Railbelt.

9.6 REFERENCES

.....

1.

2.

International Engineering Company, Inc.
Financial Planning Model

Moody's Bond Record

'Tax Exempt Bond Fields by Ratings'

'Tax Exempts Vs. Governments and Corporates'

January 1979
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TABLE 9-1

ALTERNATIVE DISBURSEMENTS OF CAPITAL INVESTMENT FOR GENERATION EXPANSION
$1000
(1979)

Anchorage Municipal Light &Power Chugach Electric Association Golden Valley Electric Association
System Expansion System Expansion System Expansi on

Year --"pw' IndependeD! Interconnected Indepen~~D! lQterconnected Independent Inter'connected

1979 1.0000

1982 0.9151 2,009

1983 0.8885 8,037 10,959 7,670

1984 0.8626 30,139 31,539 10,959 20,264

lO 1985 0.8375 37,172 31,539

..... 1986 0.8131 21,127
~

1987 0.7894 7,152 2,009

1988 0.7664 8,.037 7,555

1989 0.7441 30,139 5,480 17,630

1990 0.7224 37,172 21,920 5,480

1991 0.7014 21,127 82,200 21,920

1992 0.6810 7,152 101,380 82,200

1993 0.6611 7,020 58,450 101,380

1994 0.6419 7,020 16,380 22,820 58,450

1995 0.6232 16,380 22,820

TOTAL pw 103,647 91,869 236,840 229,941 43,203

NOTE: Present worth obtained using 3% discount rate, equivalent to 7% cost escalation and 10% discount rate.
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TABLE 9-2

.-. ) 1 -) J -1 1

ALLOCATIm: OF TOTAL PROJECT COSTS BETWEEN PARTICIPMTS
TO

ALASKAN INTERTIE AGREEMENT
A I A

SECTIONAL INTERCONNECTION DIVISIONS

Anchorage Palmer Healy Ester

I Section I I Section II I Section III
40 M 191 M 92 r1

INTERTIE COMPONENTS PROJECT COSTS - 1979 $1000 (%) TOTAL FACILITY
\.0

(78), Transmission Line 6644 (10) 31,726 (46) 15,282 (22) 53,652

f-l Substations:
U1

Anchorage 3976 (6) 3,976 (6 )

Palmer 717 (1) 717 (1) 1,434 (2)

Healy 717 (1) 717 (1) 1,434 (2 )

Ester 5,080 (7%) 5,080 (7)

Control &Communications 1,450 (2) 400 (1) 1,450 (2) 3,300 (5)

TOTAL 12,787 (19) 33,560 (49) 22,529 (32) 68,876 (100)

AlA PARTICIPANTS ALLOCATIONS OF TOTAL PROJECT COSTS r&l
AM&LP (8) (10) (18)

CEA (8) (3) (11 )

MEA (3) (3 )

GVEA (36) (20) (56)

FMUS (12 ) (12)

1 I
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TABLE 9.3A

ALLOCATED COSTS FOR RESERVE CAPACITY SHARING AND FIRM POWER TRANSFER

WITH

FINANCIAL PLAN ALT. 1 - 20/80% COMBINATION REA/FFB LbAN PACKAGE

AND

MUNICIPAL BONDS

Cost of Reserve Capacity Sharing and ~

Firm Power Transfer Based on Capacity Allocation
100 MW Reserve

Total (Annual Cost of 30 MW Firm Power Transfer
Debt Service Reserve ca~acity) Annual Cost (Energy Charge - Mills/kWh) .....,

Year (1979/$1000) ($1000 I (/kW/Yr .l ($1000) (40% LFl (55% LFI (70% LFl

1984 8,670 6,669 67 2,001 19 14 11

1985 8,523 6,556 66 1,967 19 14 11

1986 8,376 6,443 64 1,933 19 13 10

1987 8,229 6,330 63 1,899 18 13 10 ~,

1988 8,082 6,217 62 1,865 18 13 10

1989 7,934 6,103 61 1,831 18 13 10

1990 7,787 5,990 60 1,797 17 12 10

1991 7,640 5,877 59 1,763 17 12 10
1992 7,493 5,764 58 1,729 17 12 9 ~;

1993 7,346 5,651 57 1,695 16 12 9

1994 7,199 5,538 55 1,661 16 11 9
1995 7,052 5,425 54 1,627 16 11 9
1996 6,905 5,312 53 1,593 15 11 9
1997 6,758 5,198 52 1,560 15 11 8 ~

1998 6,611 5,085 51 1,526 15 11 8

1999 6,464 4,972 50 1,492 14 10 8
2000 6,317 4,859 49 1,458 14 10 8
2001 6,170 4,746 47 1,424 14 10 8
2002 6,023 4,633 46 1,390 13 10 8

2003 5,876 4,520 45 1,356 13 9 7

2004 3,515 2,704 27 811 8
Mil

6 4
2005 3,368 2,591 26 777 7 5 4
2006 3,221 2,478 25 743 7 5 4
2007 3,074 2,365 24 709 7 5 4
2008 2,927 2,252 23 675 6 5 4

2009 2,780 2,138 21 642
~,

6 4 3
2010 2,633 2,025 20 608 6 4 3
2011 2,486 1,912 19 574 6 4 3
2012 2,339 1,799 18 540 5 4 3
2013 2,192 1,686 17 506 5 3 3

2014 2,045 1,573 16 472 5 3 3
2015 1,898 1,460 15 438 4 3 2

"""'"
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2015 1,898 1,460 15 438 4 3 2
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TABLE 9.3B

ALLOCATED COSTS FOR RESERVE CAPACITY SHARING AND FIRM POWER TRANSFER
WITH

FINANCIAL PLAN ALT. 2 - 40/60% COMBINATION REA/FFB LOAN PACKAGE

AND
MUNICIPAL BONDS

Cost of Reserve Capacity Sharing and
Finn Power Transfer Based on Capacity Allocation

100 MW Reserve
Total (Annual Cost of 30 MW Firm Power Transfer

Debt Service Reserve catacity) Annual Cost (Energy Charge - M,lls/kWh)
Year (1979/$1000) ($lOOO) (/kW/Yr.) ($1000) (40% IF) (55% LF) (70% IF)

- 1984 8,194 6,303 63 1,891 18 13 10

1985 8,061 6,201 62 1,860 18 13 10

19B6 7,929 6,099 61 1,830 18 13 10

1987 7,797 3,998 60 1,799 17 12 10

1988 7,665 5,896 59 1,769 17 12 10

!""" 1989 7 ,533 5,795 58 1,738 17 12 9

1990 7,401 5,693 57 1,708 16 12 9

1991 7,268 5,591 56 1,677 16 12 9.....
1992 7,136 5,489 55 1,647 16 11 9

1993 7,004 5,388 54 1,616 16 11 9

- 1994 6,872 5,286 53 1,586 15 11 9

1995 6,740 5,185 52 1,555 15 11 8

1996 6,608 5,083 51 1,525 15 11 8- 1997 6,475 4,981 50 1,494 14 10 8

1998 6,343 4,879 49 1,464 14 10 8

~

1999 6,211 4,778 48 1,433 14 10 8

2000 6,079 4,676 47 1,403 13 10 8

2001 5,947 4,575 46 1,372 13 9 7- 2002 5,815 4,473 45 1,342 13 9 7

2003 5,682 4,371 44 1,311 13 9 7

2004 3,337 2,567 26 770 7 5 4

2005 3,204 2,465 25 739 7 5 4

2006 3,072 2,363 24 109 7 5 4

2007 2,940 2,262 23 678 7 5 4

2008 2,808 2,160 22 648 6 4 4

2009 2,676 2,058 21 618 6 4 3

2010 2,544 1,957 20 587 6 4 3

..... 2011 2,411 1,855 19 556 5 4 3

2012 2,279 1,753 18 526 5 4 3

2013 2,147 1,652 17 495 5 3 3

2014 2,015 1,550 16 465 4 3 3

2015 1,883 1,448 14 435 4 3 2
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CHAPTER 10

INSTITUTIONAL CONSIDERATIONS

The Intertie Advisory Committee has proven itself most useful during this

study. It has enabled initial discussions to be held between potential

participants in the projected interconnection of Railbelt utilities via

the Anchorage-Fairbanks Transmission Intertie. This committee represents

a sure, first step towards the formation of a continuing, viable, cohesive

entity, through which the intertie can be built and the resulting benefits

realized by the continued expansion and operation of the interconnected

utility systems in the Railbelt.

10.1 PRESENT INSTITUTIONS AND RAILBELT UTILITIES

The predominant pattern of ownership management and operating responsi

bility by public power organizations in Alaska is exemplified by the

prospective participants to an Alaskan Intertie Agreement (AlA). In

addition to REA and municipal utilities in the Railbelt, it is anticipated

that both the Alaska Power Administration and the Alaska Power Authority

would be parties to the AlA. The probable composition of institutions

and participating utilities is anticipated to be:

• Alaska Power Authority

• Anchorage Municipal Light and Power

• Chugach Electric Association, Inc.

• Homer Electric Association, Inc.

• Matanuska Electric Association, Inc .

• Golden Valley Electric Association, Inc.

• Fairbanks Municipal Utility System

• Alaska Power Administration

The above group of utilities may be joined by Copper Valley Electric

Association, Inc. at a later date, to extend the interconnected facilities

to the Glennallen-Valdez system.
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A. Statutes and Limitations

The enabling legislation for the Alaska Power Authority (APA) is con
tained in HB 442 for the Legislature of the State of Alaska. It provides
for the establishment of power projects and the authorization to proceed
with developments that wi 11 serve lito supply power at the lowest reason
able cost to the state1s municipal electric, rural electric, cooperative
electric, and private electric utilities, and regional electric author
ities, and thereby to the consumers of the state, as well as to supply
existing or future industrial needs 11.

APA would mainly act on behalf of the municipal and rural electric util
ities as a party to the AlA. Therefore, it is not presently anticipated
that the authorized "powers to construct, acquire, finance, and incure
debt ll would be requ"ired for the Intertie Project. Rather APA could
integrate and coordinate the efforts of the other participants to
the AlA, to ensure that an expeditious approach is maintained during the
course of the proj ect.

APA is in an excellent position to coordinate regional programs with its

state-wide involvement. For example, such coordination may assist in
the process of securing an abridgement of the two county rule for the
transmission intertie. Left unresolved, such existing statutes may
otherwise constitute a roadblock to the realization of the benefits to
be achieved by interconnection of systems of participating utilities
over the large geographical area encompassed.

B. Jurisdiction and Service Territories

The Alaska Power Authority exerci ses juri sdi cti on over power proj ects in
Alaska as a State entity. It parallels the Alaska Power Administration,
which has federal jurisdiction in Alaska for the United States Department
of Energy in Washington, D.C.

Both State and Federal entities have statewide responsibility in Alaska.
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The service territories of the municipal and rural electric utilities

are shown on the maps of Figures 4-1, 4-2, and 4-3 in Chapter 4. The

confines of the Railbelt result in elongated geographical service areas.

Such areas are particularly appropriate in relation to the transmission
corridor for the intertie and enable the delineation of easements along

the route to be made relative to existing transmission and distribution
facilities in the area.

10.2 ALASKAN INTERCONNECTED UTILITIES

To provide an identity for the utility participants to the AlA, it is

suggested that the name Alaskan Interconnected Utilities (AIU) be adopted
by the existing Railbelt utilities to be included in the institutional

and management plan for the implementation and operation of the intertie.

A. Present Arrangements and Future Reguirements

To a certain extent, the operating utilities in the Anchorage and Fair

banks areas have already evolved mutual interests. These interests now
need to be augmented, to satisfy future operating requirements.

Prior to interconnection, there would be a need to coordinate revised

pl anning for system expansion, the schedul ed constructi on of facil it i es,
and the separate building programs of each utility. A Planning Sub

committee of the Intertie Advisory Committee, composed of technical

staff from AIU, would be desirable in the near future if this program
is implemented. This planning subcommittee could be empowered to
resolve joint planning problems affecting participating members.

Later on, an Operating Subcommittee would be required to determine oper

ating procedures and coordinate system planning policy, working towards

central ized economic dispatch for the interconnected system. The need

for communications facilities will also need to be addressed, together
with the mode of overall system control and data acqui siti on for "inter
connected facilities.
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B. Evolution of Institutional Framework

In any approach toward projecting institutional requirements for the
establishment of the necessary framework to support the Anchorage

Fairbanks Transmission Intertie, it is essential to preserve a
sense of perspective towards the future and allow for the possibility
of integrating the presently conceived plans and concepts within a
larger and more comprehensive institutional structure. This is par

ticularly appropriate to the task of system interconnection, when
successive expansions are necessary to accommodate the incremental
additions associated with major generating plants.

In the case of the Railbelt, the possible implementation of the major
hydrop~wer developments of the Upper Susitna Project, would require

that the institutional structure required for the transmission inter

tie be compatible with future institutional needs of the Susitna devel

opments. Thus, whatever institutional changes would be brought about
by a program of hydropower development of the Susitna should represent

only a transition between organizational requirements keyed to trans
mission system expansion without the facilities of the Susitna develop

ments and with the addition of major hydropower sources, such as Watana
and Devil Canyon.

The evolutionary approach to effecting this transition is preferable
over an abrupt change of institutional structures and it is thought
that, with the acceptance of a pattern of multiple participation in the
planning, financing, implementation, and operation of the Intertie, a

suitable mode of proportionate involvement can also be considered for
applicability to other transmission facilities required for the Susitna
Project. This division of fiscal and managerial responsibility can also
be extended into the operation of the system.

In this way a maximum of local utility participation can be achieved,

with a financially beneficial allocation of total project costs between

funding sources to arrive at a least financial cost package to multiple
borrowers having pre-arranged sharing of debt-service obligations.
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APPENDIX A
NOTES ON FUTURE USE OF ENERGY IN ALASKA

Power requirements studies analyzing historical data and forecasting future

trends have been regularly accomplished for the REA-financed electric

utilities in Alaska since they began operation. These studies and their

forecasts over the years provide an interesting perspective as to the

changes in use of electricity and the change in numbers of users, but do

not fully account for the forces that produce these changes.

It is observed that electrical uses increase as the dreary, manual rou

tines of everyday life are displaced by the equivalent electrically-powered

devices. This allows the human effort to be directed elsewhere or elimi

nated. Electric lighting, water pumping (many Alaska homes have their

own water systems) and heating, clothes washing, refrigerator, freezer,

vacuum cleaner, dishwasher, cooking aids, radio and TV (education and

recreation), lawn mower, chain saw, etc., all direct electrical energy

toward improving the quality of life and making human effort more pro

ductive.

The typical Alaskan family is becoming more productive as a unit through

an increasing percentage of the family partners entering the community

group of wage earners. Increasing income allows the family to seek out

new means of improving the quality of living.

There are on the horizon a number of technological triumphs that will

undoubtedly find uses in those communities where the families can assign

some of their resources to enhancing their lives. The home computer with

its implications of many more II robots ll to come and the electric car are

just two of such items nearing the scene.

These considerations certainly support the trends of electrical energy

use that are being forecast and could well result in the forecasts being
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exceeded, if the rising standards of Alaskan life are maintained into the

future.

The following paragraphs are a direct excerpt from a system planning re

port (see Ref. 7 in Section 3) completed in early 1979 for the Matanuska

Electric Association, Inc. of Palmer, Alaska. This electric system is

the oldest REA-financed system in Alaska and the statistics cited which

relate the use of electrical energy to the average family earnings over

a period of 35 years of actual history and a forecast of 15 to 25 years

are interesting indeed.

*INTRODUCTION

The accomplishment of long-range planning requires that data be estimated

for future conditions and that technical answers -for those conditions be

evaluated in a prudent manner. Technical answers to a defined set of

conditions can be readily developed using state-of-the-art methods. An

occasional set of conditions prompts innovation when conventional methods

appear limited; but, it is demonstrably clear that the estimate of future

conditions is the single most significant factor affecting the ultimate

value of a long-range plan.

It will be noted in the following System Planning Report a great effort

was made to provide accurate and detailed historical data. A better

understanding of the nature of electrical consumers and their actual

performance amidst the set of observed environmental restraints (political

and natural) is bound to be enhanced by such data. It is believed that

forecasts of future conditions will also benefit in sufficient measure to

make the effort a bargain.

* Excerpted from MEA System Planning Report, January 1979 - see Chapter 3,
Ref. 7.
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The understanding of a long-range plan in the context of the whole growth

of a community or region and in terms more useful to the consumer of

electricity and his representatives is believed extra difficult today

because of environmental concerns, high inflation and other cost aberrations.

To provide some perspective that is intended to illuminate the broad

impact and position of the MEA electric supply system on its service area

a tabular listing of significant MEA statistics is included herewith on

the following page, Table A-I.

This table contains the 3S-year history of MEA and a 20-year forecast

based on the data in the Long-Range Plan. The numbers listed may surprise

the reader at first inspection but this simple listing of historic

factual data and related future estimates serves to demonstrate the power

ful influence of electricity on the quality of life and the productivity

of the MEA service area.
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MEA STATISTICAL SUMMARY - PAST, ~RESENT AND FORECAST

Ave. No. Ave. !'\o. Mi 1es Canst. Ave. Cost Average Average Average ,a.veraae Port ion
Served (VI/O L.?) of Per Purch. Revenue Revenue 3ill/CMSt. Fa~; fy cf

Average Average Line Mil e Power Total Sales (1'1/0 LP) (1'1/0 LP) :"1c~e Income
Year k\·ihj'·10. kWh/Mo. oist. Trans. oi st. S/k',lh S/k:-:h S/kJlh S/Mo. 5/"'0. Percent

(1) (2) (3) (4) (5) (6) (7) (8) (9 ) (10) (11 )

1942 210 188 90 2.3 0.020 0.0628 0.1074 5.07 175 2.9142 47 0

1954 1401 1393 313 4.5 0.0196 0.0450 0.0531 17.82 590 3.02--s31 31"5" -0

1965 3134 3113 708 4.4 0.0114 0.0348 0.0366 25.40 885 3.995T 594 63

1977 9434 9352 1430 6.5 0.0128 0.0359 0.0368 48.50 2248 2.4mB" TJfB'" -W

See Footnotes
)::>

Leve1 I 15693 16510 2212 7.5 0.0187 0.0545 0.0559 99.78 3303 3.02+=- ('82-85' ) 2100 1785 241

Leve1 I I 30510 30060 2705 11.3 0.0348 0.0692 0.0705 175.30 4853 3.60('87-'92) 2799 2"488 269

Level III 55744 54956 3041 18.3 0.0488 0.0829 0.0837 292.45 7131 4.10('92-'99) j"714" 3494 ~

The basi.e historical data was taken from the REA From 7. Each column is explained as follows:

(1) The year of operation - MEA first energized its system on January 19, 1942. Level I, II, and III refer to the Load Levels of the December
1978 Long Range Plan. The years in parenthesis are estimated dates ~men these levels might be reached.

(2) The total average number of consumers with LPs and their average monthly energy (kWh) use.
(3) The average number of consumers (1'1/0 LPs) and their average monthly energy (kWh) use.
(4) Miles of line at year end.
(5) Average number of consumers served per mile of distribution line - Columns (2) divided by Column (4).
(6) Cost of purchased power - at Levels I, II and III these are estimates developed by RJlR from miscellaneous sources. These forecast are

believed to be consistent with other elements of the forecast.
(7), (3), and (9) For levels I, II and III the figures resulted from a generalized forecast of costs using the investments i~Gicated by the

Long Range Plan escalated at 7% per year, the operating costs per corsumer escalated @ 7% per year and the purchased power costs of Col
umn (6). It was also assu:;Jed that there would ~e 10% losses of energy and that 1'.EA 8argins would be 10% of Gross Revenue.

(10) The estimated average family income is developed from old payroll records, the "Statistical Abstract of the U.S." (Public by Bureau
of the Census) 1977, and "The Alaska Economy, Year-End Perfonnance Report 1977" (Published by Alaska Department of Commerce and Econo
mic Development). Future income estimates made by escalating 1977 nU'1bers at 1.08 per year which is the approximate average growth rate
of income for the last 35 years.

(11) Co1u~n (9) divided by Colunn (10) mu1tipl ied by 100.
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APPENDIX B

r- TRANSMISSION LINE COST ANALYSIS PROGRAM (TLCAP)

B.1 GENERAL DESCRIPTION

The Transmission Line Cost Analysis Program (TLCAP) calculates the in

stallation, operation, and maintenance costs of a transmission line using

a detailed unit cost model. It also automatically determines the lI optimumll

span and conductor size combination. Applications include the following:

• Voltage Selection - TLCAP examines the relative economics of

various voltage levels.

• Span and Conductor Optimization - Span and conductor are opti

mized simultaneously to provide a matrix of present worth costs.

Sensitivity of present worth costs to assumed discount rate is

also automatically included.

• Tower Type Selection - TLCAP compares the cost impact of alter

nate tower types.

B.2 COMPUTER PROGRAM APPLICATIONS FOR OPTIMUM TRANSMISSION LINE COSTS

- Choosing the most economical voltage level and other line parameters for

any projected transmission line is a complex problem. It requires the

simultaneous consideration of a multitude of interrelated factors, each

of which will have a decided influence on line performance and the

installed and operational costs of both the line and the overall system.

The installed cost of a line increases rapidly with the voltage used.

For typical single-circuit ac lines, the cost increase is approximately

in direct proportion to the increase in voltage. On the other hand, the

load carryi ng capacity of ali ne increases with the square of the vo ltage,
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but this is partially offset by the increase in phase spacing and the

resultant increase of line impedance.

Another factor affecting the load carrying capacity and line cost is the

size of the conductor and the number of conductors per phase. Since the

installed cost of the conductors may constitute as much as 28% of the

total line cost, the selection of the conductor is an important decision

in any line design.

For EHV lines, conductor size selection is first governed by two basic

electrical requirements - the current carrying capacity and the corona

performance in terms of corona loss radio interference (R.I.) and tele

vision interference (T.V. I.). As the line voltage increases, the corona

performance becomes more and more the governing factor in selecting con

ductor size and bundle configuration.

If consideration is given to the electrical aspects alone, there is an

optimum solution as to the size and number of conductors for each voltage

level and load carrying requirement. However, the size of the conductor

affects the loads on the structures supporting it, as well as the sag,

tension, span length, and tower height and weight. All such factors

influence the total cost and economics of the line. Hence, both the

electrical and mechanical aspects must be considered together in order

to arrive at a truly optimized overall line cost. Often a solution which

is entirely satisfactory from the electrical viewpoint alone will be
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The voltage level for any given line should be chosen on the basis of

its effect on the system to which it will be connected. This may re

quire medium- or long-range estimation of load flow. For example, it may

be more advantageous to build a single 750-kV line instead of two 400-kV

lines. Each solution has its own impact on the system with respect to

reliability, stability, switching over-voltages, transfer of power, and

possibly the cost of future expansion. In other words, the line should

be custom designed to meet present and future needs of the system within

which it is to operate. It should also provide for the lowest overall

cost in terms of investment and operation. Without proper attention to

future needs, the IIl owest initial cost solution ll for a line between two

given points may not necessarily be the most desirable or satisfactory

one.

In addition to the variables mentioned above, there are numerous other

line parameters that must be considered to properly evaluate and compare

the various solutions. A few of the more important ones are:

Conductor material, size, and stranding.

Tower types, such as rigid or guyed, single or double-circuit,

ac or dc, metal or wood.

Foundation costs.

Wind and ice load criteria, and their effect on tower cost

through transverse, vertical, broken-wire, and/or construction

loads.

• Number and strength of insulators.

• Insulator swing and air gap.

• Applicable material and labor costs.

• Investment charges, demand, and annual energy loss charges.

To accurately assess all the complexities and interrelationships, and to

integrate them into a totally coordinated design that will produce a line

of required performance at minimum cost, a carefully engineered computer

program was developed by IECD. Program methodology of TLCAP is shown on

Figure C-l. Briefly, program elements include:
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• Conductor Selection - A large variety of conductor sizes and

strandings are on file for automatic use by the program. De

pending upon line voltage and load, the program determines the

minimum power and energy losses for each conductor studied.

In processing these criteria, including a present worth evaluation of

annual energy loss and other time-related charges, the optimization pro-

"...

.....

-
-

•

•

Insulation Selection - The program calculates the incremental

cost differences caused by changes in the insulator length,

which together with other studies of system performance indi

cates the best insulation for each voltage level. To ensure

maximum transmission capacity, the minimum possible phase spacing

is used with each type of tower, considering clearance to tower

steel and insulator swing.

Tower Selection and Span Optimization - The installed cost of

towers represents a large portion of the total line cost. There

fore, this item is given special and careful consideration in

the calculations. The installed cost of a tower is usually a

function of the weight of the steel used. A considerable dif

ference in weight between different tower configurations can be

experienced, even in cases where the loads are identical. If

to this variable, the variations in loads due to conductor size,

bundling, and climatic criteria are added, it becomes evident

that correct tower weights can only be determined by an actual

tower design in which all the variables are properly considered.

Therefore, the optimization program is complemented with a tower

design program. Appropriate foundation and insulation costs are

added to each tower solution to obtain the total installed cost

per tower location. This information is then used by the opti

mization program to determine the optimum span length (the span

that results in the lowest tower cost per unit length of line)

for each conductor configuration being considered.

B - 5

• Conductor Selection - A large variety of conductor sizes and

strandings are on file for automatic use by the program. De

pending upon line voltage and load, the program determines the

minimum power and energy losses for each conductor studied.

In processing these criteria, including a present worth evaluation of

annual energy loss and other time-related charges, the optimization pro-

"...

.....

-
-

•

•

Insulation Selection - The program calculates the incremental

cost differences caused by changes in the insulator length,

which together with other studies of system performance indi

cates the best insulation for each voltage level. To ensure

maximum transmission capacity, the minimum possible phase spacing

is used with each type of tower, considering clearance to tower

steel and insulator swing.

Tower Selection and Span Optimization - The installed cost of

towers represents a large portion of the total line cost. There

fore, this item is given special and careful consideration in

the calculations. The installed cost of a tower is usually a

function of the weight of the steel used. A considerable dif

ference in weight between different tower configurations can be

experienced, even in cases where the loads are identical. If

to this variable, the variations in loads due to conductor size,

bundling, and climatic criteria are added, it becomes evident

that correct tower weights can only be determined by an actual

tower design in which all the variables are properly considered.

Therefore, the optimization program is complemented with a tower

design program. Appropriate foundation and insulation costs are

added to each tower solution to obtain the total installed cost

per tower location. This information is then used by the opti

mization program to determine the optimum span length (the span

that results in the lowest tower cost per unit length of line)

for each conductor configuration being considered.

B - 5

• Conductor Selection - A large variety of conductor sizes and

strandings are on file for automatic use by the program. De

pending upon line voltage and load, the program determines the

minimum power and energy losses for each conductor studied.

In processing these criteria, including a present worth evaluation of

annual energy loss and other time-related charges, the optimization pro-

"...

.....

-
-

•

•

Insulation Selection - The program calculates the incremental

cost differences caused by changes in the insulator length,

which together with other studies of system performance indi

cates the best insulation for each voltage level. To ensure

maximum transmission capacity, the minimum possible phase spacing

is used with each type of tower, considering clearance to tower

steel and insulator swing.

Tower Selection and Span Optimization - The installed cost of

towers represents a large portion of the total line cost. There

fore, this item is given special and careful consideration in

the calculations. The installed cost of a tower is usually a

function of the weight of the steel used. A considerable dif

ference in weight between different tower configurations can be

experienced, even in cases where the loads are identical. If

to this variable, the variations in loads due to conductor size,

bundling, and climatic criteria are added, it becomes evident

that correct tower weights can only be determined by an actual

tower design in which all the variables are properly considered.

Therefore, the optimization program is complemented with a tower

design program. Appropriate foundation and insulation costs are

added to each tower solution to obtain the total installed cost

per tower location. This information is then used by the opti

mization program to determine the optimum span length (the span

that results in the lowest tower cost per unit length of line)

for each conductor configuration being considered.

B - 5



gram arrives at a long-range minimum cost solution for each voltage level

investigated. However, as previously mentioned, the final evaluation of

the adequacy of a line should be based upon its present and future effect

on the system as a whole. Therefore, the lowest cost solution for a

select number of conductor configurations, with their specific electrical

characteristics, should be tried in a few additional system study runs

to obtain a proper basis for a final decision.

B.3 TLCAP SAMPLE OUTPUTS

Sample outputs of the TLCAP computer program are shown on the following

pages. The output cases are listed below:

• Anchorage - Fairbanks, 230 kV (Case IA).

• Anchorage - Fairbanks, 230 kV (Case IB) .

• Anchorage - Fairbanks, 345 kV (Case IC).

• Anchorage - Devil Canyon, 345 kV (Case II-I).

• Devil Canyon - Ester, 230 kV (Case 1I-2A).

• Watana - Devil Canyon, 230 kV (Case II-3A).
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--~----------------------_.---------.----
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"l11'\lf ~ ;>f R P"ASE
C0~~UC1JR SPACI~~

V\JL r AGt
VI;LTAL;'" VA'IIAIIU'I
L P,[ F·· - (;UF. 'lC Y
F hI" i\ E~ r·, t 'l l 05 S FS
LlN~ Lf,GTH
PU"EI? F \C TrlR

wHTHER DATA
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0.0 IN
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bO CPS
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NUMBER PER TowER
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;~ :1 t .) II ,~ • } it ,~ J , ,
J

A~[HOPAGE-FAIP~A\KS I~TF~TIE CASE IA
?30 KV TRANS~ISSIQN LINE COST A~ALYSIS AND CONDUCTOR UPTIMIZATION

DATE: 12 APR 79 TIME: 9:?9:47

*s •••••• ********t*

* ** I~PUT DATA *
**•••• *., ••• * •• ****

lO .. flUCTOR DATA

--~---------------------------------._---

GRQUNO"IRE DATA SPAN D~TA

-_._----------.-~---.---~------.-_._----

I;l:j
I

00

~IJ'11F ~ :>f R P"ASE
CO'l,)UC1.)F'SPAL1'H;
Vc!LIAGl
VI;L TAG" VA'lIA I lU'1
U',E: F'" ('UF. 'JC Y
FAI"',Eq·'t'l LOSSFS
Ll N!: Lf .G TH

PIJ"ER F \CT'lR

t
n.1l IN
230 K V

10.00 peT
60 CPS

1l.00 Kw/M!
52~.OO ~1TLES

0.95

NUMBER PER TowrR
01 AME TER
~EIGHT

o
0.00 IN

0.0000 LRS/FT

MINIMIJH
MAXIMUM
INTERVAL

1200. FT
11,00. fl
100.0 FT

.----~---------------._------------------

"'A~IMY,' f.<A Ir,F "lL RA TE t. 1 fl IN/HR
IH ~ 1,~. J" kA pJF.\ LL f)1H/A1ION I HRS/yA
,,\ r '0. Gf RAPjr~ll tI AIF O.O~ IN/HR
"H:~A:;f PI. l'~r ALL D(lIIATI0'1 1>31> HRS/yR
'~AX I r~LJr' ~r,,).,F .\Ll RA1E I .117 IN/HR
.~;. XI M J "I SUlh" ~ll illJfJATION 1 HRS/yR
A'ic.IHGf srJi'·"F ALL RAIE 0.1-; IN/HR
A'i F ~ A(, F S"-in"r ALL I1IJf.<ATION 264 HRS/yA
R~LATIVr AT" 'lE 'J SIT Y 1.0'00

;~ :1 t .) II ,~ • } it ,~ J , ,
J



~) ) ~~-} 1 J -- -1 -- -1 -1 1 .-1 --1 .-) 1

ANCHOPAGE-FAIRtiANKS INTERTIF CASt II
230 KV TRANSMISSION lINt COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: q:29:47

k*****************

* *

.~ l 1

*
*

INPUT DA U *
*

******************

SAG/TENSION DtSIG~ FACTORS

to
I

l.O

tVERYOAY STRtSS TEMPtRATURE
ICE AND WIND T~MPEHATURE

HIGH WIND TfMPERATURE
fXTREMt ICt TEMPtRATURt
MAX UESIGN TFMP fOR GND CLEARANCE
tos TfNSION (PCT UTS)
NESC CONSTANT

TOlAL NUMAfR or PHASES
I'HASf SPACING
CONDUCTOR CONFIGlJRITlOtl FACTOR
GROlJND Cl.E Af~MJCE

NO. OF INSliLATURS pER TOlOfR
INSULATOR SAFETY FACTOR
STRINr; LENGTH
I, VEt, OR COMRINATlON
f-(lUN[HTlON TYPE
TFRRAIN FACTOR
LTNE ANGLF FACTOR
TOwER GROUt\lOING
IRANSVtRSE OVERLOAD FACTOR
VERTICAL OVERLOAD FACTOR
LONGI TVDINAL lOAD
MISCELLANEOUS HARDwARE WEIGHT
lOWER WEIGHT FACTOR

TUWER WEIGHT ESTIMATiON ALGORITHM

---_.---~-----.------------------

40. DEGREES F
0, DEGREES F

40. DEGRE"ES F
30. DEGREES F

120, DEGREES F
20. PERCENT

0.31 LBS/FT

TOWER DESIGN

3
20.0 FEET
1,02
ZIl.O FEET

48
2.S0
6.5 FEET

3
4

1.06 PER UNIT
.OR611

o
2.50
1. 50

1000. LBS
0,11 TONSITOWER
1. 02

ICE AND WIND TENSIUN (PCT UTS)
HIGH wIND TENSION (PCT UTS)
EXTRE~t ICE TENSION (peT UTS)
IC~ THICKNESS wiTH WINO
WIND PRESSURf hlTH ICE
HIGH wIND

EXTREME ICt

DISTANCE BETWEEN PHASES:
Dl
02
03
D4
05
Do

SO. PfRCE NT
50, PERCENT
70, PERCfNT

0,50 I",O,fS
/l.OO LBS/SQ.FT.
9.0 lBS/SO.FT.

0.50 INCHES

20,00 FT
?O,OO FT
lI0.00 FT

0,00 FT
0.00 FT
0.00 FT

TOWER TYPE 9: 230Kv TOWER

T~ = Q.OOOlo*TH**? - 3.09797*TH**O.3333 - 0.OR943*FFFVDL •
U.?7Sb7*tft IUL • O.OO~lO*TH*EFFTDL • 0.00160*TH*~fFVUL •
18.37Q12 KIPS

~ ) J - >} 1 } -- -
1 -- -l - 1 1 -1 -) 1 --, J -- ) J

ANCHOPAGE-FAIRrlANKS INTERTIF CASt IA
230 KV TRANSMISSION lINE: COST ANALYSIS AN[) CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: q:29:47

.*****************

* *
*
*

INPUT DATA *
*

******************

SAG/TENSION DE:SIG~ FACTORS

lVERYOAY STRlSS TEMPlRATURE
ICE AN[) ~IND T~MPERATURE

HIGH WIND TfMPlRATURl
EXTREME: ICE: TEMPE:RATURE:
MAX UESIGN TFMP fOR GND CLFARANCE
E:DS TfNSION (PCT UTS)
NESC CONSTANT

TOTAL NUNAER or PHASES
PHASI' SPACIfIIG
CONf)UCTOR CONFIGlJRATIOtl FACTOR
GR(HJND CI.E Af~MJCF

NO. OF INSlllATORS PER TOWfR
IfIISUlATOR SAFETY FACTOR
STRlfllr. LENGTH
I, VEt, OR COMAINATION
f-(lUNDATlON TYPf
TERRAIN FACTOR
LTNE ANGLF FACTOR
TOWER GROUf\lOING
TRANSVtRSE OVERLOAD FACTOR
VERTICAL OVERLOAD FACTOR
LONGI rUDINAL l (lAO
MISCELLANEOUS HARDWARE WEIGHT
lOWER WEIGHT FACTOR

TU~ER WEIGHT ESTIMATION ALGORITHM

40. DEGREES F
O. DEGREES F

40. DEGRFES F
30. DEGREES F

120. DEGReES F
20. PERCENT

0.31 LBS/FT

TO~ER DESIGN

3
20.0 FEET
1.02
21l.0 FEET

48
2.S0
b.5 FEET

3
4

1.06 PER UNIT
.OR611

o
2.50
1. 50

1000. LBS
0.11 TONSITOWER
1.02

ICE AND WIND TENSION (peT UTS)
HIGH wIND TENSION (PCT UTS)
EXTRE~E: ICE TENSIOfll (PCT UTS)
IC~ THICKNESS wITH WIND
WINO PRESSURf kITH ICE
HIGH wIND

EXTREME ICE

DISTANC~ BETWEEN PHASES:
DI
DC'
D3
()4

05
Do

SO. PfRCE NT
50. PERCENT
70. PERCfNT

0.50 llIiChfS
a.oo LHS/SQ.F-T.
9.0 lBs/sa.FT.

0.50 INCHES

20.00 FT
?O.OO FT
LlO.OO FT

0.00 FT
0.00 FT
0.00 FT

TOWER TYPE 9: 230KV TOWER

TW = O.OOOlo*TH**? • 3.09797*TH**O.3333 - O.OR9Q3*fFFVDL •
O.?7Sb7*tftlOL • O.OO~lO*TH*EFFTDL • O.00160*TH*lfFVUL •
18.:H91l' KIPS

~ ) J - >} 1 } -- -
1 -- -l - 1 1 -1 -) 1 --, J -- ) J

ANCHOPAGE-FAIRrlANKS INTERTIF CASt IA
230 KV TRANSMISSION lINE: COST ANALYSIS AN[) CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: q:29:47

.*****************

* *
*
*

INPUT DATA *
*

******************

SAG/TENSION DE:SIG~ FACTORS

lVERYOAY STRlSS TEMPlRATURE
ICE AN[) ~IND T~MPERATURE

HIGH WIND TfMPlRATURl
EXTREME: ICE: TEMPE:RATURE:
MAX UESIGN TFMP fOR GND CLFARANCE
E:DS TfNSION (PCT UTS)
NESC CONSTANT

TOTAL NUNAER or PHASES
PHASI' SPACIfIIG
CONf)UCTOR CONFIGlJRATIOtl FACTOR
GR(HJND CI.E Af~MJCF

NO. OF INSlllATORS PER TOWfR
IfIISUlATOR SAFETY FACTOR
STRlfllr. LENGTH
I, VEt, OR COMAINATION
f-(lUNDATlON TYPf
TERRAIN FACTOR
LTNE ANGLF FACTOR
TOWER GROUf\lOING
TRANSVtRSE OVERLOAD FACTOR
VERTICAL OVERLOAD FACTOR
LONGI rUDINAL l (lAO
MISCELLANEOUS HARDWARE WEIGHT
lOWER WEIGHT FACTOR

TU~ER WEIGHT ESTIMATION ALGORITHM

40. DEGREES F
O. DEGREES F

40. DEGRFES F
30. DEGREES F

120. DEGReES F
20. PERCENT

0.31 LBS/FT

TO~ER DESIGN

3
20.0 FEET
1.02
21l.0 FEET

48
2.S0
b.5 FEET

3
4

1.06 PER UNIT
.OR611

o
2.50
1. 50

1000. LBS
0.11 TONSITOWER
1.02

ICE AND WIND TENSION (peT UTS)
HIGH wIND TENSION (PCT UTS)
EXTRE~E: ICE TENSIOfll (PCT UTS)
IC~ THICKNESS wITH WIND
WINO PRESSURf kITH ICE
HIGH wIND

EXTREME ICE

DISTANC~ BETWEEN PHASES:
DI
DC'
D3
()4

05
Do

SO. PfRCE NT
50. PERCENT
70. PERCfNT

0.50 llIiChfS
a.oo LHS/SQ.F-T.
9.0 lBs/sa.FT.

0.50 INCHES

20.00 FT
?O.OO FT
LlO.OO FT

0.00 FT
0.00 FT
0.00 FT

TOWER TYPE 9: 230KV TOWER

TW = O.OOOlo*TH**? • 3.09797*TH**O.3333 - O.OR9Q3*fFFVDL •
O.?7Sb7*tftlOL • O.OO~lO*TH*EFFTDL • O.00160*TH*lfFVUL •
18.:H91l' KIPS



A"JCHQRAGE-FA!R5ANKS INTE~Trf CASE IA
230 KV TRANSMISSION LINE COST A~ALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIM(: 9:2q:47

*.~*.**.**********

*
It

*
INPUT DATA

I<

I<

I<

I D ';U'1RlR NAME:
.._---.-.

2~ (,fU1SI1E AK
I;;d ?S r GRE T
I 20 FLAMP"Gll

f-I n GA"JNfT0
2Cl S T! LT
n STARLING
"3 :) RtOI\ It~G

~1 rUCK(lU
3~ [lRAKr
:B TfRN
-~ ~ CO,,"OClR
35 MALLAIH)
3':> PUI)I)Y

37 CA'JARY
3e> PAIL
31 CARDJraL

.**.~*~**.*,.***.,

CONDUCTUR SUMMARy
**-*** •• *** •••• **

TEMP.COF.F.
STPANIJING UNIT WEIGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA*l-6

SlnCKCM) (AL/ST) CLtlS/FT) (INCHES) ( S I) , IN. ) (fF/Ec6 PST) P!:R Df.G F
--.---_ ..- ... ----.- -- .. ----- -- .... _-- ---_... _- - ..---_ .. _--- .. _""'-------

636.0 261 7 0.1\7';)0 0.9900 0.5/:109 1I. 00 10.3
636.0 30/19 0.9H1:\0 1.0190 O.hl.3Ll 1 1 • .3 0 9.7
hhb.O 2/J1 7 0.1\590 1.0000 0.591lJ 10."5 10.7
6/-'6.0 261 7 0.91/:10 1.0140 0.b01l7 I 1 • U0 10.3
715.0 241 7 0.9210 1.0360 0.h3LlR 10.S5 10.7
715.0 2hl 7 0.91\50 1.0510 0.h55':> I 1 • II 0 10.3
715.0 30/1'1 1.1110 1,0811l 0.6901 1 I • .3 0 9.7
795.0 241 7 1.02lJO 1.0920 0.7053 10."" 10 • 7
795.0 261 7 1.0940 1.1080 0.7261 11. 00 10.3
795.0 451 7 O,89hO 1.0630 0.6676 9.40 I I • ')
795.0 ';)41 7 1.02lJO 1.09 30 0.70<;3 10.85 10.9
795.0 30/19 1.i:!3':>O 1.1/100 0.7b6R I I • .3 0 9.7
qOO.O 451 7 1.0150 1.1310 0.7069 9.40 11.5
900.0 ,:>ql 7 1.1590 1.1620 0,798" 10.5') 10.9
9.,4.0 451 7 1.0750 1.1650 0,1\011 9.40 1 1 • ')
954.0 54/ 7 1.2290 1.1900 0.#\464 10.65 10.9

,
•••

) .1 J .~ J 1 I J .1 • ,$ I

ID '~LJ'1RE.R NAME.
.._--- .....

2~ C,kf1SBEAK
ttl ?':l r GRf. T
I 20 FL AM P'iGO

f-l
0 ?7 GA"JNfT

2el S TILT
n STARLING
~ :) RE:O" It~G

"\1 CUCKOO
3~ l1R AI\ r
35 TfRN
.s ~ CO"-OOR
~5 MAL LAI~[)

31:> PIJIJ!) Y

37 CA'I <l.R Y
3/:1 PAIL
31 CARDINAL

ANCHORAGE-FAIRBANKS INTE~TIF CASE IA
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:2Q:~7

t******_.*********

*
INPIJT DATA *

CONDUCTOR SUMMARy
**~*** •• *** •• *~**

TEMP.COF.F.
STIHNIJ!NG UNIT WEIGHT OUT.DIAM, TOTAL AREA MODULUS ALPHA-E.-6

SlnCKCM) (AL/ST) (L~S/FT) (INCHES) (SIJ.IN.) (tf/E.6 PS J) PE.R DEG F

--------- ... ----.- -- ... ----- --_ ..---- -------- -----_ .. _--- --""'.------
636.0 261 7 0.1\7':>0 0.9900 0.'J/:I09 1 1 • 00 10.3
656.0 50119 0.9IH\0 L 0190 O.hU~ 1 I • 50 9.7
bhh.D 2/.J1 7 0.fl590 1.0000 0.'J91/.J lil.':>5 10.7
61:>6.0 261 7 0.9180 1.0140 0.bO~7 1 1 • U0 10.3
"115.0 241 7 0.9210 I .0360 0.h5~i\ 10.'>5 1o. 7
715.0 2hl 7 0.91'\50 1.0510 o. bS 5':> I I • (10 10.3
71 5.0 30/19 1.1110 1.081 () 0.6901 1 I .50 9.7
795.0 241 7 1.0240 1.0920 0.70S3 10.')') 10 • 7
795.0 261 7 1.0940 1.1080 0.7261 II. () 0 10.3
795.0 451 7 0.89hO 1.0630 0.6676 c).1l0 1 1 • ':>
795.0 ,:>ql 7 1. 02~ 0 I • oc) 30 0.70S3 10.~5 10.9
795.0 30/19 1.23':>0 1.1/100 0.766t\ I I .50 9.7
900.0 451 7 1.0150 1.1310 0.7069 '1.40 1 I .5
900.0 ':>141 7 1.1590 1.1620 0.798') 10.65 10.9
9')4.0 1151 7 1.07')0 1.1650 0.1'.011 9.liO 1 1 • r,
954.0 541 7 1.2290 1.1960 0.#\q64 10.65 10.9

I J ,I i J cJ .1 .J j ,I I

ID '~LJ'1RE.R NAME.
.._--- .....

2~ C,kf1SBEAK
ttl ?':l r GRf. T
I 20 FL AM P'iGO

f-l
0 ?7 GA"JNfT

2el S TILT
n STARLING
~ :) RE:O" It~G

"\1 CUCKOO
3~ l1R AI\ r
35 TfRN
.s ~ CO"-OOR
~5 MAL LAI~[)

31:> PIJIJ!) Y

37 CA'I <l.R Y
3/:1 PAIL
31 CARDINAL

ANCHORAGE-FAIRBANKS INTE~TIF CASE IA
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:2Q:~7

t******_.*********

*
INPIJT DATA *

CONDUCTOR SUMMARy
**~*** •• *** •• *~**

TEMP.COF.F.
STIHNIJ!NG UNIT WEIGHT OUT.DIAM, TOTAL AREA MODULUS ALPHA-E.-6

SlnCKCM) (AL/ST) (L~S/FT) (INCHES) (SIJ.IN.) (tf/E.6 PS J) PE.R DEG F

--------- ... ----.- -- ... ----- --_ ..---- -------- -----_ .. _--- --""'.------
636.0 261 7 0.1\7':>0 0.9900 0.'J/:I09 1 1 • 00 10.3
656.0 50119 0.9IH\0 L 0190 O.hU~ 1 I • 50 9.7
bhh.D 2/.J1 7 0.fl590 1.0000 0.'J91/.J lil.':>5 10.7
61:>6.0 261 7 0.9180 1.0140 0.bO~7 1 1 • U0 10.3
"115.0 241 7 0.9210 I .0360 0.h5~i\ 10.'>5 1o. 7
715.0 2hl 7 0.91'\50 1.0510 o. bS 5':> I I • (10 10.3
71 5.0 30/19 1.1110 1.081 () 0.6901 1 I .50 9.7
795.0 241 7 1.0240 1.0920 0.70S3 10.')') 10 • 7
795.0 261 7 1.0940 1.1080 0.7261 II. () 0 10.3
795.0 451 7 0.89hO 1.0630 0.6676 c).1l0 1 1 • ':>
795.0 ,:>ql 7 1. 02~ 0 I • oc) 30 0.70S3 10.~5 10.9
795.0 30/19 1.23':>0 1.1/100 0.766t\ I I .50 9.7
900.0 451 7 1.0150 1.1310 0.7069 '1.40 1 I .5
900.0 ':>141 7 1.1590 1.1620 0.798') 10.65 10.9
9')4.0 1151 7 1.07')0 1.1650 0.1'.011 9.liO 1 1 • r,
954.0 541 7 1.2290 1.1960 0.#\q64 10.65 10.9

I J ,I i J cJ .1 .J j ,I I



) -1 ) 1 -1 ) 1 1 } } 1 1 1 ) )

ANCHORAGE-FAIARAN~S INTERTlf CASE 14
230 KV TRANSMISSION LINE COST ANALYSIS AND COI,DUCTOR OPTIMIZATION

DATE: 12 APR 74 TI~t: 9:29:1.17

** •• * •• ****.* •• ***
*
* !"lPUT DATA

'"•

2S000.0 0.0335 0.628/1977 790. 0.llJ52 0.i.l11.'3 2.b3Ll7

31s00.0 0.0551 0.609/1977 870. O. 11.1 lj 7 0.4060 2.0136
?3 7 (1 0.0 O.OBS 0.61.10/1917 HI O. o. 1399 0.4118 ;>. b?91.1

Zh200.0 0.03 1U 0.609/1977 520. 0.1313 0.1I04? 2.6347
2r..,5{J0.() 0.051.17 0.6;>7/1917 R40. 0.1320 0.1.1066 c.6GOO
?!-ilI10.0 O.0.~55 0.bOfl/1977 1350. 0.12'"14 0.1.1050 2.bllS3
3Q600.0 0.0372 0.612/1977 1\60. 0.12eR 0.3992 2.')6b]

21100.0 0.056b 0.63bIl977 900. O. I? I 1.1 0.3992 2.5502
31?00.0 (l.0375 0.62211<177 910. 0.1172 O."34Q? 2.5Q~)0

??'100.0 0.0>'>2 0.677/1977 1\90. 0.11AR 0.40bO 2.S706
2kC,OO.O 0.0~68 0.6")S/1977 90(1. 0.lt7? O.400? c.':>,),),)

")11 1100. a 0.03lJ2 0.,)9'UI977 910. O. 1 162 0.3928 2.518n
2S I~ 00.0 0.0374 0.670/1977 935. O. 1· 08 2 0.")9('8 2.')01',0

32")00.0 0.0592 0.633/1977 '150. 0.1040 0.39211 2.5027
26900.0 0.0385 0.67I1t977 970. 0.0998 O.~q4q 2.5027
)1.1(100.0 0.0/101l 0.63211977 990. 0.0987 0.3902 2.4816

If) '<U'1RlR NAME
--~- .. --_ ..

;) Ij (;H(1SHF. AK

td ?5 f (;~n T
I ('to FLh,o-q NGOI-'

I-' ;> 7 I~ANljE 1
?H S1 I LT
;>9 5, ARl. I~jG

~O fiElh, I ~IG

31 CUCKOO
~2 I>RAKE
B HfiN
31.1 CIl'JDOR
~5 MALL APD
~b RUDI)Y
H CANARY
VI RAIL
39 CAR [) It,A L

ULT.TENS. GfOM.HEAN
STRfNGTfl(LRS) RADIUS(FT)

* •
•• ****"'***********

CONDUCTOR SUMMARY
***' •• ***A*******

TfiERM. LI MIT
PRIC[($/LR) (AMPERES)

AC RESIST.
AT 2S DEG C IND.RE~CT. CAP.REAC'.
(OHMS/HILE) (OHMS/MILE) (MDHM-MILES)
.-----~---- ---------.. _.... _--------

) 1 ) -l ) "} 1 ') } ) ) 1 l ) 'J

ANCHORAGf.-FAIRAANKS IN1ERTlf CASE 14
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 74 TI~t: 9:29:47

"
" I"IPUT DATA '"

'"

2<;000.0 0.03'3S 0.628/1977 190. 0.1452 o• i.I I 1.'3 2.b347
lj'jOO.O 0.0.$51 0.609/1977 870. 0.1447 0.4060 2.b136
257(10.0 0.0.$.$':) 0.6 4 0/19/1 ill 0 • o. 1399 0.4118 2.6294
";,2011.0 o•0 3/13 0.609/1'177 820. 0.1573 0.4042 2.f>31.J7
2r..,')()0.() 0.11.$47 0.6?7/1917 840. 0.13"0 O.40nh 2. bl.i i) 0
?HI110.0 0.0 Y:;S 0.60fl/1977 8':>0. 0.1244 0.40')0 2.6453
31.i600.0 0.0572 0.61211<)77 1\60. 0.121:\8 0.3992 2.')601
21100.0 0.03bb 0.636/1<)77 900. 0.1214 0.3992 2.5502
51?OO.O (1.0375 0.622/1 9 77 q 1O. 0.1172 0.34Q? 2.54~)0

2?<J\J0.O 0.0.3"2 0.677/1977 ~90. O.lI1H\ 0.4060 2.S101:>
2HO,OO.() 0.0~68 O.6~S/lq77 ClOIl. O.ltl? ().400(' 2.S5,)';
~ f\ II 00 • 0 0.0.392 0.599/1971 910. O. 1 162 0.3928 2.5181>
2S1J00.0 0.0374 0.670/1977 ens. 0.1082 O. H?8 2.50110
32~OO.0 0.0.5'12 0.633/1977 950. 0.1040 0.3921\ 2.5027
26900.0 0.0.385 0.6711t977 970. 0.0998 0.~q49 2.5027
~4?OO.0 O.OlIOq 0.632/1977 990. 0.0987 0.3902 2.4816

If) \j1)"1R!:.R NAME
--~- .... _- ..

;>q (;fdlSHf. AK

to ?5 F (;~'L T
I ('to Fll\,'1 I NGOI--'

I--' ;:J 1 (~A~lIjE1

?H S1Ili
;;'1 S1ARl.ING
~O RElh,PIG
31 CUCKOO

'" I)R AKE
B HI<N
34 [O'JI)OR

~5 MAL l APD
~6 RUDI)Y
H CANARy

~" RAIL
39 CAR [) Ita L

Ul1.TENS. GFOM.HEAN
STRfNGTf1CLRS) RAPIUS(FT)

'" "
"*""''''''''''***'''*******

CONDUCTOR SUMMARY
***'*~**AA****'**

THERM.LIHIT
PRICE($/LR) (AMP~RES)

AC RESIST.
AT 25 OEr, C IND.REACf. CAP.REACT.
(OHMS/HILE) (OHMS/MILE) (MOHM-MILES)
~-_.~-~---- -~-------.- ..... _--------

) 1 ) -l ) "} 1 ') } ) ) 1 l ) 'J

ANCHORAGf.-FAIRAANKS IN1ERTlf CASE 14
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 74 TI~t: 9:29:47

"
" I"IPUT DATA '"

'"

2<;000.0 0.03'3S 0.628/1977 190. 0.1452 o• i.I I 1.'3 2.b347
lj'jOO.O 0.0.$51 0.609/1977 870. 0.1447 0.4060 2.b136
257(10.0 0.0.$.$':) 0.6 4 0/19/1 ill 0 • o. 1399 0.4118 2.6294
";,2011.0 o•0 3/13 0.609/1'177 820. 0.1573 0.4042 2.f>31.J7
2r..,')()0.() 0.11.$47 0.6?7/1917 840. 0.13"0 O.40nh 2. bl.i i) 0
?HI110.0 0.0 Y:;S 0.60fl/1977 8':>0. 0.1244 0.40')0 2.6453
31.i600.0 0.0572 0.61211<)77 1\60. 0.121:\8 0.3992 2.')601
21100.0 0.03bb 0.636/1<)77 900. 0.1214 0.3992 2.5502
51?OO.O (1.0375 0.622/1 9 77 q 1O. 0.1172 0.34Q? 2.54~)0

2?<J\J0.O 0.0.3"2 0.677/1977 ~90. O.lI1H\ 0.4060 2.S101:>
2HO,OO.() 0.0~68 O.6~S/lq77 ClOIl. O.ltl? ().400(' 2.S5,)';
~ f\ II 00 • 0 0.0.392 0.599/1971 910. O. 1 162 0.3928 2.5181>
2S1J00.0 0.0374 0.670/1977 ens. 0.1082 O. H?8 2.50110
32~OO.0 0.0.5'12 0.633/1977 950. 0.1040 0.3921\ 2.5027
26900.0 0.0.385 0.6711t977 970. 0.0998 0.~q49 2.5027
~4?OO.0 O.OlIOq 0.632/1977 990. 0.0987 0.3902 2.4816

If) \j1)"1R!:.R NAME
--~- .... _- ..

;>q (;fdlSHf. AK

to ?5 F (;~'L T
I ('to Fll\,'1 I NGOI--'

I--' ;:J 1 (~A~lIjE1

?H S1Ili
;;'1 S1ARl.ING
~O RElh,PIG
31 CUCKOO

'" I)R AKE
B HI<N
34 [O'JI)OR

~5 MAL l APD
~6 RUDI)Y
H CANARy

~" RAIL
39 CAR [) Ita L

Ul1.TENS. GFOM.HEAN
STRfNGTf1CLRS) RAPIUS(FT)

'" "
"*""''''''''''***'''*******

CONDUCTOR SUMMARY
***'*~**AA****'**

THERM.LIHIT
PRICE($/LR) (AMP~RES)

AC RESIST.
AT 25 OEr, C IND.REACf. CAP.REACT.
(OHMS/HILE) (OHMS/MILE) (MOHM-MILES)
~-_.~-~---- -~-------.- ..... _--------



A~CHOWAGE-FAI~~A~KS INTE~TIF CASI: Ii
230 KV TRANSMISSION LINE COST A~ALYSrS AND CONDUCTOR UPTIMIlATION

DAT~: 12 APR 79 TI~E: 9:29:47

.***.**.~.*~~*.**•

INPUT DATA *
*•

*••• ,****.**.* •• ,.

•
•

UNIT MATERIALS CnSTS INPUT VALLIE HEFfRFNCF YEAR FOR INPUT

-~----------------------

PRICf OF TuqR MATEfnAL
PRICE OF CONCRETt
PRTCE OF GHIJUNI) .,IRE
INSTALLED COST OF- GROl)tHlING SYSTEM

0.9S7 $/Ltl
0.00 $/CLJ.YD.

0.000 $/Ltl
0.00 $/TOWER

1979
1977
te177
1977

to
I

f-l
N

T(l" F"' SF TlH'
Tn" ERA 5 501 Rl Y
F0 U'H)A TION 5I: TlJ P
FOllNDATION ASStMBLY
fOUNDATION I:XCAVATION
PRTCt OF MISCfLLANI:OUS HARl)dRE

17SI. $
O.4SS .'Ii I LEI

O. $
/.IlljO.OO $ITON

0.00 $/CLJ.YO.
29(J.OO $ITOW~R

1979
1979
1919
1979
1979
1977

IjNTT LAflOR COSTS

RFFFRENCE YEA~ LABOR COST
5TRI ',G GRIII J"i D wIRE
STRING LABOR MARKUP

24.00 $/MANHOlJR
0.0 "'!MILE
/.1,2 PER UNIT

1979
1977

IINTI TRANSPORTAT ION COSTS

--------------~.--.------

TOWER
FOUNnATION CONCRETE
FOUNDATION STEEL
CONDUCTOR
GROUND ~IRE

INSULATOR
HARD.,AHF

100.0 $/TON
100.0 $/VO
100.0 $/TON
100.0 $ITON
100.0 $nON
100.0 $!TON OR $/M~~3

100.0 $!TON

..1 J .J I .~ .~ J •• ~ " ..1 & J j J .~ <§

6~CHO~AGE-FAr~~A~~S rNTE~TIF CASt Ii
230 KV TRANSMISSION LINE. COST A~ALYSrS AND CONDUCTOR UPTIMIlATION

DAT~: 12 APR 79 Tr~E.: 9:29:47

INPUT OATh
1<

I<

•
*••••• * •••• ***** ••

•
•

UNIT ~A'ERIALS COSTS INPUT VALLJ!' HEFERfNCf YEAH FOR INPUT

PRIer OF TiJr;t:R MATEfnAL
PRICE OF CO~CREIE

PRICE. OF GHIJUND "IRE
INSTALLED COST OF- GROIJNOING SYSTEM

0.9')7 $/Ul
0.00 $/CLJ.YD.

0.000 $/L~

0.00 $/TDWER

19Jq
1977
1977
197 7

TOl/fH SfTLJP
In" ERA 5 S [fl Rl Y
F 0 U'jf) AII (J N S tT lJ P
FOUNDATION ASSt"1BlY
fOUNDATION tXCAVATION
PRICE OF "1ISCELL ANtOUS HARi)dRE

17')1. $
0.4')5 $/LB

O. $
4140,00 $/TON

0.00 $/CU.YD.
290.00 $/TOW~R

1979
1979
1919
1979
1979
1977

IJNTI LAbOR COSTS
--._----.-~._---

RFFFRENCE YEA~ LAHOR COST
STRhG GROIJ"iD wIRE
STRING LABOR MARKUP

24.00 $/MANHOUR
0.0 ~/MILE:

4.2 PER UNIT

1979
1977

IINII TRANSPORTATIDN COSTS
------------------------.

TOwER
FOI)'WATION CONCRETE
FOUNDATION STftL
COl\l()UCTOH
GROU"ID ;1 I RE
INSULATDR
r! ARD .. Af<F

100.0 SITON
100.0 $/YO
100.0 $/TON
100,0 $ITON
100.0 $nON
100.0 $/TON OR $/~~*3

100.0 S!TON

•••
J J I ~ .1 J ,~ i ,) J .1 .'~'

6~CHO~AGE-FAr~~A~~S rNTE~TIF CASt Ii
230 KV TRANSMISSION LINE. COST A~ALYSrS AND CONDUCTOR UPTIMIlATION

DAT~: 12 APR 79 Tr~E.: 9:29:47

INPUT OATh
1<

I<

•
*••••• * •••• ***** ••

•
•

UNIT ~A'ERIALS COSTS INPUT VALLJ!' HEFERfNCf YEAH FOR INPUT

PRIer OF TiJr;t:R MATEfnAL
PRICE OF CO~CREIE

PRICE. OF GHIJUND "IRE
INSTALLED COST OF- GROIJNOING SYSTEM

0.9')7 $/Ul
0.00 $/CLJ.YD.

0.000 $/L~

0.00 $/TDWER

19Jq
1977
1977
197 7

TOl/fH SfTLJP
In" ERA 5 S [fl Rl Y
F 0 U'jf) AII (J N S tT lJ P
FOUNDATION ASSt"1BlY
fOUNDATION tXCAVATION
PRICE OF "1ISCELL ANtOUS HARi)dRE

17')1. $
0.4')5 $/LB

O. $
4140,00 $/TON

0.00 $/CU.YD.
290.00 $/TOW~R

1979
1979
1919
1979
1979
1977

IJNTI LAbOR COSTS
--._----.-~._---

RFFFRENCE YEA~ LAHOR COST
STRhG GROIJ"iD wIRE
STRING LABOR MARKUP

24.00 $/MANHOUR
0.0 ~/MILE:

4.2 PER UNIT

1979
1977

IINII TRANSPORTATIDN COSTS
------------------------.

TOwER
FOI)'WATION CONCRETE
FOUNDATION STftL
COl\l()UCTOH
GROU"ID ;1 I RE
INSULATDR
r! ARD .. Af<F

100.0 SITON
100.0 $/YO
100.0 $/TON
100,0 $ITON
100.0 $nON
100.0 $/TON OR $/~~*3

100.0 S!TON

•••
J J I ~ .1 J ,~ i ,) J .1 .'~'



) ---'} k __ 'j 1 -~-- 'l '~-J
~ .."..-, '--l ) -- 1 ,._.,. -) --.'}

A~CHO~Ar.E-FAtRBANKS I~TF.RTIE CASE IA
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIlATION

DATE: 1~ APR 79 TIM~: 9:29:47

***.,.**********._***a****************

*
*
*•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTITIES PER MILE

*
*•
*

-*************_ ••• *************-**-***

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT
.--------------.-------------------- .. ------

PRtSENi wOKTH
.-----------~-_ ..-------------------_.

CU~~DUC T01< INSIALlEI) COST UNf LOSSES OKM COST LINE COS1

.-- ..-.--- -.---------_._--_.------------.---------------------.------------ -----_._---- .------- ---------
NO. KCM SPAN(FT) MAnRIALS TRANSPORTATION INSTALLATION fNGIl DC SUBTOTAL SUf3TOTAL SUBTOTAL TOTAL

_..._---- --------- -------------- ------------ ------- ---.-.-- -------- --------
O;l
I VI 9S~. 1300. 6AI I17 •• 3834. 84796. 93?A. 166104. 32600. 3?84. 20148,.,.
~
C"N .5'; 79C,. I ,00. 64664. 57 21. 82616. 908l:1. 1600S9. H120 • 3151. ;023S lJ •

3':- 79'). 1400. 6551S. 3684. 1:\2031. 90?3. 160113. 39120. 3161 • 10;;>394.

37 '100. 131]0. 67;>99. 3772. 84608. 9307. 164986. 31.lS43. 3257. 2027AI.j.

3'1 9':>/1. 1'J 0o. 1.>95S? 382A. 1:\467"), 9314. 167367. 32600. 3322. ?0328i-\.

37 900. 1400. 61:\6'17. 3766. S4494. 9294. 166?~1. 34S43. 3?9/.l. 2o!.j I) R i-\ •

3~, 79':>. \':>00. 66R79. 361\9. 112176. 903'1. 16171:14. 39120. .$Z06. ?Oul0".

.5<' 79C,. 1300. 655':>8. 368':>. 83A93. 92;;>8. 162304 • ")9523. 3195. 2U"iiJe2.
")() 715. UOO. /">3510. 3615. 82301. QOS3. 1')S/.l71\. 44166. 31 12. 20r,75b.

50 71S. 1400. 64204. 3')76. 1\1729. A990. I,)R49Fl. /.l~166. 3122 • 20S7i'l7.

3. <1 74",. 1300. 65R07. 3659. 84359. 9279. 163104. 39599. 3209. 205913-

32 7'1'). 140 i). b67R4 .. 3669. 83683. 920':>. 163342. 390;23. 3726. 20.,091.

H 95 11. 1500. 71f1113. 31:\70. 8':>337. 93£'.7. 170437. 32bOO. 1397. ? 0 1-.1.1 33,

3d 95 1.1 • 1300. 701?6. 3831. 86787. Cl547. 170300. 32997 • 53 71. {'Ubh.,1.

3 Q 95 il. 110'00. 703R6. 4033. 87082. 9579. 171080. 32600. BAS. 207Gt,5.

3 i 900. 1')00. 70983. SA07. 85172. 9369. 169331. 345/.l3. 351.>9. ?07242.

3 (J 79S. \400. 67235. 3653. 84298. 9275. 164459. 39599. 3248. 20730b.

3", 795. IbOO. 6912/j. 3735. 82979. 912/:1. 164966. 39120. 3282. 207367.

30 71S. 1500. 65702. 3580 • 81896 • 9009. 160187. 4/.l166. 3167. 207520.

3'::> 79':>. 1<'00. 668139. 3916. 8'5020. 9352. 165176. 39120. 3254. 201'J1.j'l.

31 900. 1200. 6<}631. 3977. 86926. 9562. 1700'16 • 34543. 3361 • 207<:;9<:;.

29 71'5. 1300. n4091. 3593, 83683. 920':>. 160573. 44804. 31':>0. 20P-S?7 •

211 636. 1200. 58M!:!. .3345. 82481 • 907.$. 1':>3')48. 52193. 297S. 20871':>.

3<:' 795. 1':100. 6R8k3. 3701. 84257. 9268. 166109. 395<'3. 3295. 20P,921.>.

3,., 900. 1.$00. h9499. 3780. 86082. 953'). 16'Hl96. 36096. H51. 20P,942.

)
-,,",,- -') 4;',",

}
,~

1 ~l
" cJ '''-l 1 -) '}

A~CHO~Ar.E-FAIRBANKS l~TF.RTIE CASE IA
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIlATION

DATE: 1~ APR 79 TIM~: 9:29:47

*
*
*•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTITIES PER MILE

*•
*
*

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT

.--------------.------------.-------~------

PRt.SENT I'iOKTH
.-----------~--~.-------------------_.

CU~JDUC T01< INSIALLEI) COST UNf LOSSES OK.M COST LINE COSl

--- ..-.--- -~- .. --_._---_.-_..---------------------------.-------.------------ -----_._---- -------- ________ 01

NO. KCM SPAN(FT) MAnRIALS TRANSPORTATION INSTALLATION fNGII DC SUBTOTAL SUllTOTAL SURTOTAL TOTAL
_....---- --------- -------------- , ------------ ------- ---.- ..-- -------- --------

0;1
I

~q 9S~. 1300. oAI/n. 3834. 84 7'10. 9321\. 106104. 32600. 3284. 201481',.
f-l
(,N y; 79r:... 1300. 6116b4. 57 21. 82616. 9uRIl. 160089. ~9120. 31S1. ;O?)S'J •

3':> 7<]<:'. 1400. 6557S. 3684. 82031. 9023. 100113. H 120. ~ 1 b 1 • 20;;>394.

37 900. 131]0. b7?49. 3772. 84608. 9307. 164986. 3i.lS43. 3257. ;>027AI.j.

3q 'I':> Ij • 1'.00. 1.>95')2. 382A. 846 n. 9~14. 167367. 32600. 3322. 20"V8i-\ •

37 900. 1400. 686'H • 3766. e44Q4. 9294. lh6?51. 34')43. 32911. 2 Ol.j (!f\i-I.

3~, 79",. 1500. 66F179. 361\9. 112176. 9034. 16171:\4. 391;>0. ~2()6. 2u"10'?

5<' 79">. 1300. 655':>8. 368". 83A9.>. 9n8. 162304. ~9523. 31'1S. 20"iiJf.2.
)(1 715. UOO. /13510. 361S. 8230 I. 9055. 1')8471\. 44166. 31 12. 20"750.

.H! 71'1. 1400. 64204. 3S76. 81729. 1\990. 1,)8119Fl. 44166. 3122. 20S7il7 •

3..j 74r;,. 1300. 65R07. 3659. 843S9. 9279. 163104. 39')99. 3;>09. 20<;913-

3;> 745. 140 i). b67A4. 3669. 83683. nO':l. 163342. 390;23. 3726. 201,091.

)'1 95 11. 1500. 71F1 l13. 3870. 8<:.337. 93fl7. 170437. 32600. 1397. ?OM-B.

3,\ 9SI~ • 1300. 701?6. 3831. 86787. 9547. 170300. 32997 • B71. 20bhh7.

3 Q 9S il. 1COO. 70311b. 4033. 870R2. 9579. 171080. 3?600. 33F1S. 207Gt,5.

3 i 900. 1".>00. 709R3. ~R07. 8S172. 9369. 169351. 34S43. 331.>9. ?0724;>.

3 r, 79r:,. \400. 6723'>. 3653. 84298. 9275. 1644S9. 59599. 3248. 207300.

)'., 795. lbOO. b912IJ. 3735. 82979. 9128. IblJ906. 39120. 3282. 207567.

30 71 '). 1500. 6';,702. 3580. 81896 • 9009. 160187. lllJ166. 3167. 207520.

35 795. 1<'00. 661>89. 3916. 8,020. 9352. 165176. 39120. 32S11. 207':>44.

3f '100. 1200. 69631. 3977. 86926. 9562. 170096 • 34S113. 3361 • 207<:;99.

29 71, • 1300. hll091. 3'593. 83683. 920". 160573. IJ4aOlJ. 31':10. 20FlS?7 •

211 636. 1200. '>8M8. .334S. 82481. 9073. 1,,3'511a. 52143 • 297". 20871':1.

3c 79,. 1"00. 6881\3. 3701. 84257. 9268. 166109. 39"23. 3?95. ?0P,Q21.>.

36 900. UOO. f,QlJ99. 3780. 86682. 953'), 16'Hl96. 36096. HSI. 20A942.

)
-,,",,- -') 4;',",

}
,~

1 ~l
" cJ '''-l 1 -) '}

A~CHO~Ar.E-FAIRBANKS l~TF.RTIE CASE IA
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIlATION

DATE: 1~ APR 79 TIM~: 9:29:47

*
*
*•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTITIES PER MILE

*•
*
*

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT

.--------------.------------.-------~------

PRt.SENT I'iOKTH
.-----------~--~.-------------------_.

CU~JDUC T01< INSIALLEI) COST UNf LOSSES OK.M COST LINE COSl

--- ..-.--- -~- .. --_._---_.-_..---------------------------.-------.------------ -----_._---- -------- ________ 01

NO. KCM SPAN(FT) MAnRIALS TRANSPORTATION INSTALLATION fNGII DC SUBTOTAL SUllTOTAL SURTOTAL TOTAL
_....---- --------- -------------- , ------------ ------- ---.- ..-- -------- --------

0;1
I

~q 9S~. 1300. oAI/n. 3834. 84 7'10. 9321\. 106104. 32600. 3284. 201481',.
f-l
(,N y; 79r:... 1300. 6116b4. 57 21. 82616. 9uRIl. 160089. ~9120. 31S1. ;O?)S'J •

3':> 7<]<:'. 1400. 6557S. 3684. 82031. 9023. 100113. H 120. ~ 1 b 1 • 20;;>394.

37 900. 131]0. b7?49. 3772. 84608. 9307. 164986. 3i.lS43. 3257. ;>027AI.j.

3q 'I':> Ij • 1'.00. 1.>95')2. 382A. 846 n. 9~14. 167367. 32600. 3322. 20"V8i-\ •

37 900. 1400. 686'H • 3766. e44Q4. 9294. lh6?51. 34')43. 32911. 2 Ol.j (!f\i-I.

3~, 79",. 1500. 66F179. 361\9. 112176. 9034. 16171:\4. 391;>0. ~2()6. 2u"10'?

5<' 79">. 1300. 655':>8. 368". 83A9.>. 9n8. 162304. ~9523. 31'1S. 20"iiJf.2.
)(1 715. UOO. /13510. 361S. 8230 I. 9055. 1')8471\. 44166. 31 12. 20"750.

.H! 71'1. 1400. 64204. 3S76. 81729. 1\990. 1,)8119Fl. 44166. 3122. 20S7il7 •

3..j 74r;,. 1300. 65R07. 3659. 843S9. 9279. 163104. 39')99. 3;>09. 20<;913-

3;> 745. 140 i). b67A4. 3669. 83683. nO':l. 163342. 390;23. 3726. 201,091.

)'1 95 11. 1500. 71F1 l13. 3870. 8<:.337. 93fl7. 170437. 32600. 1397. ?OM-B.

3,\ 9SI~ • 1300. 701?6. 3831. 86787. 9547. 170300. 32997 • B71. 20bhh7.

3 Q 9S il. 1COO. 70311b. 4033. 870R2. 9579. 171080. 3?600. 33F1S. 207Gt,5.

3 i 900. 1".>00. 709R3. ~R07. 8S172. 9369. 169351. 34S43. 331.>9. ?0724;>.

3 r, 79r:,. \400. 6723'>. 3653. 84298. 9275. 1644S9. 59599. 3248. 207300.

)'., 795. lbOO. b912IJ. 3735. 82979. 9128. IblJ906. 39120. 3282. 207567.

30 71 '). 1500. 6';,702. 3580. 81896 • 9009. 160187. lllJ166. 3167. 207520.

35 795. 1<'00. 661>89. 3916. 8,020. 9352. 165176. 39120. 32S11. 207':>44.

3f '100. 1200. 69631. 3977. 86926. 9562. 170096 • 34S113. 3361 • 207<:;99.

29 71, • 1300. hll091. 3'593. 83683. 920". 160573. IJ4aOlJ. 31':10. 20FlS?7 •

211 636. 1200. '>8M8. .334S. 82481. 9073. 1,,3'511a. 52143 • 297". 20871':1.

3c 79,. 1"00. 6881\3. 3701. 84257. 9268. 166109. 39"23. 3?95. ?0P,Q21.>.

36 900. UOO. f,QlJ99. 3780. 86682. 953'), 16'Hl96. 36096. HSI. 20A942.



A\(HORAGE-FAIRBANKS INTERTIF CASE 1&
230 Kv THANS"IS5!ON LINE COST A~ALYSlS AND cn~DU[lnR DPTIMIZATIU~

DATE: 12 APR 79 Tl~E: Q:29:47

*.*********.*t****.~•••• ******
*
*
*

*

CCST OUTPUT PEH MILt
PRESENT VALU~ WATE

7.00 PERCENT

*
*
*

*
.*.*~*****t*.* •• *••• ******.***

CONDUCTOR /'\UMB~R = 39
9~4. KCMIL 1300. FT SPAN 67.7 FT TOwFR

INSTALLfD COST MATERIAL TRANSPORTATION INSTALLATION TOT AL
Bh't AKI)U .. " iJlJAtn TTY COST($) TONNAGE COSTr$) COST($) C05T($)

............ _... --------- -------. ----.--- ------- ----_ .._------- ------------ - ... ----
t::d CONf'UCfflP 11'2:'7. 33316.I 151'.40. rr 140Ro. 9.75 973,
f-l GRIlUNU .. IRE O• FT 0, 0.00 0, 0, o•..,.

I '"'Si'L' T(WS ;>07. UNITS 1313. 1. 14 244. 1')':>7.
HARI' ," Af.( E 1429. 0.47 47. IlI77 •
TO~~ I-IS 4.3 UNTTS 38870, 20.31 2031. 20019. 01>'121.
FOU'.I)' r 1urJS /j.3 UN IT 5 3327. 53!!, 22280. ?6ILl').
RIGHT lIF ... flY 13. ACRES 91?O, 18? 14 1. ?7301.
I DC It Nb I ,'j f ~ RI "JG 9328. 932H.
--------------- -.- ....... ------ ------ ._-- .. - -------
TOTILS bR147. 31.0~ 3834. 8Ll7 9 0. 160101.1.

PRESE.NT VALUE ( $)

LOSS flNALYSIS DEMAND LOSSES ENERGY LOSSE.S TOTAL LnSS~S

-------------------- ------.-----. ..-- .. -------- _.-- .... -------
RESISTA/'\CE. LOSSES 24581>. 7992, 32"80.
CORONA LOSSES O. 19. 19.
--------------- ..--- --_ ....-. ------- ---_ .....
TOT ~LS 24<'81>. 80 II • 32600.

t I ,. J J ,J , i ,. I , J ,J 'f-<~

A~CHORAGE-FAIRBANKS INTERTIF CASE IA
230 Kv TRANSMISSION LINE COST A~ALYSIS AND CG\DUCTGR OPTIMIZATION

DATE: 12 APR 79 TI~E: 0:29:47

•• ***********l*** •• * •••••• ****
*

*

*

COST OUTPUT PER MILt
PRESENT VALUt WATE

7.00 PERCENT

*
*
*
*
*

CONDUCTOR /-;UI'IBtR = 39
9~4. KCMIL 1300. FT SPAN 87.7 FT TO~FR

INSTALLfD COST MATfRIAL TRANSPORTATION INSTALLATION TOTAL
Hh't AKI)U .... iWAN TTTy COSI($) TONNAGE COST£$) COST($) [OST($)--_ ... ---------. -------. -------- ------- ----_ .._--- ... --- ------------ -_ ... ----

t:xi CONf'UcrOp 151'140. rr 1401'10. 9.75 973, 11'2:'7. 33310,I
f-I GRllllNIJ .. IRE O• F T O. 0.00 O. O. o•.j:;o

I NS\IL h TIWS ?07. UNITS 1313. t. 14 244, 1')':17.
Ii Af./I' ," Af.( E 1429. 0,47 47, 11177 •
IO~1:' 1-15 4.3 UNITS 38870, 20,31 2031, 20019. bh'l21 •
Fau'. I.>" I I IjrJS IJ • 3 UNITS 3327, 538, 2221'10. 2614').
RIGHI lIF ... flY 13. ACRES 9120, 182 Il t. ?7301.
IO(/lNbPJFtPING 9328. 932f:l.
--------------- -.----- ------ ------ -------
TOTILS bR147. 31.6~ 383£1. BIl7 90. 16610ll.

PRESENT VALUE ( $)

LOS;; flNAlYSIS DEMAND LOSSES ENERGY LOSSE.S TOTAL LOSStS
-------------------- ------.-----. ..-- .. -------- ---- ...-------
RESISTA/-;CE LOSSES 24581>. 7992, 32':180.
CORONA LOSSES O. 19, 19.
----------------.--- --_ ... _- ---_ .. _- ---_......
TOTALS 24<'81'1, 8011. 32600.

t ,. J J .) ....~ ,
••

J ,J I-<~

"

A~CHORAGE-FAIRBANKS INTERTIF CASE IA
230 Kv TRANSMISSION LINE COST A~ALYSIS AND CG\DUCTGR OPTIMIZATION

DATE: 12 APR 79 TI~E: 0:29:47

•• ***********l*** •• * •••••• ****
*

*

*

COST OUTPUT PER MILt
PRESENT VALUt WATE

7.00 PERCENT

*
*
*
*
*

CONDUCTOR /-;UI'IBtR = 39
9~4. KCMIL 1300. FT SPAN 87.7 FT TO~FR

INSTALLfD COST MATfRIAL TRANSPORTATION INSTALLATION TOTAL
Hh't AKI)U .... iWAN TTTy COSI($) TONNAGE COST£$) COST($) [OST($)--_ ... ---------. -------. -------- ------- ----_ .._--- ... --- ------------ -_ ... ----

t:xi CONf'UcrOp 151'140. rr 1401'10. 9.75 973, 11'2:'7. 33310,I
f-I GRllllNIJ .. IRE O• F T O. 0.00 O. O. o•.j:;o

I NS\IL h TIWS ?07. UNITS 1313. t. 14 244, 1')':17.
Ii ARI' ," Af.( E 1429. 0,47 47, 11177 •
IO~1:' 1-15 4.3 UNITS 38870, 20,31 2031, 20019. bh'l21 •
Fau'. I.>" I I IjrJS IJ • 3 UNITS 3327, 538, 2221'10. 2614').
RIGHI lIF ... flY 13. ACRES 9120, 182 Il t. ?7301.
IO(/lNbPJFtPING 9328. 932f:l.
--------------- -.----- ------ ------ -------
TOTILS bR147. 31.6~ 383£1. BIl7 90. 16610ll.

PRESENT VALUE ( $)

LOS;; flNAlYSIS DEMAND LOSSES ENERGY LOSSE.S TOTAL LOSStS
-------------------- ------.-----. ..-- .. -------- ---- ...-------
RESISTA/-;CE LOSSES 24581>. 7992, 32':180.
CORONA LOSSES O. 19, 19.
----------------.--- --_ ... _- ---_ .. _- ---_......
TOTALS 24<'81'1, 8011. 32600.

t ,I J J .J ....~ ,
••

J ,J I-<~

"



1 -1 " ,.. , 1 -'-1 -~ 1 1 ') J 1 1 -l '--')

INTE~NATIONAL fNGINfERING co. INC
SAN FRANCISCO CALIFORNIA

TRANSMISSION LINE COST ANALYSIS PROGRAM
VERSION 1: 23 FEB 1979,

ANCHORAGE-FAIRHANKS INTERTIE CASE In
230 KV TRANSMISSION LIN~ COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: Q:37:07

b:i
I

I-l
VI

5YSTFM ECONOMiC FACTORS.......~..----..-...._.
srARTING Y~AR o~ STUDY
ENOING yfAR U~ STUDY
SASE YEAR FOR fSCALATION
MAXIMUM CIMCl:JIT LOAI)JNG
4VEf~AGE CIRCUIT LOAI)I"lG
DEMAND COST ~ACTOR

ENfRGY COST FACTOR
VAR COST FACTOR
CAPITAL COST/OISCOUNT RATE:

MINIMI)M
MA>.IMU~1

"lUM8fR OF INTERVALS
O&M COST FACTOR
RIGHT OF WAY C"~T FACTOR
RIGHT OF wAy CLEARING COST
INTtREsr DURING CONSTRUCTION
ENGINHRING FH

•••••••• ***.*** •••
* ** INPUT DATA •
• *
*.**.**** •• *.** •••

INPUT VALUE

1979
1991>
1'177

13b.8 MVA
jJ9.2 /'IVA
73.0 $/1<1'1
1.5.011ILLS/KWH
0.0 $/I<VAR

7,0 PE:RCVH
10,0 PERCENT

I
I.S X CAP.COST

715.0 $/ACRE
11l30.0 $/ACRE.

0.00 X INST.CST
11.00 % INST.CST

~~FER~NCE YlA~ FOR IN~UT
••••• e ••••••••••••••••••

l~ql

l~qg

197q
1lJ79
tqlHI

PHI"
lqell

1<'7'1
\q7q
19H

INTE~NATIONAL fNGINfERING co. INC
SAN FRA~CISCO CALIFORNIA

TRANSMISSION LINE COST ANALYSIS PROGRAM
VERSION 1: 23 FEB 1979,

ANCHORAGE·FAIR~ANKS INTERTIE CASE 10
230 KV TRANSMISSION LINt COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: Q:37:07

••••• **.*.*.* •••••
• *
* INPUT DATA •
• ••• *••• *••••••• *•••

···~1

SYSTFM ECONOMiC FACTORS...._.-~..----_.-.._-_.
STARTING ytAR OF STUDY
ENOING YFAR UF STUDY
SASE YEAR FOR FSCAlATION
MAXIMUM CIHCl:JIT LOAI)1NG
AVEf~AGE CH<CUIr lOAJ)I"lG
DEMAND COST ~ACTOR

ENfRGY COST FACTOR
VAR COST FACTOR
CAPITAL COST/DISCOUNT RATE:

MINT~I)M

MA>. I MU~1
NUM~fR OF INTERVALS

O&M COST FACTOR
RIGHT OF WAY C"~T FACTOR
RIGHT OF wAy CLEARING COST
INTtREsr DURING CONSTRUCTION
ENGINI:.ERING FE.F

INPUT VALUE

1979
1996
1977

13b,8 MVA
49,2 MVA
73,0 $/Kw
1.5.0 11ILLS/KWH
0.0 $/KVAR

7,0 Pc-RCVH
10,0 PERCENT

I
1.S X CAP.COST

71'5,0 $/ACRE
1430,0 $/ACRc

0,00 X INST.CST
11.00 % INST.CST

• •••• 8 ••••••••••••••••••

1~9i!
l~qg

1979
lCnq
1tllHI

\lHlll
191.\11

PHQ
19H
19H

INTE~NATIONAL fNGINfERING co. INC
SAN FRA~CISCO CALIFORNIA

TRANSMISSION LINE COST ANALYSIS PROGRAM
VERSION 1: 23 FEB 1979,

ANCHORAGE·FAIR~ANKS INTERTIE CASE 10
230 KV TRANSMISSION LINt COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: Q:37:07

••••• **.*.*.* •••••
• *
* INPUT DATA •
• ••• *••• *••••••• *•••

···~1

SYSTFM ECONOMiC FACTORS...._.-~..----_.-.._-_.
STARTING ytAR OF STUDY
ENOING YFAR UF STUDY
SASE YEAR FOR FSCAlATION
MAXIMUM CIHCl:JIT LOAI)1NG
AVEf~AGE CH<CUIr lOAJ)I"lG
DEMAND COST ~ACTOR

ENfRGY COST FACTOR
VAR COST FACTOR
CAPITAL COST/DISCOUNT RATE:

MINT~I)M

MA>. I MU~1
NUM~fR OF INTERVALS

O&M COST FACTOR
RIGHT OF WAY C"~T FACTOR
RIGHT OF wAy CLEARING COST
INTtREsr DURING CONSTRUCTION
ENGINI:.ERING FE.F

INPUT VALUE

1979
1996
1977

13b,8 MVA
49,2 MVA
73,0 $/Kw
1.5.0 11ILLS/KWH
0.0 $/KVAR

7,0 Pc-RCVH
10,0 PERCENT

I
1.S X CAP.COST

71'5,0 $/ACRE
1430,0 $/ACRc

0,00 X INST.CST
11.00 % INST.CST

• •••• 8 ••••••••••••••••••

1~9i!
l~qg

1979
lCnq
1tllHI

\lHlll
191.\11

PHQ
19H
19H



ANCHORAGr.FAtR~AN~S INTfRTI~ CASE IB230 KV TRANSMISSION LI~E COST ANALYSIS A~O CONDUCTOR OPTIMIZATIONDATE: I? APR 79 TIME: 9:~i:07

•••••• w•••• **** •• *
*!Nf>UT DATA..

**** ••••••• , ••• * ••

_=~= ••

._~

.~~ __

~~••

_.~H

.~~

LONDUCTOR nATA
---~==~=~=-----_._.~.-.- ... P ••~~.-~--~~··

GROIJND ... !kE DATA

1200. FT
1600. FT
100.0 fT

SPAN DATA

MIrHMUM
MAXIMIJM
INTE.RVAL

~.~w __ ~_~_~~ __ ~_~~a~.B_-~ •• M.~.~ ••....~.
o

0.00 IN
0.0000 LBS/FT

rWM!:lER PER TOWER
[) IAMUFR
WEIGYT

!
O.U IN
230 KV

10.00 PCT
60 CPS

0.00 KW/MI
H3.00 MILES

0.95

"H'''',F ~ IifR PHASE
CU'JDUCTuR gPA( INC;
V(I L T1\" f
vl.' i. TA~ r vAIi j A1 ION
l.1\lr. f'o'[1UEI;Cy
FAi.< ... U<iHtR LOSSES
L PiE U"JGTH
P(J~ER F A[lOR

b::l
I

f-l
0\

,.;tATHEY flATA
---~-~.-------=---------~----~-----_.----

MAX !MJ'·l RA TNFAI l IH Tf:.
M.\X!MLW f~AINFAll. DlJIHTjUI-J
A_EMAGF RAINFALL RATE
Av f. " :, GI: RAI r; F ALL [) II he AT! 0 'J
MAX[MJM 8~OrirALL RAlE
MA XI MIJM SNO"F ALL DUI~ Ar1 0'1
AvEijAGF SNOwFALL RAIl
AVtR~Gr SNO~FA~L DURAT!ON
~~LAtIVE AIM DINs!'Y

1.18 IN/HH
1 HRS/YR

0.03 IN/HH
b3h HRS/YR

1.87 !N/HM
! HRS/YR

0 .. 13 IN/Hi<
264 HRS/YR

1 .000

J ,J J ) • J J .J j j j J .1 il I !

ANCHORAGr.FA!R~AN~S INTfRTI~ CASE IB
230 KV TRANSMISSION LINE COST ANALYSIS AI.0 CO;,DUCTOR OPTIMIZATION

DATE: I? APR 79 TIME: 9:~i:07

*INPUT DATA

"**** ••••••• , ••• * ••

LDNIlUCTOR DATA

'<l'''f,f ~ >Iff< PHASE
CU'JDuCTuR SPA( INC;
V[I l TAGf
v'" l T A~ r V AIi j A1 ION
l.1 \Ir. F'0, [1l1E f.CY
FAj""EAlHtR LOSSES
Ll''JE U"JGTH
P()rlER F A[ [OR

!
O.U IN
23() KV

10.()O peT
60 CPS

a.aD KW/MI
H:Loo MILES

0.95

GROUND ... !kE DATA

NUM!:lER PE.R TO'iER
D!AMtTFR
wEIG"iT

o
0.00 IN

0.0000 L8S/FT

M!Nlf1UM
MAXIMIjM
INTE.RVAL

SPAN DA TA

1200. FT
1600. FT
100.0 fT

MAXIMJ"l RATNFAll RATE:
M,~XIMLW f~AINFALL DLJI<ATIU"J
A,ERAGF RAINFALL RAT~
AVE"I :. Gr RA1 Ii F ALL lJ II h' AT I 0 'oJ
MAX[MJM SNGriFALL ~Alt

'" AX I '" I JM SNO" F ALL DUIi U r iJ N
AVtRAGt SNO~FALl RATE
AVtRAGF SNO~FA~l DURATION
M~LArIvE AIN OrNbIT'

10 18 IN/H'~

1 HRS/YR
0.03 IN/HN

u3,., HRS/YR
I.B7 !N/HR

1 HRS/YR
0 .. 13 IN/Hk

264 HRS/YR
1.000

;, • j J. • J
"' J ,I $ J

ANCHORAGr.FA!R~AN~S INTfRTI~ CASE IB
230 KV TRANSMISSION LINE COST ANALYSIS AI.0 CO;,DUCTOR OPTIMIZATION

DATE: I? APR 79 TIME: 9:~i:07

*INPUT DATA

"**** ••••••• , ••• * ••

LDNIlUCTOR DATA

'<l'''f,f ~ >Iff< PHASE
CU'JDuCTuR SPA( INC;
V[I l TAGf
v'" l T A~ r V AIi j A1 ION
l.1 \Ir. F'0, [1l1E f.CY
FAj""EAlHtR LOSSES
Ll''JE U"JGTH
P()rlER F A[ [OR

!
O.U IN
23() KV

10.()O peT
60 CPS

a.aD KW/MI
H:Loo MILES

0.95

GROUND ... !kE DATA

NUM!:lER PE.R TO'iER
D!AMtTFR
wEIG"iT

o
0.00 IN

0.0000 L8S/FT

M!Nlf1UM
MAXIMIjM
INTE.RVAL

SPAN DA TA

1200. FT
1600. FT
100.0 fT

MAXIMJ"l RATNFAll RATE:
M,~XIMLW f~AINFALL DLJI<ATIU"J
A,ERAGF RAINFALL RAT~
AVE"I :. Gr RA1 Ii F ALL lJ II h' AT I 0 'oJ
MAX[MJM SNGriFALL ~Alt

'" AX I '" I JM SNO" F ALL DUIi U r iJ N
AVtRAGt SNO~FALl RATE
AVtRAGF SNO~FA~l DURATION
M~LArIvE AIN OrNbIT'

10 18 IN/H'~

1 HRS/YR
0.03 IN/HN

u3,., HRS/YR
I.B7 !N/HR

1 HRS/YR
0 .. 13 IN/Hk

264 HRS/YR
1.000

;, • j J. • J
"' J ,I $ J



) 1
..~] ~ "'j .c"1 -r, ~l J l } .. ) 7 -1 'j ')

~~CHOR~GE-FAIRBANKS INTEHTIE CASE IA
230 KV TRANS~ISSION LINE COST ANALYSIS AND CO~OUCTOR OPTI~IZATION

DATf: 11 APR 79 TIME: 9:37:07

••••• * ••••••••••••
•
•
•

INPllT OATA
•
*
**_._ .... **********

SAG/TENSION DESIGN FACTORS

to
I

.....
-.....]

EVfRYDAY STRtSS TEMPERATURE
ICF A~O wINO TEMPERATURf
HIGH ~INO TEMPERATURE
EX1Rf~E ICE TfMPERATURE
~lAX DESIGN TEMP FOR GNU CU:.ARANCt
Ens TENSION (PCT UTS)
N[SC CONSTANT

TOTAL N\JMRER OF PHASES
PHASt. SP~CING

COM)lICTOR CONFIGURATION FACTOR
GROljND CLI:ARANCf
NO. Ill' INSULATORS PER TOWER
INStILATor, SAFETY FACTOR
STf.'TNG U:NGTH
1, VEE, OR CO~BTNATION

FOtlr!f)A TION TYPf
TE',RAIN FACTOR
LI~F ANGLE fAr TOR
TO ... r R {, R(J UNI) I NG
TRANSVFRSE OVERLOAD FACTOR
VERTICAL OVERLO~D FACTOR
LONGITUDINAL LOAD
IIISCfl LANEOUS HARDWARE WEIGHT
TO~FR ~EIGHT FACTOR

TOI'Ill< wEIGHT FSTIMATION ALGORlTliM
----_.------.._--~----------_._ ..

40. DEGREES F
O. f)EGR~F.S F

40. DFGRFES F
30. OEGREES F

120. [)EGRF£S F
20. PERCENT

0.31 UlS/FT

TOwER DESIGN

3
20.0 FUT
1.01
28.0 FEET

4R
2.'50
6.5 FEET

~

4
1.06 PE.R IINIT

.0864
o

2,~0

1.50
1000. LflS
0.11 TONSITOwE.R
1.02

ICE AND WIND TENSION (PCT UTS)
HIGH WIND TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS WIT~ wIND
WIND PRESSURE WITH ICE
HIGH WIND

EXTREME ICE

DISTANCE BETWEEN PHASES:
Dl
D2
lH
D4
D'5
Db

'i0. PERCENT
SO. P~.RCfNT

70. PERCFN T
0.50 TtjC;HES
4.00 Lf:lS/SfLFT.

'J.O LHS/S(~.FT.

O.~O INCHES

20.00 FT
20.00 FT
40.00 FT

0.00 FT
0.00 FT
0,00 FT

TOwtR TYPE 9: 230KV TOWER

T_ = 0.OOOIb*TH.'2 - 3.09797*TH*.0.3333 - 0.oa945*fFFVDL 
O.?7~h7~tFFTOl + O.OO~IO*TH.FFfTOL + O.OUI60·TH*tF~VOL +
Ift.~791? kIPS

)

l~CHORAGE-FAIRBANKS INTERTIE CASE IR
230 KV TRANS~ISSION LINE COST ANALYSIS AND CO~DUCTOR OPTI~IZATION

DATE: 12 APR 79 TIME: 9:37:07

*
*
*

INPUT OATA
*
*
*

SAG/TENSION DESiGN FACTORS

EVfRYDAY STRtSS TEMPERATURE
ICF A~D wINO TEMPERATURf
HIGH ~INO TEMPERATURE
EX1Rf~E ICE TfMPERATURE
~lAX DESIGN TEMP FOR GNU CLtARANCt
EOS TENSION (PCT UTS)
N[SC CONSTANT

TOTAL NUMRER OF PHASES
PHASE SP~CING

C(H,f)llCTOR CONFIGURATION FACTOR
GROIjND CLEARANCE
NO. I)F INSIJLATORS PER TOWER
INSlILATOr, SAFETY FACTOR
STI-'TNG LENGTH
I, VEF., OR CO~BINATION

FOII/Jn/d ION TYPf
TE',RAIN fJ\CTOR
LINF ANGLE fACTOR
TO ... FR (, R(J UNrJ IN G
TRANSVFRSE OVfRLOAD FACTOR
VERTICAL OVERLOAD FACTOR
LONGITUDINAL LOAI)
IIISCfl LANEOUS HARDWARE WflGHT
TO~FR _EIGHT FACTOR

TO ... tl< wEIGHT f'STIMATION ALGORlTliM
-----------_.._--~------------_ ..

40. DEGREES F
O. D(GRFES F

40. DFGRFES F
30. OEGREES F

120. DEGkf ES F
20. PE.RCENT

0.31 UlS/FT

TOwER DESIGN

3
20.0 FUT
1.02
28.0 FEfT

4R
2.'>0
6.5 FEET

~

lj

1.06 PE.R UNIT
.0864

o
2,~0

1.50
1000. LflS
0.11 TONSITOwER
1.02

ICE AND WINO TENSION (peT UTS)
HIGH WIND TENSION (PCT UTS)
EXTRt~E ICE TENSION (PCT UTS)
ICE THICKNESS wIT~ WIND
WIND PRESSURE WITH lCf
HIGH WIND

EXTREME ICE.

DISTANCE BETwEEN PHASES:
01
D2
In
04
D5
Db

'i0. PERCENT
SO. Pf:RCfNT
70. PE.RCfNT

0.50 PIC~ES

4 • a0 L BS / Srj • FT.
9.0 LHS/S(~.FT.

0.':10 INCHES

20.00 FT
20.00 FT
40.00 FT

0.00 FT
0.00 FT
0,00 FT

TOw~R TYPE 9: 230KV TOWER

T~ = O.000lb*TH*A2 - 3.09797*TH**O.3333 - 0.08945·EFFVOL •
O.?75hl.tFFTOI + O.oo~IO*TH.fFfTDL + O.OUI60·TH*tF~VDL +
IR.H91? kll'S

)

l~CHORAGE-FAIRBANKS INTERTIE CASE IR
230 KV TRANS~ISSION LINE COST ANALYSIS AND CO~DUCTOR OPTI~IZATION

DATE: 12 APR 79 TIME: 9:37:07

*
*
*

INPUT OATA
*
*
*

SAG/TENSION DESiGN FACTORS

EVfRYDAY STRtSS TEMPERATURE
ICF A~D wINO TEMPERATURf
HIGH ~INO TEMPERATURE
EX1Rf~E ICE TfMPERATURE
~lAX DESIGN TEMP FOR GNU CLtARANCt
EOS TENSION (PCT UTS)
N[SC CONSTANT

TOTAL NUMRER OF PHASES
PHASE SP~CING

C(H,f)llCTOR CONFIGURATION FACTOR
GROIjND CLEARANCE
NO. I)F INSIJLATORS PER TOWER
INSlILATOr, SAFETY FACTOR
STI-'TNG LENGTH
I, VEF., OR CO~BINATION

FOII/Jn/d ION TYPf
TE',RAIN fJ\CTOR
LINF ANGLE fACTOR
TO ... FR (, R(J UNrJ IN G
TRANSVFRSE OVfRLOAD FACTOR
VERTICAL OVERLOAD FACTOR
LONGITUDINAL LOAI)
IIISCfl LANEOUS HARDWARE WflGHT
TO~FR _EIGHT FACTOR

TO ... tl< wEIGHT f'STIMATION ALGORlTliM
-----------_.._--~------------_ ..

40. DEGREES F
O. D(GRFES F

40. DFGRFES F
30. OEGREES F

120. DEGkf ES F
20. PE.RCENT

0.31 UlS/FT

TOwER DESIGN

3
20.0 FUT
1.02
28.0 FEfT

4R
2.'>0
6.5 FEET

~

lj

1.06 PE.R UNIT
.0864

o
2,~0

1.50
1000. LflS
0.11 TONSITOwER
1.02

ICE AND WINO TENSION (peT UTS)
HIGH WIND TENSION (PCT UTS)
EXTRt~E ICE TENSION (PCT UTS)
ICE THICKNESS wIT~ WIND
WIND PRESSURE WITH lCf
HIGH WIND

EXTREME ICE.

DISTANCE BETwEEN PHASES:
01
D2
In
04
D5
Db

'i0. PERCENT
SO. Pf:RCfNT
70. PE.RCfNT

0.50 PIC~ES

4 • a0 L BS / Srj • FT.
9.0 LHS/S(~.FT.

0.':10 INCHES

20.00 FT
20.00 FT
40.00 FT

0.00 FT
0.00 FT
0,00 FT

TOw~R TYPE 9: 230KV TOWER

T~ = O.000lb*TH*A2 - 3.09797*TH**O.3333 - 0.08945·EFFVOL •
O.?75hl.tFFTOI + O.oo~IO*TH.fFfTDL + O.OUI60·TH*tF~VDL +
IR.H91? kll'S



A~CHORAGE-FAI~hA~KS INTERTIE CASE IB
230 KV 1PAN$MISSIGN LINE COST A~AlYSIS AND CONDUCTOR OPTI~IZATION

DATE: 12 APR 79 1I~t: 9:37:07

** •• A••••••••• *.*·
•

"•
INPU1 DATA •

•
•• * •• *•• *.*.****~.

CONDUCTOR SUMMARY
••• ** •• **** •••• *.

tI:l
I

I-'
00

TO "'tJ~R[R

2'1
2':>
21>
27

""29
~:)

31
3<:'
:n
3 .~

3':>
311
3 I
3~

39

NAME

(,ROSREAK
FGRF.T
FLAMP~G[l

r;A'~I\F r
S TlL1
S r Ai<l! Nt;
Ri. f),; I r~G

CI)(K(H)

DRAKE
TtfHJ

Ci.!l\Jl'OR
MALLARD
RUPOY
C A~jA~ Y

RATL
CARDINAL

SIlUt<.CM)

b~6.0

h36.0
666.0
666.0
715.0
715.0
715,0
79",0
H5.0
795.0
79".0
7<,15.0
900.0
900.0
9:'11.0
954.0

TEMP.COFF.
STRANDING UNIT wE.IGHT OLJ1.DIAM. TOTAL AREA MODULIlS ALPHA*E:-b

(AL/ST) (LBS/FT) (INCHES) (SO.IN.) (EF/Eb PSI) PER DF:G F
------- _.... _---- ---- ..... - .. -------- ----------- -_ ... _-_ .... - ..

261 7 0.8750 0.9900 0.5809 II • () 0 10.3
30/1'1 0.9880 1,0190 0.6134 I I • 30 9.7
2111 7 0,85'10 1.0000 0.5'1111 10.5" 10,7
261 7 0.9180 1.0140 0.6087 11.00 10.3
2/.JI 7 0.9210 1.0360 0.b3/.J8 10.:'5 I o. 7

?bl 7 0.9850 1. 0':>\ 0 0.6':>35 11, 00 1() • ~
30/19 1.1110 1.0810 0.6901 11.~0 9. 7

2/.J/ 7 1.02110 1.0920 0.7053 10.':>5 10.7
261 7 1.0940 1.1080 0,7261 11 • 00 10 • 3
1151 7 0.8960 1.0630 0.667b 9.1.10 1 1 ,5
541 7 1. 021~0 1.0930 0.7053 IO,fl5 10.9
30/1Q 1.2350 1.1400 0.76/;>H 1 I • 30 9,7
!lSI 7 1.01'50 \,1310 0.7009 9.1.10 11.5
0,4/ 7 1.1590 1,1620 0.7985 10./:!<:' 10, q

451 7 1.0750 1,1650 0.flO11 9./.J0 1 1 .5
541 7 1.2290 1,1960 0,84611 10.85 10.9

,. ,I ) f :. J t • t ct I )/1, 'I .1 • 1';4

A~CHoRAGE-FAI~hA~KS INTERTIE CASE 113
230 ~v TRANSMISSION LINE COST A~ALYSIS ANO CONDUCTOR OPTI~IZATION

DATE: 12 APR 79 TI~t.: 9:37:07

** •• * •••••••• **.*.
*

*
*

INPUT DAT./l *
*.* ... *•• *.*.****~.

CONDUCTOR SUMMARY
••• ** ••• **** ••• *.

tI:l
I

f-l
00

TD "'tJ~R(R

r,ROSREAK
FGRET
FLAMINGO
r,A'~I\F r
S TIL 1
S r Ai<l! NG
Rt.f1-; I r~G

CIJ(K(l1"]

DRAKE
Tt. R 'I

C(J"Jl'OR
MALLARD
RUPOY
C A~jA~ Y

RATL
CARlJINf>L

SIlUKCM)

6~6. 0
h36.0
666.0
666.0
115.0
715.0
715.0
79<;.0
795.0
795.0
79S.0
7'15.0
900.0
900.0
q:'ll.O
9511.0

TEMP.COFF.
STRANDING UNIT wE.IGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA*[-6

(AL/ST) (LBS/FT) (INCHeS) (SO.IN.) (EF/Eb PS IJ PeR DEG F

------. _... _---- ---- ..... -- -------- ._--------- -----_._- ..

26/ 7 0.8750 0.9900 0.5809 II • () 0 10.3
30/19 0.9880 1,0190 0.h13iJ I 1 • 30 9.7
211/ 1 0.8590 1.0000 0.59111 10.5S I (). 7
26/ 1 0.9180 1.0140 0.h087 1 I .00 10.3
24/ 7 0.9210 1.0360 0.6348 10."5 I 0 • 7
?b/ 7 0.9850 1. 0':>\ 0 0.0535 1I. 00 I (). ~
30/19 1.1110 1.0810 0.6901 11 • 30 9. 7
24/ 7 1.0240 1.0920 0.7053 10.':>5 10. 7
26/ 7 1.0940 1.1080 0.7261 1 I .00 10 • 3
115/ 7 0.8960 1.0630 0.6676 '1.40 I 1 .5
54/ 7 1.02/10 1.0930 0.7053 10.1\5 10.9
30/19 1.2350 1.1400 0.761:>1', 1 1 • 30 9.1
il5/ 7 1.01S0 1.1310 0.7009 9.110 11,5
')ll! 7 1.1')90 1.1620 0.791\'5 10./:I~ 10.9
45/ 7 1.0750 1.1650 0.5011 9.40 1 1 • OJ

~t.I/ 7 1.2290 1.1960 O.84011 10.85 10.9

!.' ) , :l • "
.t ,t .J j

A~CHoRAGE-FAI~hA~KS INTERTIE CASE 113
230 ~v TRANSMISSION LINE COST A~ALYSIS ANO CONDUCTOR OPTI~IZATION

DATE: 12 APR 79 TI~t.: 9:37:07

** •• * •••••••• **.*.
*

*
*

INPUT DAT./l *
*.* ... *•• *.*.****~.

CONDUCTOR SUMMARY
••• ** ••• **** ••• *.

tI:l
I

f-l
00

TD "'tJ~R(R

r,ROSREAK
FGRET
FLAMINGO
r,A'~I\F r
S TIL 1
S r Ai<l! NG
Rt.f1-; I r~G

CIJ(K(l1"]

DRAKE
Tt. R 'I

C(J"Jl'OR
MALLARD
RUPOY
C A~jA~ Y

RATL
CARlJIN"L

SIlUKCM)

6~6. 0
h36.0
666.0
666.0
115.0
715.0
715.0
79<;.0
795.0
795.0
79S.0
7'15.0
900.0
900.0
q:'ll.O
9511.0

TEMP.COFF.
STRANDING UNIT wE.IGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA*[-6

(AL/ST) (LBS/FT) (INCHeS) (SO.IN.) (EF/Eb PS IJ PeR DEG F

------. _... _---- ---- ..... -- -------- ._--------- -----_._- ..

26/ 7 0.8750 0.9900 0.5809 II • () 0 10.3
30/19 0.9880 1,0190 0.h13iJ I 1 • 30 9.7
211/ 1 0.8590 1.0000 0.59111 10.5S I (). 7
26/ 1 0.9180 1.0140 0.h087 1 I .00 10.3
24/ 7 0.9210 1.0360 0.6348 10."5 I 0 • 7
?b/ 7 0.9850 1. 0':>\ 0 0.0535 1I. 00 I (). ~
30/19 1.1110 1.0810 0.6901 11 • 30 9. 7
24/ 7 1.0240 1.0920 0.7053 10.':>5 10. 7
26/ 7 1.0940 1.1080 0.7261 1 I .00 10 • 3
115/ 7 0.8960 1.0630 0.6676 '1.40 I 1 .5
54/ 7 1.02/10 1.0930 0.7053 10.1\5 10.9
30/19 1.2350 1.1400 0.761:>1', 1 1 • 30 9.1
il5/ 7 1.01S0 1.1310 0.7009 9.110 11,5
')ll! 7 1.1')90 1.1620 0.791\'5 10./:I~ 10.9
45/ 7 1.0750 1.1650 0.5011 9.40 1 1 • OJ

~t.I/ 7 1.2290 1.1960 O.84011 10.85 10.9

!.' ) , :l • "
.t ,t .J j



~) ,,~ 1 ~~'1 ~) ) .-~l ,~, '') ., ......"\ " ""l .) '~ -1 ' .~ '}
}'

A~CHORAGE-FAIRBA~~S I~TERTIE CASE Ie
230 KV TRANSMISSION LINE COST A~ALYSIS A~O CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:37:07

******************

* *
* I~PUT DATA *

*•• ***** •• *********

CONDUCTOR SUM~ARY

*****************

AC RESIST.
ULT.HNS. GEUM.MEAN THcRM.LIMIT AT 25 DEG C IND.RUCT. CAP.RF:ACT.

10 NU'HiER raMf STRf:NGTH(LBS) RAOIUS(FTl PRIC£($/LB) ( AMNYES) (OHMS/MILt.) (OflMS/MrLU (MOHM-MIU S)
---- .._-- .--- _..._-------. ---------- ------_.... - --... - ..-. ----.------ --._------- ------------

?LI GROSHfAK 2~000.0 0.033':1 O. 6eA/I 977 790. 0.1452 0.4111\ 2.6347
?') fGI1E T 31"00.0 0.0551 0.609/1977 870. 0.1447 0.Ll060 2.0136
26 FL,~MINr,O 2,$700,0 O.O.r~':I 0.640/1977 13 10 • 0.1399 0,4118 2,6?9L1

t:l:I ?7 GANNf. r 2b200.0 0.0343 0.009/1'177 820. 0,1373 0.40'12 ?6347
I

I-' ?I\ ST!L T ?~')OO.O 0.03/lT 0.02711977 A40. O. 1320 0.4006 2.b I IOO
\.Q 29 STARI.ING 28100,0 0.035~ 0.608/1'177 850, 0,1294 0.4050 2.6453

~O RI: DId NG ~4600.0 0.0372 0.612/1977 860, 0, I ?RR 0.39Q2 2,5Ml
31 CUCKOO 27100,0 0.0360 0.636/1'177 900. 0.1214 0,3992 2,5')02
32 DRAKE. 31200,0 0.0375 0.022/1'177 910. 0.1172 O,~9'1? ?54">,)

33 If R'" 22900,0 0.0352 0.677/1977 8'10. 0.1188 0.401>0 2.5766
~LI CWiI)OR 21\'100.0 0,0368 0.03')/1977 900. 0.1172 0.4002 2.5,)~5

~s MAL LAI~f) 31'400.0 0.0392 0,5'19/1'177 910. O. I 162 0.3ge1\ 2.5186
36 RUDDY 251100.0 0.0374 0,076/1977 935. 0.10R? 0.39?8 2.50i:10
37 CANAKV 32300.0 0.03q~ 0,633/1977 9~0. 0.1040 0,.39;>8 2,son
B RAIL ?6900.0 0.0.385 0.67111977 970. 0,0998 0.3949 2,5027
39 CARI;I NilL ~4200.0 0.0[.04 0.032/1977 990. 0,0987 0,3902 2,4816

·~_._~ } ) ). -1 ~. -1 1 "1-- .--l ---~. -') ) 1?,,-

1 J

A~CHORAGE-FAIRBA~~S I~TERTIE CASE IB
230 KV TRANSMISSION LINE COST A~ALVSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:37:07

******** ••••• ,,***
* •
* INPUT DATA *

*
•• ****************

CONDUCTOR SUMt"ARV
***.*.- •••• -.*.*.

AC RESIST.
UL T. TENS. GEUM.MEAN THcRM.LIMIT AT 2<; DEG C IND.RUCT. CAP.RF-ACT.

It! NU'1fiER r,IIMf STRf:.NGTHCLBS) RAOIUSCFT) PRIC£($/LB) (AMPERES) (OHMS/MILU (OHt>1S/MILE) (MOHM-MIUS)
---- .._-- .-...._-------. ---------- -------..-- - .... - .... ---_.------ --_.------- ------------

?Q GROSHfAK 2~00O.0 0.033':. 0.6?11/1977 790. 0.1452 0.4118 2.6347
?') fGI1E T 31')00.0 0.0351 0.609/1977 870. O. 1447 0.4060 2.6136
26 FL,~MrNr,O 2.$700,0 O.OY~':. 0.640/1977 III 0 • 0.1399 0,41 18 2.6?94

0:1 ?7 GII ~mf_ r 20200.0 0.0343 0.009/1'177 820. 0.1373 0.40'12 ?63i.l7
I ?I\ S TIl. 1 ?~')OO.O 0.0347 0.627/1977 A40. O. 1320 0.4066 2.t>LIOO

I-'
I.D ?9 Slt.h'1.1NG 28100.0 0.035~ 0.608/1977 850. 0.1294 O.QO~O 2.&Q':i3

30 Rl: DId NG 34600.0 0.0372 0.612/1977 860. O.I;>RI'\ 0.3992 2,'5661
31 CUCKOO 27100.0 0.0360 0.636/1977 900. (). 1214 O,H92 2.5')02
32 DRAKE 31200.0 0.0375 0.622/1977 910. 0.1172 0.399;> 2.545,)
B If f-if" 22900,0 0.0352 0.677/1977 8'10. 0.1188 0.401>0 2.5766
~Q C[J'II)O R 2BSOO.0 0.0368 0,63'5/1977 900. 0.117? 0.4002 2.5'5'.>5
~5 MAL LAIH) 3/1400.0 0.0392 0.599/1 971 9 I 0 • O. 1162 0.39?il 2.5186
36 RUDDY 25L100.0 0,0374 0.076/1977 93'5. 0.10H? O.H?R 2.50i:lO
37 (ANAKY 32300.0 0.03q~ 0.633/1977 950. 0.1040 0.3928 2.S027
B RAIL ?6900.0 0,0385 0.67111977 970. 0.0991'\ 0,3949 2,5027
39 CARI)J NAL ~4200,0 O,O/jOIl 0.632/1971 990. 0.0987 0,3902 2.4816

·~_._~ } ) ). -1 ~. -1 1 "1-- .--l ---~. -') ) 1?,,-

1 J

A~CHORAGE-FAIRBA~~S I~TERTIE CASE IB
230 KV TRANSMISSION LINE COST A~ALVSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:37:07

******** ••••• ,,***
* •
* INPUT DATA *

*
•• ****************

CONDUCTOR SUMt"ARV
***.*.- •••• -.*.*.

AC RESIST.
UL T. TENS. GEUM.MEAN THcRM.LIMIT AT 2<; DEG C IND.RUCT. CAP.RF-ACT.

It! NU'1fiER r,IIMf STRf:.NGTHCLBS) RAOIUSCFT) PRIC£($/LB) (AMPERES) (OHMS/MILU (OHt>1S/MILE) (MOHM-MIUS)
---- .._-- .-...._-------. ---------- -------..-- - .... - .... ---_.------ --_.------- ------------

?Q GROSHfAK 2~00O.0 0.033':. 0.6?11/1977 790. 0.1452 0.4118 2.6347
?') fGI1E T 31')00.0 0.0351 0.609/1977 870. O. 1447 0.4060 2.6136
26 FL,~MrNr,O 2.$700,0 O.OY~':. 0.640/1977 III 0 • 0.1399 0,41 18 2.6?94

0:1 ?7 GII ~mf_ r 20200.0 0.0343 0.009/1'177 820. 0.1373 0.40'12 ?63i.l7
I ?I\ S TIl. 1 ?~')OO.O 0.0347 0.627/1977 A40. O. 1320 0.4066 2.t>LIOO

I-'
I.D ?9 Slt.h'1.1NG 28100.0 0.035~ 0.608/1977 850. 0.1294 O.QO~O 2.&Q':i3

30 Rl: DId NG 34600.0 0.0372 0.612/1977 860. O.I;>RI'\ 0.3992 2,'5661
31 CUCKOO 27100.0 0.0360 0.636/1977 900. (). 1214 O,H92 2.5')02
32 DRAKE 31200.0 0.0375 0.622/1977 910. 0.1172 0.399;> 2.545,)
B If f-if" 22900,0 0.0352 0.677/1977 8'10. 0.1188 0.401>0 2.5766
~Q C[J'II)O R 2BSOO.0 0.0368 0,63'5/1977 900. 0.117? 0.4002 2.5'5'.>5
~5 MAL LAIH) 3/1400.0 0.0392 0.599/1 971 9 I 0 • O. 1162 0.39?il 2.5186
36 RUDDY 25L100.0 0,0374 0.076/1977 93'5. 0.10H? O.H?R 2.50i:lO
37 (ANAKY 32300.0 0.03q~ 0.633/1977 950. 0.1040 0.3928 2.S027
B RAIL ?6900.0 0,0385 0.67111977 970. 0.0991'\ 0,3949 2,5027
39 CARI)J NAL ~4200,0 O,O/jOIl 0.632/1971 990. 0.0987 0,3902 2.4816



A~C~ORAGE-FAIR~A~KS I~TEQTIF CASE IR
250 Kv TRANSMISSION LIN~ COST A~ALYSIS AND CD~OUCTOR OPTIMIZATION

DArE: 12 APR 79 TIM~: 9:37:07

*.*********.******

*
•
•

INPUT DATA
•
•
•

t:d
I

N
a

WHT MATERIALS COSTS

PRICE OF TU~ER HATtR!AL
PRICE OF CONCRETE
PRICf UF GHOUND wI~E

INSTALLED COST Of GROUNDING SYSTEM

rO~ER SETUP
TO~FR ASSEMRLY
fOuNDATION SETUP
FOU~OATION ASSEMBLY
FOUNDATION ~XCAVATION

PRICF OF MISCELLANEOUS HARDWARE

UNIT LAHDR COSTS

R~FERFNCF YFAR LAbOR COST
STRI"; r;I<OUNI) "'If<f
STRING LABOR MARKUP

lItHT TRANSPORTATION COSTS

TOVitfJ
FOl)N:H T ION CONCR~ H
FOLJN('IATION STEEL
CONDUCTOR
(;ROliND WIRE
J 'JSULA TOR
HARfll'lARE

i*wi** •• ****.*** ••

INPUT VALUE

0.9"57 $/L8
0.00 S/CU.YD.

0.000 $/U3
0.00 $/TowER

17,}1. $

0.4"'''' $/LH
O. $

4140.00 $/TON
0.00 $/CU.YD.

290,00 $/TowER

24.00 $!r1ANHOUR
0,0 $/Mll E
4.2 PrR UNIT

100.0 :Ii/TOI,
100.0 $/YD
100,0 $11[)N
100.0 $/TDN
100.0 $!TON
100,0 $/TUN OR $/M •• 3
100,0 $/TON

REFERENCE YEAR FOR INPUT

1979
1977
1977
1977

1979
1979
1919
1979
1979
1977

1979
1917

I ~ J ,~ J J ,~ "t i J I. ! J .,J

A~CHORAGE-FAIRHA~KS I~r~QTIF CASf IR
250 Kv IRANSMISSION l!~~ COST ANALYSIS AND CO~DUCTOR OPTIMIZATION

DAT~: 12 APR 79 TIM~: 9:37:07

*.**** ••• **.******
*
*
*

INPUT DATA *
*

t:d
I

N
a

WHT MAIERIAIS COSTS

PRIC~ OF TU~lR MATeRIAL
PRIC~ OF Cl)~CRUE

PRICf UF GHOUND ~I~~

INSTAll~D COST Of GROUNDING SYSTEM

TOwER SEIUP
IOvifH ASSE I~RL Y
fOIJNf)ArIO~ Sr.TUP
FOU\JOA TI ON ASStMBI Y
Fou~,DATION ~XCAVAI ION
PRICF OF MISCELl ANEOUS HARDWARE

UNIT LAHOR COSTS

R~FtHFNCF YFAR lAbUR COST
SIRI,[; r;IIQUND ... !f<f
STRING LA80R MARKUP

lItHT TRANSPORTATIO~ COSTS

TOv<r~

FOUNDAT ION CONCR~ H
FOLJN("lAIION STEEL
CONDUCTOR
r;ROliND W1R~
J 'JSULA TOR
HARfJI'<ARE.

INPUT VALUE

0.9'57 $/L8
0.00 S/CU.YD.

0.000 $/U3
0.00 $lTowER

17,}1. $

0.4"'" $/U:J
O. :Ii

lIll10.00 SITON
0.00 $/CU.YD.

290.00 $lTowER

24.00 $;r~ANHOUR

0.0 $/Mll E
4.2 P~R UNIT

100.0 :lillor,
100.0 $/YD
100.0 $1l0N
100.0 $IlDN
100.0 $ITOtli
100.0 $/TUN OR $/M**3
100.0 $/TON

REFERENCE Y~AR FOR INPUT

1979
1977
1977
1977

1979
1979
1919
1979
1979
1977

1979
1917

J :1 ~ j J "I iJ J I .,J

A~CHORAGE-FAIRHA~KS I~r~QTIF CASf IR
250 Kv IRANSMISSION l!~~ COST ANALYSIS AND CO~DUCTOR OPTIMIZATION

DAT~: 12 APR 79 TIM~: 9:37:07

*.**** ••• **.******
*
*
*

INPUT DATA *
*

t:d
I

N
a

WHT MAIERIAIS COSTS

PRIC~ OF TU~lR MATeRIAL
PRIC~ OF Cl)~CRUE

PRICf UF GHOUND ~I~~

INSTAll~D COST Of GROUNDING SYSTEM

TOwER SEIUP
IOvifH ASSE I~RL Y
fOIJNf)ArIO~ Sr.TUP
FOU\JOA TI ON ASStMBI Y
Fou~,DATION ~XCAVAI ION
PRICF OF MISCELl ANEOUS HARDWARE

UNIT LAHOR COSTS

R~FtHFNCF YFAR lAbUR COST
SIRI,[; r;IIQUND ... !f<f
STRING LA80R MARKUP

lItHT TRANSPORTATIO~ COSTS

TOv<r~

FOUNDAT ION CONCR~ H
FOLJN("lAIION STEEL
CONDUCTOR
r;ROliND W1R~
J 'JSULA TOR
HARfJI'<ARE.

INPUT VALUE

0.9'57 $/L8
0.00 S/CU.YD.

0.000 $/U3
0.00 $lTowER

17,}1. $

0.4"'" $/U:J
O. :Ii

lIll10.00 SITON
0.00 $/CU.YD.

290.00 $lTowER

24.00 $;r~ANHOUR

0.0 $/Mll E
4.2 P~R UNIT

100.0 :lillor,
100.0 $/YD
100.0 $1l0N
100.0 $IlDN
100.0 $ITOtli
100.0 $/TUN OR $/M**3
100.0 $/TON

REFERENCE Y~AR FOR INPUT

1979
1977
1977
1977

1979
1979
1919
1979
1979
1977

1979
1917

J :1 ~ j J "I iJ J I .,J



) ~J l ") )"

J } J ) -1 ·1

ANCHURAGE~FA1RoANKS 1NT~RTIE CASE 18
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:31:07

**~**~.*.****.*********.*****••• **.**.
* ** AUTOMATIC CONDUCTOR SELECTION *
* ALL QUANTITIES PER MILE *
* *
.*****k.**.***~**.**.*************.**.

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCFNT

PREsun WORTH
--------------------_.----------------

crli';;)lJC TOR INSTALLED COST lIt\JE LOSSES OllJl COST LINE COST

--------- ______ w ___ w ___________ •• _ ••______________________________________ ----------- ----- ... -- ... --------
~J () • KCM SPAt\J(FTJ MATERIALS TRANSPORTATTON INS TAL LAno N ENG/TDC SUt)fOTAL SUBTOTAL SUBTUTAL 10TAL

-------- --------- ... ------------ ------------ -,------ -------- -------- ----_ .. _-
t:d 59 '1"lj. 130 O. 6R1 117. 5854. 84796. 9528. 166104. 358')6. 3284. 20521111.

I

N 57 9\J0. 13 ()(I. 672'19. 5772. 846011. 93tH. 1611956. 37993. 3?57. 206235.
I-' ~., 7'JS. 13 on. 64664. 3721. 8<'616. 9088, 160089. 43028, 3151. <'06267,

35 7'1'j • 11100. 6537';. 3684. 1'>2031. 9023. 160113. 1130?8. ·S 161 • 206302.
59 9':>4. III 0o. 69552. 38<'1:1. flll6n. 9311.l. 167367. 35 8"ib • 332<'. 206545,
57 900. 140\J. 68697. 3766. 84491.l. 92911. 166251. 37993. 3294. 207538.
35 795. 1"00. 61>879. 361:\9. 82176. 9039. 161784. 43028. 3206. 208017-
32 795. 1300. 6':>5':>8. 5685. 831193. 9??8. 162364. 43l.16R. 319'). <'09027.
~9 9"11. 1':>00. 718/13. 5870. 85337. 9387. 170Q37. 3')856. 3)<'17. 2090119.
~ IJ 7'15. 130u. 65R07. 3659. 1\4359. 9279, 163104. 43545, 3209. 209858.
38 9S4. 1300. 70136. 3ft 31. 86787. 951.l7. 170300. 36293. 3371. <'{)9'163,
32 7Q 5. 1400. 6678 11. 3609. 83683. 9205. 163342. 43468. 3?26. <'10036.
SO 715. 1300. 63510. 3615. 82301. 9053. 158471'>. 48561, 3 II? 210151.
30 715. IllOO. 64204. 3.57 b. 81729. 8990. 158498. 48')61. 31n. 210182,
59 9')4. 120 I). 703116. £lOB. 87082. 9')79. 171080. 351\S6, 33R5. <'10321.
37 900. 1':>1\0. 70'lH3. 3i107. 1'.5172. 9369. 1693.51. 37993. 3369. <'10693.
34 79'5. IllOO. 61? 35. 3653. 8/~298 • 9273. 164459. 113':>/IS. 32411. 211251.
.5') 79S • 1600. 69124. 3735. 82979. 912il. 1bll966. 430<'R. 3282. 211275.
.H 900 • 1200. 69631. 3977 • "'6926. 9Sh2. 170096 • 37993. 3361. 211Q50.
3, 19S. 1200. 661'>89. 3910. 8')020. 9.5':>2. 16'5116. 113028. 3<'')4. 2111157.
30 71'). 1500. 65702. 351'>0. 81896 • 9009, 160187. 41'>S61. 3167. 211915.
30 900. 1.300. 69499. 3780. 86682. 9535. 169496. 39701. 3351. ?12':>1l7.
31\ 9S11. 1400. 77348. 3861. 87234. 959b. 173039. 3629~. 31140. 212771.
3<' 795. 151)0. 68883. 3701 • 81.l257. 9268. 106109. 1131168.· 3295. 212871.
?9 715. 1300. 64091. 3593. 8361'>3. 9205. 160573. 492?2. 3150. 2129411.

}
E~_o_

) ~J l -"1 -, )"

J } J ) \

ANCHURAGE~FA1RoANKS 1NT~RTIE CASE 18
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:31:07

* ** AUTOMATIC CONDUCTOR SELECTION *
* ALL QUANTITIES PER MILE *
* *
.*****k.**.***~**.**.*************.**.

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCFNT

PREsun WORTH
--------------------_.----------------

crli';;)lJC TOR INSTALLED COST l It\JE LOSSES OllJl COST LINE COST

--------- ______ w ___ w ___________ •• _ ••______________________________________ ----------- ----- ... -- ... --------
~J () • KCM SPAt\J(FTJ MATERIALS TRANSPORTATTON INS TAL LAno N ENG/TDC SUt)fOTAL SUBTOTAL SUBTUTAL 10TAL

-------- --------- ... ------------ ------------ -,------ -------- -------- ----_ .. _-
t:d 59 '1"lj. 130 O. 681 /17. 5854. 84796. 9528. 166104. 358')6. 3284. 20521111.

I

N 57 900. 130 (). 672'19. 5772. 846011. 93tH. 1611956. 37993. 3257. 206235.
I-' ~., 7'JS. 1300. 64664. 3721. 8<'616. 9088. 160089. 43028. 3151. <'06267.

35 7'1'j • 11100. 6537';. 3684. 82031. 9023. 160113. 113028. ·S 161 • 206302.
59 9':>4. III 0o. 69552. 38<'1:1. fl46n. 9311.l. 167367. 358"i6 • 332<'. 2065115.
57 900. 140U. 68697. 3766. 84494. 9294. 166251. 3799~. 3294. 207538.
35 795. 1"o0. 61>879. 36S9. 82176. 9039. 161784. 43028. 3206. 208017-
32 795. 1300. 6':>5':>~. 56R5. 831193. 9228. 162364. 43468. 319'). <'09027.
~9 9"/1. 1':>00. 718/13. 5870. 85337. 9387. 170437. 3')856. 3)<'17. 20961\9.
~ IJ 7'15. 130<J. 65807. 3659. 1\4359. 9279. 1631011. 43')45. 3209. 209858.
3R 9S4. 1300. 70136. 3ft 31. 86787. 951.l7. 170300. 36293. 3371. <'{)9'163.
32 7Q 5. 1400. 6678 11. 3609. 83083. 920';). 163342. 4346R. 3226. <'10036.
30 715. 1300. 03510. 3615. 82301. 9053. 158478. 48561. 3 117. 210151.
30 715. Ill00. 642011. 3.57 b. 81729. 8990. 158498. 48561. 31<'2. 210182.
59 9')4. 120 I). 70~H6. 40B. 87082. 9S79. 171080. 35RS6. 331\5. <'10321.
37 900. 151\0. 70'lH3. 3i107. 1'.5172. 9369. 169~.51. 37993. 3369. <'10693.
311 79S. IllOO. 67235. 3653. 8/~298 • 9273. 1611459. 113':>/1<;. 324R. 211251.
.5') 79S • 1600. 69124. 3735. 82979. 912il. 16£1966. 430<'R. 3282. 211275.
.H 900 • 1200. 69631. 3977 • "'6926. 9Sh2. 170096 • 37993. 3361. 211450.
3, 19S. 1200. 661\89. 3910. 8S020. 9.5':>2. 16S116. 113028. 3<'S4. 2111157.
30 71S. 1500. 6':>702. 35RO. 81896 • 9009. 160187. 41\<;61. 3167. 211915.
30 900. 1.300. 69499. 3780. 86682. 9535. 1691;96. 39701. 3351. 712547.
31\ 9SII. 1400. 77348. 3861. 87234. 959b. 173039. 3629~. 31140. 212771.
32 795. 151,)0. 68883. 3701 • 81.l257. 9268. 106109. 1131168.· 3295. 212871.
29 715. 1300. 64091. 3593. 836R3. 9205. 100573. 49272. 3150. 2129(14.

}
E~_o_

) ~J l -"1 -, )"

J } J ) \

ANCHURAGE~FA1RoANKS 1NT~RTIE CASE 18
230 KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 12 APR 79 TIME: 9:31:07

* ** AUTOMATIC CONDUCTOR SELECTION *
* ALL QUANTITIES PER MILE *
* *
.*****k.**.***~**.**.*************.**.

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCFNT

PREsun WORTH
--------------------_.----------------

crli';;)lJC TOR INSTALLED COST l It\JE LOSSES OllJl COST LINE COST

--------- ______ w ___ w ___________ •• _ ••______________________________________ ----------- ----- ... -- ... --------
~J () • KCM SPAt\J(FTJ MATERIALS TRANSPORTATTON INS TAL LAno N ENG/TDC SUt)fOTAL SUBTOTAL SUBTUTAL 10TAL

-------- --------- ... ------------ ------------ -,------ -------- -------- ----_ .. _-
t:d 59 '1"lj. 130 O. 681 /17. 5854. 84796. 9528. 166104. 358')6. 3284. 20521111.

I

N 57 900. 130 (). 672'19. 5772. 846011. 93tH. 1611956. 37993. 3257. 206235.
I-' ~., 7'JS. 1300. 64664. 3721. 8<'616. 9088. 160089. 43028. 3151. <'06267.

35 7'1'j • 11100. 6537';. 3684. 82031. 9023. 160113. 113028. ·S 161 • 206302.
59 9':>4. III 0o. 69552. 38<'1:1. fl46n. 9311.l. 167367. 358"i6 • 332<'. 2065115.
57 900. 140U. 68697. 3766. 84494. 9294. 166251. 3799~. 3294. 207538.
35 795. 1"o0. 61>879. 36S9. 82176. 9039. 161784. 43028. 3206. 208017-
32 795. 1300. 6':>5':>~. 56R5. 831193. 9228. 162364. 43468. 319'). <'09027.
~9 9"/1. 1':>00. 718/13. 5870. 85337. 9387. 170437. 3')856. 3)<'17. 20961\9.
~ IJ 7'15. 130<J. 65807. 3659. 1\4359. 9279. 1631011. 43')45. 3209. 209858.
3R 9S4. 1300. 70136. 3ft 31. 86787. 951.l7. 170300. 36293. 3371. <'{)9'163.
32 7Q 5. 1400. 6678 11. 3609. 83083. 920';). 163342. 4346R. 3226. <'10036.
30 715. 1300. 03510. 3615. 82301. 9053. 158478. 48561. 3 117. 210151.
30 715. Ill00. 642011. 3.57 b. 81729. 8990. 158498. 48561. 31<'2. 210182.
59 9')4. 120 I). 70~H6. 40B. 87082. 9S79. 171080. 35RS6. 331\5. <'10321.
37 900. 151\0. 70'lH3. 3i107. 1'.5172. 9369. 169~.51. 37993. 3369. <'10693.
311 79S. IllOO. 67235. 3653. 8/~298 • 9273. 1611459. 113':>/1<;. 324R. 211251.
.5') 79S • 1600. 69124. 3735. 82979. 912il. 16£1966. 430<'R. 3282. 211275.
.H 900 • 1200. 69631. 3977 • "'6926. 9Sh2. 170096 • 37993. 3361. 211450.
3, 19S. 1200. 661\89. 3910. 8S020. 9.5':>2. 16S116. 113028. 3<'S4. 2111157.
30 71S. 1500. 6':>702. 35RO. 81896 • 9009. 160187. 41\<;61. 3167. 211915.
30 900. 1.300. 69499. 3780. 86682. 9535. 1691;96. 39701. 3351. 712547.
31\ 9SII. 1400. 77348. 3861. 87234. 959b. 173039. 3629~. 31140. 212771.
32 795. 151,)0. 68883. 3701 • 81.l257. 9268. 106109. 1131168.· 3295. 212871.
29 715. 1300. 64091. 3593. 836R3. 9205. 100573. 49272. 3150. 2129(14.



ANCHORAGF-FAIR~ANKS 1~TfK1IE CASE IA
230 KV TRANSMISSION LINt COST ANALYSIS ANI) CONDUCTO~ OPTIMIZAIION

DATE: 12 APR 79 TI~t: 9:37:07

*.*.**** •• *.*.***k****.**'~***
"
"
"
"
"

COST OUTPUT PER MILE
PRESENT VALUE RATE

7.00 PERCENT

"
*
"
"
"*'**.* •• ***** •• *******'**~.*_.

CONDUCTOR NUMHfR =
9~4. KCMIL 1300. FT SPAN

39
87.7 FT rOwER

----------------------~._.-----------._-_._-------

INSTt.lUD· COST MATtRIAL TRANSPORTATION INS TALL ATION TOTAL
hfH A"'De' •. I, QUANIITV COS1($) TONNAGF COS1($) COST($) COST($)-------------- -------- -------- ------- -----.-----_ .... ------------ -------

ti::I
I CO/WIIC TOR 1~840. FT I1J086. 9.73 973. 11l.?57. 33316.N

N GR(ll!IJ rJ ... I ~i:. O. FT v. 0.00 O. O. O.
I NSIIL ATOi~S 207. UNITS 1313. 1 • I U 21.l4. 1557.
Ii Alif) ,. ARr 1429. 0.47 47. I 477.
TO"Ft-is 4.3 UNITS 38870. 20.31 2031. 26019. 66921.
FOtJt.UA TIO'JS 4.3 UNITS 3327. ~38. U?PtO. 26145.
RIGIIT OF :~ Av 13. ACRES 9120. 18241. 27361.
IDe If NG Pil·t: RING 9328. 9328.--------------- ---- ..... ------ ------ ------ -------
JOTALS 01\147. 31.6'l 3834. 84796. 166104.

PRESfNT VALUf ($ )

---~---------------------.---------------------------- ._----------LOSS ANALYSIS l)fMAND LOSSE.S ENfRGV LOSSES TOTAL LOSSES
-----------------~.. ------------- ----------.-- -----_ ... _----
kESISTA~CE LOSSfS 2451\8. 11249. 351\37.
COkO~A LOSSES O. 1q. 19.
------------------.~ --.--- .. _.---.- -------
TOTALS 211588. 11268. 35856.

..~ l , i j J it t J~ ,l ,J

4NCHORAGF-FAIR5ANK5 1~TfR1IE CASE lA
230 KV TRAfI<SMISSlllN LINt COST ANALYSIS AND CONDUCTOi1 OPTIMIZATION

DATE: 12 APR 79 TI~t: 9:37:07

*
"
*
'"
'"

COST OUTPUT PER MILE
PRESENT VALUE RATE

7.00 PERCENT

*
*
'"
*
'"

CONDUCTOR NlJMHfR =
q~4. KCMIL 1300. FT SPAN

39
87.7 FT rOwER

INSTt.LUD
.

COST MATtRIAL TRANSPORTATION INSTAllATION TOTAL
hR~ AK()(, •. ~, QUANIITY COS1($) TONNAGF COSl($) COSl($) C051($)

-------------- .. _.. _---- -_ ... _---- ------- ...---------_ .... ------------ -------
b:I
I CONDlJC 1OR 1~840. FT 1/J086. 9.73 973. 11l257. 33316.N

N GR()lJ~Jn ... I ~t o. FT u. 0.00 O. o. O.
INSlILA10«S 207. UNITS 1313. 1 • 14 21.14. 1557.
HAIH) ,. ARr 1429. 0.47 47. 1477-
TO"Ft-iS 4.3 UN Irs 31l870. 20.31 2031. 26019. 66921.
FOtJtiUA 1 IO'<S 4.3 UN ITS 3327. ~38. 22<>80. 26145.
RIGHT OF ~~ AY 13. ACRES 9120. 18241. 27 361 •
If)CnNGP,~l::RING 9328. 9328.
--------------- ---- ..... ------ ----- .. --_ .... _- -------
TOTALS b8147. 31 • 6~ 3834. 8479b. 166104.

PRESENT VALUE ($ )

LOSS ANALYSIS l)fMAND LOSSES ENFRGY LOSSES TOTAL LOSSES
-----------------~ .. ------------- ----------.-- ....---_ .. _----
kESIST"',CE LOSSES 245Ml. 11249. 351\37.
CORONA LOSSES O. 19. 19.

------------~-----.~ ------ .. .~----- -------
TOTALS 211588. 11268. 3585b.

J I • t i J ......~ I t ,); l, .

4NCHORAGF-FAIR5ANK5 1~TfR1IE CASE lA
230 KV TRAfI<SMISSlllN LINt COST ANALYSIS AND CONDUCTOi1 OPTIMIZATION

DATE: 12 APR 79 TI~t: 9:37:07

*
"
*
'"
'"

COST OUTPUT PER MILE
PRESENT VALUE RATE

7.00 PERCENT

*
*
'"
*
'"

CONDUCTOR NlJMHfR =
q~4. KCMIL 1300. FT SPAN

39
87.7 FT rOwER

INSTt.LUD
.

COST MATtRIAL TRANSPORTATION INSTAllATION TOTAL
hR~ AK()(, •. ~, QUANIITY COS1($) TONNAGF COSl($) COSl($) C051($)

-------------- .. _.. _---- -_ ... _---- ------- ...---------_ .... ------------ -------
b:I
I CONDlJC 1OR 1~840. FT 1/J086. 9.73 973. 11l257. 33316.N

N GR()lJ~Jn ... I ~t o. FT u. 0.00 O. o. O.
INSlILA10«S 207. UNITS 1313. 1 • 14 21.14. 1557.
HAIH) ,. ARr 1429. 0.47 47. 1477-
TO"Ft-iS 4.3 UN Irs 31l870. 20.31 2031. 26019. 66921.
FOtJtiUA 1 IO'<S 4.3 UN ITS 3327. ~38. 22<>80. 26145.
RIGHT OF ~~ AY 13. ACRES 9120. 18241. 27 361 •
If)CnNGP,~l::RING 9328. 9328.
--------------- ---- ..... ------ ----- .. --_ .... _- -------
TOTALS b8147. 31 • 6~ 3834. 8479b. 166104.

PRESENT VALUE ($ )

LOSS ANALYSIS l)fMAND LOSSES ENFRGY LOSSES TOTAL LOSSES
-----------------~ .. ------------- ----------.-- ....---_ .. _----
kESIST"',CE LOSSES 245Ml. 11249. 351\37.
CORONA LOSSES O. 19. 19.

------------~-----.~ ------ .. .~----- -------
TOTALS 211588. 11268. 3585b.

J I • t i J ......~ I t ,); l, .



1 1 ) - -1 ) 1 -J J l J ) -,

INTER~ATInNAL ENGI~EERING co, INC
SAN FRANCISCO C~LIFORNIA

-~-fRjNSMISSIO~ LINE COST ANALYSIS PROGRAM
VERSION 2: 02 AUG 1979,

ANCHORAGE-FAIRBANKS INTERTIE CASE I-C
34~ KV TRANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 15 AUG 79 TIME: 14:06:42

.**.**A ••• ********
*
*
*

INPUT DATA
*
*
*

OJ

N
W

******************

SYSTEM ECONOMIC FACTORS . INPUT VALUE REFERENCE YEAR FOR INPUT

nAsE YEAR FOR p~ ANALYSIS
EI,(1!'J(; YEAR OF STUDY
8A~t YEAR FOR FSCALATION
MAXiMUM CIRCUIT LoaDING
AvF~AGE CI~CUIT LUADlNG
nF~A~[) LOST FACTOR
ENERGY CnST FACTOR
Vf.R COST FACTUR
CAPITAL cnSr/[)15COIJNT RATES:

nf;l~ COST FAL TUR
RIGHT (1F i'iAY COST FACTOR
RIGHT OF IiAY CI EARING COST
INTER!:SI [JURING CO~ISTRUCTION

f:,GlIJEER p,r; F!: F

1979
1997
1<177

168,11 MVA 1984
58,9 t~VA 19R1l
73,0 $/KW 1979
13,0 MILLS/KWH 1979
0,0 $/I\VAR 1984

7,0 PERCENT 19B4
10,0 PERCENT 19R4

1,5 % CAP,COST
-----_. ----- ---_.-

1984
715,0 $/ACRE 1979

1430,0 :h/ACRE 1979
0.00 7. PJST,CST

11.00 7. INST.CST

1 --J ) )
'~7 "1

INTERNATIn~AL ~NGINEtRING co. INC
SAN FRANCISCO C~LIFORNIA

---TRANSMISSION LINE COST ANALYSIS PROGRAM
VERSION 2: 02 AUG 1979,

ANCHORAGE-FAIRBANKS INTERTIE CASE I-C
34S KV TPANSMISSION LINE COST ANALYSIS ANO CONDUCTOR OPTIMIZATION

DATE: 15 AUG 79 TIME: 14:06:42

1

OJ

N
W

SYSTEM ECUNOMIC FACTORS

*
INPUT DATA

. INPUT VALUE

*
*
*

REFERENCE YEAR FOR INPUT

nAsE YEAR FOR p~ ANALYSIS
EI,/)PJ(; YEAR OF STUDY
RASe YEAR FOR FSCALATION
MAX1MU~ CIRCUIT LOADING
AvF~AGE CIRCUIT LUA01~G

nF~A~D COST FACIOR
ENERGY COST FACTOR
Vf.R COST FACTUR
CAPITAL cnSr/[)I5COIJNT RATES:

nf;l~ COST FAC TUR
RIGHT (1F WAY COST FACTOR
P. I GtiT nF rl AY CI E:: ARI NG COS T
INTERE:St [JURING CO~ISTRlJCTION

f r, r, 1 t, EERt I, r; F E: F

1979
-------_.-

1997
1(/7 7

168. £1 MVA 1984
S8.9 t~VA 19R4
73.0 :B/KW 1979
13.0 MILLS/KWH 1979
0.0 $/I<VAR 1984

7.0 PERCENT 1984
10.0 PERCENT 19f\4

CAP.COST
._---- ._---- ------

1.5 'l: 1984
715.0 $/ACpE 1979

1430.0 l/ACRE 1979
0.00 'l: PJST.CST

I I • 00 i. INST.CST

1 --J ) )
'~7 "1

INTERNATIn~AL ~NGINEtRING co. INC
SAN FRANCISCO C~LIFORNIA

---TRANSMISSION LINE COST ANALYSIS PROGRAM
VERSION 2: 02 AUG 1979,

ANCHORAGE-FAIRBANKS INTERTIE CASE I-C
34S KV TPANSMISSION LINE COST ANALYSIS ANO CONDUCTOR OPTIMIZATION

DATE: 15 AUG 79 TIME: 14:06:42

1

OJ

N
W

SYSTEM ECUNOMIC FACTORS

*
INPUT DATA

. INPUT VALUE

*
*
*

REFERENCE YEAR FOR INPUT

nAsE YEAR FOR p~ ANALYSIS
EI,/)PJ(; YEAR OF STUDY
RASe YEAR FOR FSCALATION
MAX1MU~ CIRCUIT LOADING
AvF~AGE CIRCUIT LUA01~G

nF~A~D COST FACIOR
ENERGY COST FACTOR
Vf.R COST FACTUR
CAPITAL cnSr/[)I5COIJNT RATES:

nf;l~ COST FAC TUR
RIGHT (1F WAY COST FACTOR
P. I GtiT nF rl AY CI E:: ARI NG COS T
INTERE:St [JURING CO~ISTRlJCTION

f r, r, 1 t, EERt I, r; F E: F

1979
-------_.-

1997
1(/7 7

168. £1 MVA 1984
S8.9 t~VA 19R4
73.0 :B/KW 1979
13.0 MILLS/KWH 1979
0.0 $/I<VAR 1984

7.0 PERCENT 1984
10.0 PERCENT 19f\4

CAP.COST
._---- ._---- ------

1.5 'l: 1984
715.0 $/ACpE 1979

1430.0 l/ACRE 1979
0.00 'l: PJST.CST

I I • 00 i. INST.CST



4~CHURAGE-FA!RBANKS INTfRTIE CASE I-C
345 KY TRANS~ISsrON LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: IS AUG 79 TIME: 14:06:42 - "--------

* •••••• * ••••••• ***
*
*
*

INPur DATA
*
*
*

CONDUCTOH DATA

•• *••••• ~*.*~*****

GPOlHJDwIRE DATA SPAN DATA

tI:l

N
~

NU~ lJ E ~ P f R P f' AS F.
COI\II)llr.IIlP SPAr. I ',r.
\l1j L I A,; F
VOLIAGF VAPrAlrU~

LP,E .P[OUE-NCY
FAJHwEAIHE~ LUSSES
LINE LP,GIH
Pu .. U~ FACIOR

WlAIHE~ QATA

2
16.0

3/j ~)

10 • [) (\
bll

1. 7 0
323.00

Q.Q')

J ~l

KV
I-'n
lPS
~ wnll
MILES

NUMtlER PER TOwER
I)JAMETER
WEIGHI

o MINIMUM
, _~ ", 0.00 IN . MAXIMUM

0.0000 LBS/FT INTERVAL

1000. FT
1600. FT
100.0 FT

MAXIMU~ RAINFALL RATE 1 • 1b IN/HH
MAXIMUM RAPIFALl. OIJRAlIflN 1 HRS/YR
A\lERAGF RApJFALL f.ihlE" 0.03 PI/HR
AVr:~A;;E l./Ap,I'"ALl. oIJ~UrUN b3b HRS/YR
~AXIMUM SNn~FAlL RAIl'" 1 • P, 7 HI/HR
MAXIMUM S~O~FALL QUkA1rUN 1 HRS/YR
AVE~AGr S',"~F ALL HA If',: O. I 3 IN/HR'
AVFRAGE s"nI'FALL I)Uf-/AIIlJ"I 261j HRS/YR
RELA.TIVE AIf./ OENSITy 1.000

J J ;~

"'
% l J ,:1 ,t i I jJ1

4~eHURAGE-FAIRBANKS INTfRTIE CASE I-e
345 KY TRANS~Issro~ LINE COST ANALYSIS AND CO~DUCTOH OPTIMIZATION

DATE: IS AUG 79 Tr~E: 14:06:42

**~t.~******'*•• **..
..
*

INPur DATA
..
*
*

CONDUCTOH DATA

---~---------------------------~-~-------

.***** •• ~*.*~*****

GPOlHJI)wIRE DATA SPAN DATA

'J U~ lJ F ~ Pf R P f' AS F.
eUI\II)IIr.TuP SPAr. I ',r.
';' Ij L I A,; F
VOLTAGF VAPIATru~

LlNt FP[OUE-NCY
FAJRwEATHt~ LUSSES
LINE LP.GTH
Pu .. u~ FACTOR

2
16.0

3/j ~)

I 0 .011

_ __.. . b Il

I. 7 0
323.00

O.Q",

J ~l

KV
I-'r.l
l.PS
~w/MI

MILES

NUMHER PER Tn~ER

r)JAMETEH
WEIGHT

o MINIMUM
_ 0.00 IN .. MAXIMUM

0.0000 LBS/FT INTERVAL

1000. FT
1600. fT
100.0 FT

WlATHE~ I)ATA

MAXI~'Ur-< RAPJFALL RATE 1 • 18 IN/HH
MAXIMU'" RAPIFALl. OIJRA lION 1 HRS/YR
A';'ERAGF RA!lJFALL f.iAIf 0.03 PI/HR
AVr:RA(;E RAI ~,F ALL o'J~uru'J b3b HRS/YR
~ AXI'IU'" SNDhFAlL RAT F 1 • p, ., HI/HR
MAXI"U'" S'~CJ ... FALL I)l)kAtlllN 1 HRS/YR
A\'E~AGr S'W ... FALL RAT E '.: O. 1 3 IN/HR'
AVFRAGE SJ,DI'F ALL DUriAtlu"l 2b lJ HHS/YR
RELa.TIVE A11-1 OENSITY 1.000

J , ,~ I
"'

, ;. .:1 "~ Ij,"Ijl. .

4~eHURAGE-FAIRBANKS INTfRTIE CASE I-e
345 KY TRANS~Issro~ LINE COST ANALYSIS AND CO~DUCTOH OPTIMIZATION

DATE: IS AUG 79 Tr~E: 14:06:42

**~t.~******'*•• **..
..
*

INPur DATA
..
*
*

CONDUCTOH DATA

---~---------------------------~-~-------

.***** •• ~*.*~*****

GPOlHJI)wIRE DATA SPAN DATA

'J U~ lJ F ~ Pf R P f' AS F.
eUI\II)IIr.TuP SPAr. I ',r.
';' Ij L I A,; F
VOLTAGF VAPIATru~

LlNt FP[OUE-NCY
FAJRwEATHt~ LUSSES
LINE LP.GTH
Pu .. u~ FACTOR

2
16.0

3/j ~)

I 0 .011

_ __.. . b Il

I. 7 0
323.00

O.Q",

J ~l

KV
I-'r.l
l.PS
~w/MI

MILES

NUMHER PER Tn~ER

r)JAMETEH
WEIGHT

o MINIMUM
_ 0.00 IN .. MAXIMUM

0.0000 LBS/FT INTERVAL

1000. FT
1600. fT
100.0 FT

WlATHE~ I)ATA

MAXI~'Ur-< RAPJFALL RATE 1 • 18 IN/HH
MAXIMU'" RAPIFALl. OIJRA lION 1 HRS/YR
A';'ERAGF RA!lJFALL f.iAIf 0.03 PI/HR
AVr:RA(;E RAI ~,F ALL o'J~uru'J b3b HRS/YR
~ AXI'IU'" SNDhFAlL RAT F 1 • p, ., HI/HR
MAXI"U'" S'~CJ ... FALL I)l)kAtlllN 1 HRS/YR
A\'E~AGr S'W ... FALL RAT E '.: O. 1 3 IN/HR'
AVFRAGE SJ,DI'F ALL DUriAtlu"l 2b lJ HHS/YR
RELa.TIVE A11-1 OENSITY 1.000

J , ,~ I
"'

, ;. .:1 "~ Ij,"Ijl. .



l ,- I J --1 -1 } '-'-l J ) -'} 1 ] 1

A~CHGRAGE-FAIP8A~~S INTE~TIE CASE I-e
~a5 KV TQANS~Issru~ LINE COST ANALYSIS A~U C0~DUCTOR OPTI~TZATIO~

DATE: 15 AUG 79 TIME: IU:06:u2

••••••••••••••••••
•
•
*

PH'I,IT DA TA
*
*
*•••••• * ••• * ••••• *.

SAG/rfNSIU~ QESIGN F~CTORS

OJ

EVERfnAY StRESS T~MDERATURE

ICE A~D wlN~ TEM~ERATURE

HIGH WI~D tE~PEPATURE

EXTREME ICE TE~PEqATURE ._
~ftX UFSrGN Tt~P FOR GNO CLEARANCE
Ens T~~51~N (PCT UT5)
NF5C CONSTANT

00. DEGREES F
O. DEGREES F

00. DEr;~U,S F
30. nEGREES F

120. DEGREES F
20. PERCENT

0.31 LBS/FT

ICE AND WIND TENSION (PCT UTS)
HIGH WINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTSl
ICE THICKNESS wITH WIND
WIND PRESSURE WITH ICc
HIGH wINO

EXTREME ICE

50. PERCENT
50. PERCE~T

70. PERCe:~T

0.50 INCHES
".00 LHS/SQ.FT.
9.0 LBS/SO.FT.

0.50 It~CHES

N
CJl

TOT tiL NIIMRER OF PHASES
PHASE SPACING
cnNnUCTOR CONFIGURATION FACTOR
GRQ'INf) CLEARANCF.
Nn. OF JNSULAT0RS PER TOWER
I NSI!Lt. trw :) An TV F IC TOR
STRPlr; LE"J(,Hi
I. vEE. UR C(I~Af\TNATION

F mm,lJ A T I f.I 'J TYP t
TEP~AH~ FAe. TIJI<
LINt INGLE FACIOR
TO,,(k [;RlllJND 1Nf;
TRMISVF:.RSE [lvE kl.OI[J FACTOR
VfkT leAL nVERLIJAIl FACTOR
VI'J G I T I) I) pJ ALL UI Ci
'"1 TSC ELl <HIEOIIS HI P[hoH<E WE I GH T

r Tn~If:R wE lGHT FAUOR

TOWER WETGHT ESTT~ATJON ALGORITHM

TOwER DESIGN
--------.- ... -

3 DISTANCE BETwEEN PHASfS:
27.0 FEET Dl 27.00 FT
1 .00 D2 27.00 FT
3.?0 FEET 03. Sll.OO FT

7? D4 0.00 FT
2.50 D5 0.00 FT
q.5 FEEl' D6 0.00 FT

3

"1. Ob PER UNIT "-- -,-----_.
.GAba

0
2.50 - - ______ 0_- _~ ____. _____
1.50

1000. If:lS
o• 1 1 TONSITOWER ..-.- . . ---_..- -- -_._- ---" --
I. 02

Tn~Fk TYPE 10: 3aSKY TOWER

T~ = 0.00043kTH.*2 - 0.Q92111kTH*kO.6DOO - 0.!0371.EFFYDL 
O.273hS.tFf TUl • o.OOS03kTH.EFFTOL + O.OOIHlkTH.EFFYOL +
20.77701 KIPS

1

A~CHGRAGE-FArp8A~~S INTERTIE CASE I-e
Ja5 KV lQANS~Issru~ LINE COST ANALySIS ANU C0NOUCTOR OPTI~TZATION

DATE: 15 AUG 79 TIME: la:Ob:az

••••• *****.**.*** •
•

._)

•
*

*•

N
01

SAG/TfNSIU~ QESlr,~~ FACTORS

EVERYDAY SIRtSS l~MDERATURE

ICE A~D wiNO TEM~ERATURE

HIGH WI~D TE~PEPATURE

EXTPEHE ICE lE~PERATURE

~ftX UFSIGN T~~P FOR GNO CLEARANCE
Ens TFN51~~ (PCl UTSJ
~H3C CO~JSTA~JT

TOT AL NIIMRER OF PHASES
PHASE SPACING
C"NnUCTOR CONFIGURATION FACTOR
GRO'INf"J CLEARANCF.
N~. OF INSULATORS PER TOWER
I ~ S I ! L ATrW :) AFf TY F AC lOR
S TkIf I r; LE'·H, TH

I, VF.f, UP (( IM flTNATIUN
F(JUnUAlIU'J TyP~

TfPRI\H~ FAr. TIJR
LIN( ANGLE FACIOR
10,,(k [;RlllJND I ~J(;

TRAnSVERSE (lvf kI.OA[J FACTOR
VfkT ICAl nVfRlIJAIJ FACTOR
L(J'JGITIJI)PJAL LUAD
.., TSC[t.l Ml E0 II S H AR [) wAf< EWE I GHT

r Tn~lEk wE IGHT FArT(lR

TOWf~ WETGHT ESTT~I\TION ALGORITHM

1.10. OEGREES F
O. DEGREES F

aD. DEGREES F
30. f)EGRfES F

120. DEGREES F
20. PERCENT

0.31 LBS/FT

TOwER DESIGN

3
27.0 FEET
1 .00
3.?0 HET

72
2.50

Q.5 FEE"!
3
1.1

1.0b PER UNIT
.Ol'lb/J

o
2.50
1.50

1000. If:JS
0, I! TONS IT OWF.f~

1. 02

ICE AND WINO TENSION (PCT UTS)
HIGH WINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS wITH WIND
WIND PRESSURE WITH ICc
HIGH wIND

EXTREME ICE

DISTANCE BETwEEN PHASES:
01
OZ
03
04"
05
Dh

50, PERCENT
50, PERCENT
70. PERCE~T

0,50 INCHES
'1.00 LHS/SQ.FT.

q,O LBS/SO,FT.

0,50 lt~CHES

Z7.00 FT
27.00 FT
5l1,OO FT

0,00 FT
0.00 n
0.00 FT

Tn~fk TYPE 10: 3aSKV TOWER

T~ = 0.oon43*THkk? - O.QQZll1*TH •• O.bDOO - O.!0371*EFFVOL 
0.273hS'~Ff TUl + 0.OU503*TH*EFFTOL + O.OOIHl*TH*EFFYOL +
20.77701 KIPS

1

A~CHGRAGE-FArp8A~~S INTERTIE CASE I-e
Ja5 KV lQANS~Issru~ LINE COST ANALySIS ANU C0NOUCTOR OPTI~TZATION

DATE: 15 AUG 79 TIME: la:Ob:az

••••• *****.**.*** •
•

._)

•
*

*•

N
01

SAG/TfNSIU~ QESlr,~~ FACTORS

EVERYDAY SIRtSS l~MDERATURE

ICE A~D wiNO TEM~ERATURE

HIGH WI~D TE~PEPATURE

EXTPEHE ICE lE~PERATURE

~ftX UFSIGN T~~P FOR GNO CLEARANCE
Ens TFN51~~ (PCl UTSJ
~H3C CO~JSTA~JT

TOT AL NIIMRER OF PHASES
PHASE SPACING
C"NnUCTOR CONFIGURATION FACTOR
GRO'INf"J CLEARANCF.
N~. OF INSULATORS PER TOWER
I ~ S I ! L ATrW :) AFf TY F AC lOR
S TkIf I r; LE'·H, TH

I, VF.f, UP (( IM flTNATIUN
F(JUnUAlIU'J TyP~

TfPRI\H~ FAr. TIJR
LIN( ANGLE FACIOR
10,,(k [;RlllJND I ~J(;

TRAnSVERSE (lvf kI.OA[J FACTOR
VfkT ICAl nVfRlIJAIJ FACTOR
L(J'JGITIJI)PJAL LUAD
.., TSC[t.l Ml E0 II S H AR [) wAf< EWE I GHT

r Tn~lEk wE IGHT FArT(lR

TOWf~ WETGHT ESTT~I\TION ALGORITHM

1.10. OEGREES F
O. DEGREES F

aD. DEGREES F
30. f)EGRfES F

120. DEGREES F
20. PERCENT

0.31 LBS/FT

TOwER DESIGN

3
27.0 FEET
1 .00
3.?0 HET

72
2.50

Q.5 FEE"!
3
1.1

1.0b PER UNIT
.Ol'lb/J

o
2.50
1.50

1000. If:JS
0, I! TONS IT OWF.f~

1. 02

ICE AND WINO TENSION (PCT UTS)
HIGH WINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS wITH WIND
WIND PRESSURE WITH ICc
HIGH wIND

EXTREME ICE

DISTANCE BETwEEN PHASES:
01
OZ
03
04"
05
Dh

50, PERCENT
50, PERCENT
70. PERCE~T

0,50 INCHES
'1.00 LHS/SQ.FT.

q,O LBS/SO,FT.

0,50 lt~CHES

Z7.00 FT
27.00 FT
5l1,OO FT

0,00 FT
0.00 n
0.00 FT

Tn~fk TYPE 10: 3aSKV TOWER

T~ = 0.oon43*THkk? - O.QQZll1*TH •• O.bDOO - O.!0371*EFFVOL 
0.273hS'~Ff TUl + 0.OU503*TH*EFFTOL + O.OOIHl*TH*EFFYOL +
20.77701 KIPS



,'jCHUPAGE-fAIP9ANKS INTE:<TlJ: [ASE I-C
345 KV TPANSMISSIOfJ LINE COST ANALYSIS AN/) CO~DUCTOR OPTIMIZATION

DATE: 15 AUG 79 TI I~E: 111: Ob: 42 '

**It* ... "**''''*******

I<PIPlIT DAT A*
I<

fltlt1t1t******.****'**

CONDUCTOR SUMMARY
•• , •••• ****It*****

TD Nl)'1f\fR fJII~E

...... -------
?q STII f( LI 1,1 r;

c:l 30 fl [ [) I' Tf~ r,
31 CUCi\[)U

N ~2 f) Ii AKE
O'l 3.3 H RN

3'I r:O"J[)[)R
35 I~ 1\1 LIII< f)

~'J fl U[) /) y
:3 7 [AIIAf~Y

31:\ RIIJL
39 [II~ DJ rJAL
40 ORTlJLAfJ

TEMP.COEF.
STRANDING UNIT WEIGHT OUT-DIAM. TOTAL AREA MODULUS ALPHA*E-b

SI7f.(K[M) (Al/ST) (LRS/FT) (INCHES) (SQ.IN.) (EF/Ee PSI) PER DEG F
--.------ ------- ------- ... -------- - .. ------ ----------- ----------

715.0 261 7 0.91\50 1.0510 ---- 0.6'335 11 • 00 10.3
715. (l 30/19 LillO 1,0BIO 0.6901 1 1 • 30 9.7
795.0 2111 7 1.0240 1.0920 0.7053 10.55 10.7
79').0 261 7 1.09110 I • 10 II 0 0.7261 1 I • 00 10.3
7'15.0 lISI 7 0.1:\900 I.Ob30 0.b676 9.40 1 1 • ';)
79S.0 '541 7 1.0;>40 1.0930 0.7053 10.8'5 10.9
795.0 3011 9 1.2350 I. 111 0 0 0.76b8 _. -.- --- - - 11 .30 9.7
'1VO.(l 0'51 7 I.OISO 1 • 131 0 0.7069 9.40 11 • ..,
900.0 Sill 7 I • 1590 1.1620 0.7985 10.1'15 10.9
9:' II. (1 451 7 1.07S0 1.1650 0: A0 I I 9.110 11.5
9:'1l.O 'jul 7 1.2290 1.1'160 0.846Ll 10.85 10.9

103" • (l 1151 7 1.16';)0 1.2130 f).Bb7e 9.40 11 .5
--_.__.

1 ,J ,I ;, - ,I "a • J J ] ,J ,I Ii 1 JJ".

PIPlIT DAT A

TO NlJ"Hlf R fJ/d~E

...... -------
?q STII f( LI 1,1 r;

c:l 30 fl [ [) I' Tf~ r,
31 CUCi\[)[J

N ~2 f) Ii AKE
O'l 3.3 H RN

3'I r:O"J[)[)R
35 I~ 1\ l L~ I< f)

~'J fIUrJ/)y
37 [AI/ARy
31:\ RAJL
39 [A ~ DJ rJ AL
40 ORTlJLAfJ

,'jCH[JPAGE-fAIP9ANKS INTE~T1J: [ASE 1-C
345 KV TPANSMISSIOfJ LINE COST ANALYSIS ANO CO~DUCTOR OPTIMIZATION

OA TE: 15 AUG 79 TI I~E: 111: 06: 42 '

**It* ..... ** ...... ****.**
•

*
1<

fltlt1t1t******.****.**

CONDUCTOR SUMMARY

--~, -_.----.-- - .- .._.

TEMP.COEF.
STRANDING UNIT WEIGHT OUT-DrAM. TOTAL AREA MODULUS Al.PHA*E-b

SI7f.(K[M) (Al/ST) (LRS/FT) (INCHES) (SQ.IN.) (EF/Ee PS 1) PER DEG F

--.------ ------- ------- ... -------- - .. ------ ----------- ----------
715.0 261 7 0.91\50 1.0510 0.6'335 11 • 00 10.3
715.0 30/19 1.1110 1.0B10 0.6901 1 1 • 30 9.7
795.0 2111 7 1.0('40 1.0nO 0.7053 10.55 10.7
79').0 261 7 1.09110 1.10RO 0.7261 11 .00 10.3
195.0 lISI 7 O.1:l9bO 1.0630 0.6676 9.40 11 .5
795.0 '341 7 1.0;>40 1.0930 0.7053 10.85 10.9
795.0 30119 1,2350 1.11100 0.76bl:l 11 .30 9.7
'100.0 0'31 7 1.01S0 1 • 131 0 0.7069 9.40 11 • ':I
900.0 Sill 7 1.1590 1.16('0 0.7985 10,1\5 10.9
9:' II. (1 451 7 1.0750 1.1650 0: II 011 9,110 11.5
9:'1l.0 SlIl 7 1,2<'90 1,1960 0.846Ll 10.85 10,9

103" • 0 451 7 1,1650 1.2130 0,8678 9.40 11 • 5
-- - ._--

I J "I
;, cJ 1 J • J -J I ,J t .~:0' ".....

PIPlIT DAT A

TO NlJ"Hlf R fJ/d~E

...... -------
?q STII f( LI 1,1 r;

c:l 30 fl [ [) I' Tf~ r,
31 CUCi\[)[J

N ~2 f) Ii AKE
O'l 3.3 H RN

3'I r:O"J[)[)R
35 I~ 1\ l L~ I< f)

~'J fIUrJ/)y
37 [AI/ARy
31:\ RAJL
39 [A ~ DJ rJ AL
40 ORTlJLAfJ

,'jCH[JPAGE-fAIP9ANKS INTE~T1J: [ASE 1-C
345 KV TPANSMISSIOfJ LINE COST ANALYSIS ANO CO~DUCTOR OPTIMIZATION

OA TE: 15 AUG 79 TI I~E: 111: 06: 42 '

**It* ..... ** ...... ****.**
•

*
1<

fltlt1t1t******.****.**

CONDUCTOR SUMMARY

--~, -_.----.-- - .- .._.

TEMP.COEF.
STRANDING UNIT WEIGHT OUT-DrAM. TOTAL AREA MODULUS Al.PHA*E-b

SI7f.(K[M) (Al/ST) (LRS/FT) (INCHES) (SQ.IN.) (EF/Ee PS 1) PER DEG F

--.------ ------- ------- ... -------- - .. ------ ----------- ----------
715.0 261 7 0.91\50 1.0510 0.6'335 11 • 00 10.3
715.0 30/19 1.1110 1.0B10 0.6901 1 1 • 30 9.7
795.0 2111 7 1.0('40 1.0nO 0.7053 10.55 10.7
79').0 261 7 1.09110 1.10RO 0.7261 11 .00 10.3
195.0 lISI 7 O.1:l9bO 1.0630 0.6676 9.40 11 .5
795.0 '341 7 1.0;>40 1.0930 0.7053 10.85 10.9
795.0 30119 1,2350 1.11100 0.76bl:l 11 .30 9.7
'100.0 0'31 7 1.01S0 1 • 131 0 0.7069 9.40 11 • ':I
900.0 Sill 7 1.1590 1.16('0 0.7985 10,1\5 10.9
9:' II. (1 451 7 1.0750 1.1650 0: II 011 9,110 11.5
9:'1l.0 SlIl 7 1,2<'90 1,1960 0.846Ll 10.85 10,9

103" • 0 451 7 1,1650 1.2130 0,8678 9.40 11 • 5
-- - ._--

I J "I
;, cJ 1 J • J -J I ,J t .~:0' ".....



) 1 1 ,n" -'-- ) 1 '1 ~~'1 } 1 -'-, t c·· -l

~

ANCHORAGE-FAIRBANKS INTERTIE CASE I-C
~4S KV rPANswISSION LINE cnST ANALYSIS AND cnNDUCTOR OPTIMIZATION

DATE: 15 AUG 79 TI~E: 14:00:42

'*t*.*t_.~.~~•• *••
*

.. INf'l!T [JATA

*
.***.*.~.~~*~~****

CONDUCTOR SUMMARY
**.*.*** •• ** •• *~*

Ae RESIST.
I.ILT.TF.NS. GEOI"l.MEAN THf RM. Ll MIT AT 25 DEG C IND.REACT, CAP.REACT.

10 N!J'1flER NAME ST~ E~J r.; TH( LRS ) PADIUSCFT) PRICE($ILR) (AMPERES) (OHMS/M I LE) (OHMS/HI LE) (MOHM-MILES)_.. _------ ---- ------------~ -----.---- ----------- ... _------ ----------- ---_ ..... _-_ .. -----_ .._----
o:l 29 SThRLl Nt; 2H1UO.O 0.0355 0.60/3/1977 850. 0.1294 0.40'50 2.61l53

30 AU)", I NG 34f,OO.O 0.0,!>72 0.6IUI<?77 1:\60. 0.1281\ 0.3992 2.5661
q ClIr:KOO ?l100.0 0,0366 0.636/1'177 900. 0.1214 0.3992 2.5502

N 32 nRAKE ~I?OO.O 0,0375 O,62UI977 910. O. I 172 0.3992 2.5450
""'-I

~ 5 TF. P'J 22qoO.O 0.1)3'52 0.677/1977 890. O.IIM 0.401>0 2.5760
:\ j CI)'JI)nf; 2i<'>OO.0 0.056e 0.b3')/1977 900. 0.1172 0.4002 2.5555
~'j MAl.LARI1 311 1100.0 0.0392 0.599/1977 910. 0.1162 0.3'J28 2. '5 PI6
36 Pllnl)Y ?')I)()O.O 0.0374 0.676/1977 9 '55. a.loel' 0.3928 2.5080
37 CHIARY 32~OO.0 0.05 Qc 0.633/1'177 950. 0.1040 0.31./28 2.5027
~R RA IL 2h<l(jO.0 0.031\ 5 0.671/1977 970. .0.0998 O. )'ILJI./ 2.5027
39 CH'LJII~AL 311200.0 0.0404 0.632/1977 990. 0.0987 0.31./02 2.LJR.16
40 ORTULMJ 28900.0 0.0401 0.670/1977 1020. 0.0924 0.3902 2. U6513

1 1 1

-
ANCHORAGE-FAIRBANKS INTERTIE CASE I-C

~4S KV TQANS~lSSIUN LINE cnST ANALYSIS AND CONDUCTOR OPTIMIZATION
DATE: 15 AUG 79 TI~E: 14:00:42

'*t*.*"*~'~~.~•• *
*

CONDUCTOR SUMMARY

AC RESIST,
I.ILT.TENS. GEOH,MEAN THfRH,LlMIT AT 25 DEG C IND,REACT, CAP,REACT.

10 N!J'1flER NAME ST~ E~J r..; TH( LRS ) PAOIUS(FT) PRICE($/UI) (AMPERES) (OHMS/MILE) (OHMS/MILE) (MOHM-MILES)
--------- ------------ ... --- .... ------ ----------- --------- ----------- ----- ..._--- -----_ .._----

tl:l 29 S lhRLJ N(; 2HllJO.0 0.03'55 0.601:\/1977 850, 0.1294 0.40'50 2,61153
30 Pf. n,d NG 341,00.0 0.0572 0.61211977 1:\60. 0.1281\ 0.3992 2,5661
q CUCKOU ?7100.0 0,0366 0,636/1977 900, 0,1214 0.3992 2.5502

N 32 nRAKE ~1?00.0 0,0375 0,622/1977 910. 0,1172 0.3992 2.5450
""'-I 'S TF. P'J 22qoO.O 0.03'52 0.677/1977 890. 0,1188 O,40hO 2.5766

:\ , CI)'JI)nf; 2i<'iOO.0 0.0568 0.63')/1977 900. 0,1172 0.4002 2.5555
~5 MALLARI1 311 1100. (I 0.0392 0.599/1977 910. 0,1162 0.3'J28 2.5 PI6
36 Rllnl)Y ?')IIOO.O 0.0374 0.676/1977 9 '5'). 0.1082 0.3928 2.5080
37 CHIAh'Y 32~00.0 0.05 Qc O.b3)/lq77 950. 0.1040 0.3'-128 2,5027
31\ RA IL 2h(){JO.0 0.031\ 5 0.671/1977 970, .0. 0998 O. )</4'-1 2.5027
59 c,"'LJrl~AL 3 11200.0 0.0404 0,632/1977 990. 0.0987 0,3902 2.41\16
40 ORTULHJ 28900.0 0.0401 0.670/1977 1020. 0.0924 0.3902 2. 4 6513

1 1 1

-
ANCHORAGE-FAIRBANKS INTERTIE CASE I-C

~4S KV TQANS~lSSIUN LINE cnST ANALYSIS AND CONDUCTOR OPTIMIZATION
DATE: 15 AUG 79 TI~E: 14:00:42

'*t*.*"*~'~~.~•• *
*

CONDUCTOR SUMMARY

AC RESIST,
I.ILT.TENS. GEOH,MEAN THfRH,LlMIT AT 25 DEG C IND,REACT, CAP,REACT.

10 N!J'1flER NAME ST~ E~J r..; TH( LRS ) PAOIUS(FT) PRICE($/UI) (AMPERES) (OHMS/MILE) (OHMS/MILE) (MOHM-MILES)
--------- ------------ ... --- .... ------ ----------- --------- ----------- ----- ..._--- -----_ .._----

tl:l 29 S lhRLJ N(; 2HllJO.0 0.03'55 0.601:\/1977 850, 0.1294 0.40'50 2,61153
30 Pf. n,d NG 341,00.0 0.0572 0.61211977 1:\60. 0.1281\ 0.3992 2,5661
q CUCKOU ?7100.0 0,0366 0,636/1977 900, 0,1214 0.3992 2.5502

N 32 nRAKE ~1?00.0 0,0375 0,622/1977 910. 0,1172 0.3992 2.5450
""'-I 'S TF. P'J 22qoO.O 0.03'52 0.677/1977 890. 0,1188 O,40hO 2.5766

:\ , CI)'JI)nf; 2i<'iOO.0 0.0568 0.63')/1977 900. 0,1172 0.4002 2.5555
~5 MALLARI1 311 1100. (I 0.0392 0.599/1977 910. 0,1162 0.3'J28 2.5 PI6
36 Rllnl)Y ?')IIOO.O 0.0374 0.676/1977 9 '5'). 0.1082 0.3928 2.5080
37 CHIAh'Y 32~00.0 0.05 Qc O.b3)/lq77 950. 0.1040 0.3'-128 2,5027
31\ RA IL 2h(){JO.0 0.031\ 5 0.671/1977 970, .0. 0998 O. )</4'-1 2.5027
59 c,"'LJrl~AL 3 11200.0 0.0404 0,632/1977 990. 0.0987 0,3902 2.41\16
40 ORTULHJ 28900.0 0.0401 0.670/1977 1020. 0.0924 0.3902 2. 4 6513



ANC~DPAGE-FAIP8ANKS INTERTIE CASE I-l
34S KV TRANS~ISSION LINE COST ANALYStS AND CONDUCTOR OPTIMIZATION

_ __ __ . DATE: I '3 AUG 79 T I ~ E. : I 4 : 06 : 4

* .. i1 ••••• iil******.,
-A -_._----- --- ----

I'.JPUT DATA
-A

.*.*** •• i**~i.*•• * ._-- ,-_. --- --- ---_.._-_._.-

OJ

N
CO

UNIT MATERJALS COSTS

PRICE OF TUNER ~ATERIAL

P~IC~ OF CONCRETE
PRICE OF GWOUND WIRE
I I.JS TALLElJ COS T OF GPOll,ND I NG SYS TEM

Tr)"Ek SFTlIP
TO... ER IISSU1HL Y
FOUNlJATIUlj Sf:.TuP
FilUNIlAT IrJ~J f.SSfMBLY
F n lI' III h rIo ~J F Xr AVAT I Olj
f'R I r: f. 11 F I' 1SU_ LLAN EO US HARl) WAR E

IJNIT LABilR lOSTS

REfFRENCE YEAR LAROR rOST
S Tf< r ~JG G"OlJN() \_ I PE
S TR T ~J G l. ARI r R ~ Al-I KUP

IINIT p,ANSPlJRTATIrlN COSTS

----------~-~-----------.. .
[(]I;fR

FOUNDATION CONCRETE
FOUNIJhTION STEEL
[rl"lDIJC TOP
(,IHlIlf,f) W{Rr_
INSIJLh[Ok
HAklJfiARE

I NPVT VALIJE

0.957 $/LB
0.00 $/CU.YO.

o.oon $/LB
0.00 't/TOWER

1751. $
n.llSS $/Ul

O. 't
41/.JO.OO S/TON

0.00 't/CU.YD.
290.00 $/TQWER

--
2/.J.00 $/MANHOUR

0.0 'li/MILE
4.2 PE.R Wd T

131.0 $/TON
131.0 $/YO
131.0 $ITON
131.0 $!TON
131.0 $/TON
131.0 $/TON OR $/~-A-A3

131.0 $/TON

REFERENCE YEAR FOR INPUT

197CJ
1977
1977
1977

1979
1979
1979
1979
1979
1977

1979
1977

I " .. :1 cl i ,. I .1 J ,I ) I J :l ,

ANC~DDAGE-FAIP8ANKS INTERTIE CASE I-C
34S KV TRANS~ISSIDN LINE COST ANALYSIS AND CQ~.DUCTOR OPTIMIZATION

DATE: 15 AUG 79 TII-'E.: II.I:06:42._~_~ ~__. .

*
**.*** ••• **~ •• *•• *

N
CO

UNIT MATERJALS cnSTS

PRICE OF TUNER ~AIERIAL

pqIC~ (jF CUNCRETE
PRICE OF GWnUND wIRE
INSTALLEU cnST nF GROUNDING SYSTEM

TI)" F:f~ SF HI p
TO... ER IISSU1HL Y
FOUNDATIUlj Sf:.TUP
FilUNIlAIlrJ~J f,SSEMEJLY
F n lI' J [1 Ar I IJ ~J F X( AVAT I 0 ~j

f' q ICE 11 F I' j S U. LLAN EO US HAR l) WAR E

I)N!T LABilR laSTS

REfFWENCE YEAR LARDR COST
S Tf< T~jG G"nIJN() \- I PE
S TR I ~H-; l. ARII R MAl-I KUP

IINII IPANSPlJRTAIIrlN COSTS

----------~-~-----------.. .
Tr)\;E"R
FnUNDATIO~ CUNCRETE
FnUNIJATION STEEL
(rl"lOI)C TOP
(,IHlIlf,f) wI Rr.
INSIJLA [OR
H!lklJfiARE

INPUT VALUE

0.957 $/LB
0.00 1i/CU,YD.

o.oon $/lB
0.00 't!TOWER

1751. $
o,IlSS $/Ul

O. 't
4140.00 $/TON

0.00 't/CU.YO.
290.00 $/TQWER

24,00 $/MANHOUR
0.0 'Ii/MILE
4.2 PtR Wd T

131.0 $/TON
131.0 $/YO
131,0 $ITON
131,0 l>ITON
131.0 SITON
131.0 $/TnN OR $/~**3

131.0 $/TON

REFERENCE YEAR FOR INPUT

In9
1977
1977
1977

197CJ
1979
1979
197CJ
1979
1977

1979
1977

,I " ,- I' l ! ,J J ,I I ,I

ANC~DDAGE-FAIP8ANKS INTERTIE CASE I-C
34S KV TRANS~ISSIDN LINE COST ANALYSIS AND CQ~.DUCTOR OPTIMIZATION

DATE: 15 AUG 79 TII-'E.: II.I:06:42._~_~ ~__. .

*
**.*** ••• **~ •• *•• *

N
CO

UNIT MATERJALS cnSTS

PRICE OF TUNER ~AIERIAL

pqIC~ (jF CUNCRETE
PRICE OF GWnUND wIRE
INSTALLEU cnST nF GROUNDING SYSTEM

TI)" F:f~ SF HI p
TO... ER IISSU1HL Y
FOUNDATIUlj Sf:.TUP
FilUNIlAIlrJ~J f,SSEMEJLY
F n lI' J [1 Ar I IJ ~J F X( AVAT I 0 ~j

f' q ICE 11 F I' j S U. LLAN EO US HAR l) WAR E

I)N!T LABilR laSTS

REfFWENCE YEAR LARDR COST
S Tf< T~jG G"nIJN() \- I PE
S TR I ~H-; l. ARII R MAl-I KUP

IINII IPANSPlJRTAIIrlN COSTS

----------~-~-----------.. .
Tr)\;E"R
FnUNDATIO~ CUNCRETE
FnUNIJATION STEEL
(rl"lOI)C TOP
(,IHlIlf,f) wI Rr.
INSIJLA [OR
H!lklJfiARE

INPUT VALUE

0.957 $/LB
0.00 1i/CU,YD.

o.oon $/lB
0.00 't!TOWER

1751. $
o,IlSS $/Ul

O. 't
4140.00 $/TON

0.00 't/CU.YO.
290.00 $/TQWER

24,00 $/MANHOUR
0.0 'Ii/MILE
4.2 PtR Wd T

131.0 $/TON
131.0 $/YO
131,0 $ITON
131,0 l>ITON
131.0 SITON
131.0 $/TnN OR $/~**3

131.0 $/TON

REFERENCE YEAR FOR INPUT

In9
1977
1977
1977

197CJ
1979
1979
197CJ
1979
1977

1979
1977

,I " ,- I' l ! ,J J ,I I ,I
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A~CHOPAGE-FAIQ8ANKS INTE~TIE CAS~ I-C
545 Kv TRANSMISSIUN LINE CrST ANALYSIS AND CONDUCTOR OPTI~IZATION

DAfE: 15 AUG 79 TIUt: 14:06:42

~"'.****.'**"'.'•• ~*.l'*'**'AAA***'*
•
•
•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTI1IfS PER MILE

•
•
•
•

••• ** ••• ** •••• ".".A •••••• **.Ir .

CAPITAL COST/I))SCOlINT PATE UF 7.00 PERCENT

PRESENT WORTH ($)

----~------------------------._--------------.-------------------.._----------------------------------------
CO'Ji)UCTOP TNSTALLEfJ COST LINE LOSSES O!'.M COST LINE COST
--------- ------------------------------------------------------.---------- ----------- ..... ------ ------_...
NO. KCM :';PAN(FTJ MATERIALS HIANSP. INSThLL. ENGI~IE£fI. IDC SUBTOTAL SUl:ITOTAL SUHTOTAL TOTAL
--- --- -------- --------. .....----- -----.-- --------- --- -------- -------- -- .. _----

OJ

35 74S. 1.3 0 l) • 108?53. h4F12. 1100/H,. 24730. o. 249551. 46 I ?2. 3372. 29900i).. - ~. --- , .

N .5'5 70 S. 14 (l 0 • I I (111 3 q • 6 11 A3. IORil1I9. 2117 41 • O. 250162. 46122. 3381. 20'166'5.
I.D 30 71'5 • 13(10. IO':>bn. 6257. 10936 A• 24337. O. 211'55All. 52150. 331'1. 3010'53.

3<; 7"'5. 1C11 U• 11177'1'1. h':>57. 1120')0. 24053. O. 2">1799. 116Ia. 31103. 3') 132'j.
31'\ 7 1'i • I ~ f) U• 10730'4. 1-2"3. 108105. 2 1J1I'35. O• 211bOb6. 52150. 332':>. .3 I) IS d I •
.3 7 ClOO. 1300. 112RJ2. 1--';,7'1. 112611A. 2552 11. O. 257S65. 41403. 3481. 30';>iJIj7.
32 7Q';. 130 /J. 1002':>5. h3'1':>. 111472. 2491:\3. .-... _. o• - <'52106.' ._--- 47191.

- -.-._-. -- 31107. 302703,
5'1 74e,. I':> 00 • 1 130? 1 • 6S,O. 101:lhl7- 2':>IO\, O. <'5328'1. 46122. 31123. 50?R34.
)9 '1Sll. 1500. 114706. h 7 I 0 • I ISO 13 4. 2o,79S. O. 260295. 39129. 3517. 30" "', , •
57 000. 1200. I 11 ~ iI 'j • hoOR. 11'~4qll. 2,S74. O. eSAObl. 41403. 31181. V'2'),}l.
30 Q ')IJ • 1<'00. I UN". l-7"'Jb. I I !~q I 5. 2':>1\37. o• 260716. 39129. 3523. 3f13367.
30 71S. 1200. 10':>?32. h 3 ~b. I I 17 R7. ?ll'ib9. o• ?ll7924. 521S0. 3350. 30 5 £I';>'! •
30 7'1". 1 SOl). 10'1$7'1. 1,537. 111051. 250 lJ I. O. 25e6R7. /J7'ioO. 3 'J! 5. 303/)91.
52 79e,. 1"0 () • 111 '" I 2] • 6 1'\ OJ (I. I 1 ·S II t) A• 250133. O. 253111. 41191. 3420. 303722.
29 7 I., • 1500. 10';'lSe,. 61Q9. IIOH713. 211554. O. 2117':>65. ').5308. 33£15. 300219.
34 • 7'1S. 1coO. 10/'1'11. h569. 113771~. 250'15. o• 253229. 47590. 34<'2. 30£120;>.
30 715. I':> 00. Ilon7. h310. 107A':>7. 241,85. o. 2£19095. 52150. 336&. 304611.
32 79C,. III 00 • I 1 II' OS. 1,432. 1101,1'<11. ?')182. O. 2')4106. 4714\, 3£1311. 30£1731.
37 01) I). 14 no•• I I'; h 7O. hI.> 3 I. 1120£>/1. 2S777. O. ?00112. lJ1403. 3515. 305029.. ... _.- -_.-_.-
20 715. 1200. lOllHhfJ. h<:'4b. 1121\1A. cllh59 • O. 2£1116V. 533011. 3560. 505300.
59 9':>11. ]lll'\ 0 • 1176?11. f-765. 112/J13. 200';;1l. o• £>h?913. 30129. 3S'i3, 30':>59£1.
29 71S. 1400. 10 h II 80. h253 • !IUlu3. 2 11730. O. 249':>£15. 53301\. 33 72. 31)/);>2'5.
34 705. 1400. 112?20. fdA6. 11132? £>52'1£>. O. ?':>52?O. 47')90. 3£149. 30b2':>0.
.35 70S. I 11'\ {i • InE\~31, 6111\. 116?63. £>5499. O. 2')7312. lJ6122. 3477 • 306C/11.
37 900. I I 0 () • I 1 I 5e o. 6130. 1177I\S. ?5970. o• 21.>£>Ob':>. 41403. 3':, II I • 307009.

"'~1
.~. -1

A~CHOPAGE-FAIQ8ANKS INTEqTIE CASt I-C
545 Kv TRANSMISSIUN LINE CrST ANALYSIS AND CONDUCTOR OPTI~IZATION

DAfE: 15 AUG 79 TIMt: 14:06:42

1

•

•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTI1IfS PER MILE

•
•
•
•

CAPITAL COST/I))SCOlINT PAn UF 7.00 PERCENT

PRESENT WORTH ($)

----~------------------------._--------------.-------------------.._---------------~------------------------
CQ'Ji)UCTOP INSTALLED COST LINE LOSSES 0&1'1 COST LINE COST
-- .. _----- ----------------------------------------------------------------- ----------- .... ------ --------.,
NO. KeN :';PAN(FTJ MA TEfl I ALS Tf.iANSP. INSThLL. ENGI~IEER. roc SU8TOTAL SUHTOTAL SUHTOTAL TOTAL

-------- --------. ...... _---- -----.-- --------- -------- -------- --------
OJ

35 74S. 1300. 10f:l?53. h4 F1 2. 11001'16. 24730. O. 249551. 46122. 3372. 29'1006.
N 5S 7°5. 14 (l 0 • I I (1113>q. b lJ A3>. 10RH09. 2117'1l. O. (50)62. 46122. 3381. 2'1'1665.
I.D 30 7I '5. 13(10. 10':>6n. 6257. 10936 A• 24337. O. 211'j5All. 52150. 331'1. 501053.

3'; 7<1'). lc' 0 U. 11177'19. h':>57. 1121190. 24053. O. 2')1799. 116Ia. 31103. YJ132,j.
31'\ 7 1'i • I ~ f) (j • I 073O'lJ. 1-2"3. 108105. 2

'
J )fl5. O. 2116066. 5<:'150. B2':>. 30 IS d I •

37 <100. 131)0. 11211 J2. 1-,:>79. 112611A. 2552 11. O. 257S63. 411103. 3481. 302 iJ IJ7.
32 795. 130 (). 10<1;>':>5. h3<1':>. 111472. 249Cl3. O. ?52100.· ._--- 47191.

- -.----. -- 31107. 302703.
3') 74'S. 1':>1)0. I 130? I • 6':i'O. 101:\hl7. 2':>IO\, o. ?5328'1. 46122. 31123. 30?1I~4.

59 Q')lI. 1300. I III 706. h 7 I 0 • I ISO IJ 11 • 2')79'1. O. ?60295. 39 I zq. 3517. 30 """ , •
57 000. !CO o. I I 1 ~ f', c; • hoOR. I l /J 4 911 • 2')')74. O. 2S A061. 41403. 31181. 3(12'),} 1.
3° '1')/l. 1':>00. I UNA. l-7l,o. II!J'715. 2':>1137. o• ?b0716. 39129. 3523. 3fJ331:J7.
30 7 I 'j • 1200. 10':>?32. h 3 ~b. 11171\7. ('1l'69. o• ('1l7924. 521S0. 3350. .3 0 3 4?'~ •
30 7Ye:,. 1 SO 0 • 10Y$7'1. h.3.3 7 • 111<)31- 250 /J I. O. 2526R7. 117,'10. 3 'J1 5. 30.3~ql.

32 7'1'1. I "00. 111 i': I 21 • 6 IJ 3(1. I I VI t) R• 250133. O. 253111. 41191. 3420. 303722.
29 7 I., • 1300. IOS95'). 61Q'l. Ilo/nfl. 21lS 311 • O. 2 117':>65. ')5308. B45. 300?19.
34 , 7'1'1. leOO. 10/'1'11. h369. 11377IJ. 250')5. o• 253229. 47590. 311?2 • 301120?
30 7 1'3. I':> 00. 110<'37. 6310. 107A':>7. 241,85. O. 249095. 52150. 336&. 3011611.
32 7'1'1. III 00 • I I I Ii 0') • 1,1l32. 11061'<11. ?')182. O. 2':>4106. 4714\, 34311. 301l731.
37 01) I). I 11 I) 0•• 11':>1,79. hl>.3 I. 1120(>11. 25777 • O. ('0(1112. 111403. 3515. 305029.
;>9 715. I 20 (I • JOlJllhfJ. he41:>. 112R1A. 211h.39. O. 211!\6)i:'. 533011. 3360. .505300.
59 9':>/1. ]ll 1'\ 0 • 1176('11. f-7bS. 112 /J13. 200';;1I. o• (>0('913. 39129. 35,3- 30':>594.
2'1 71,. t 400. 10 h II t\ I). 0253. I 101 (j.3. 2 11730. O. 24'1':>45. 5330R. 3372. 30~?25.

;'4 795. 140 () • 112<'20. fdAb. 11132? <'5<''12. o• ?':>5220. 47590. 3449. 30b2':>Q.
35 7'le, • I 100. 11)~f\3\, 6118. 116?63. 25499. o. ;>':>7312. 116122 • 3477. 306<:111.
37 'lao. I I 0 () • I I I '5ti 0 • 61.30. 11778'1. 25970. O. 26206':>. 41403. 3')1l I. 30700'1.

"'~1
.~. -1

A~CHOPAGE-FAIQ8ANKS INTEqTIE CASt I-C
545 Kv TRANSMISSIUN LINE CrST ANALYSIS AND CONDUCTOR OPTI~IZATION

DAfE: 15 AUG 79 TIMt: 14:06:42

1

•

•

AUTOMATIC CONDUCTOR SELECTION
ALL QUANTI1IfS PER MILE

•
•
•
•

CAPITAL COST/I))SCOlINT PAn UF 7.00 PERCENT

PRESENT WORTH ($)

----~------------------------._--------------.-------------------.._---------------~------------------------
CQ'Ji)UCTOP INSTALLED COST LINE LOSSES 0&1'1 COST LINE COST
-- .. _----- ----------------------------------------------------------------- ----------- .... ------ --------.,
NO. KeN :';PAN(FTJ MA TEfl I ALS Tf.iANSP. INSThLL. ENGI~IEER. roc SU8TOTAL SUHTOTAL SUHTOTAL TOTAL

-------- --------. ...... _---- -----.-- --------- -------- -------- --------
OJ

35 74S. 1300. 10f:l?53. h4 F1 2. 11001'16. 24730. O. 249551. 46122. 3372. 29'1006.
N 5S 7°5. 14 (l 0 • I I (1113>q. b lJ A3>. 10RH09. 2117'1l. O. (50)62. 46122. 3381. 2'1'1665.
I.D 30 7I '5. 13(10. 10':>6n. 6257. 10936 A• 24337. O. 211'j5All. 52150. 331'1. 501053.

3'; 7<1'). lc' 0 U. 11177'19. h':>57. 1121190. 24053. O. 2')1799. 116Ia. 31103. YJ132,j.
31'\ 7 1'i • I ~ f) (j • I 073O'lJ. 1-2"3. 108105. 2

'
J )fl5. O. 2116066. 5<:'150. B2':>. 30 IS d I •

37 <100. 131)0. 11211 J2. 1-,:>79. 112611A. 2552 11. O. 257S63. 411103. 3481. 302 iJ IJ7.
32 795. 130 (). 10<1;>':>5. h3<1':>. 111472. 249Cl3. O. ?52100.· ._--- 47191.

- -.----. -- 31107. 302703.
3') 74'S. 1':>1)0. I 130? I • 6':i'O. 101:\hl7. 2':>IO\, o. ?5328'1. 46122. 31123. 30?1I~4.

59 Q')lI. 1300. I III 706. h 7 I 0 • I ISO IJ 11 • 2')79'1. O. ?60295. 39 I zq. 3517. 30 """ , •
57 000. !CO o. I I 1 ~ f', c; • hoOR. I l /J 4 911 • 2')')74. O. 2S A061. 41403. 31181. 3(12'),} 1.
3° '1')/l. 1':>00. I UNA. l-7l,o. II!J'715. 2':>1137. o• ?b0716. 39129. 3523. 3fJ331:J7.
30 7 I 'j • 1200. 10':>?32. h 3 ~b. 11171\7. ('1l'69. o• ('1l7924. 521S0. 3350. .3 0 3 4?'~ •
30 7Ye:,. 1 SO 0 • 10Y$7'1. h.3.3 7 • 111<)31- 250 /J I. O. 2526R7. 117,'10. 3 'J1 5. 30.3~ql.

32 7'1'1. I "00. 111 i': I 21 • 6 IJ 3(1. I I VI t) R• 250133. O. 253111. 41191. 3420. 303722.
29 7 I., • 1300. IOS95'). 61Q'l. Ilo/nfl. 21lS 311 • O. 2 117':>65. ')5308. B45. 300?19.
34 , 7'1'1. leOO. 10/'1'11. h369. 11377IJ. 250')5. o• 253229. 47590. 311?2 • 301120?
30 7 1'3. I':> 00. 110<'37. 6310. 107A':>7. 241,85. O. 249095. 52150. 336&. 3011611.
32 7'1'1. III 00 • I I I Ii 0') • 1,1l32. 11061'<11. ?')182. O. 2':>4106. 4714\, 34311. 301l731.
37 01) I). I 11 I) 0•• 11':>1,79. hl>.3 I. 1120(>11. 25777 • O. ('0(1112. 111403. 3515. 305029.
;>9 715. I 20 (I • JOlJllhfJ. he41:>. 112R1A. 211h.39. O. 211!\6)i:'. 533011. 3360. .505300.
59 9':>/1. ]ll 1'\ 0 • 1176('11. f-7bS. 112 /J13. 200';;1I. o• (>0('913. 39129. 35,3- 30':>594.
2'1 71,. t 400. 10 h II t\ I). 0253. I 101 (j.3. 2 11730. O. 24'1':>45. 5330R. 3372. 30~?25.

;'4 795. 140 () • 112<'20. fdAb. 11132? <'5<''12. o• ?':>5220. 47590. 3449. 30b2':>Q.
35 7'le, • I 100. 11)~f\3\, 6118. 116?63. 25499. o. ;>':>7312. 116122 • 3477. 306<:111.
37 'lao. I I 0 () • I I I '5ti 0 • 61.30. 11778'1. 25970. O. 26206':>. 41403. 3')1l I. 30700'1.



A~CHODAGE-FAIRRANKS INT~RTIf CASE I-e
3G~ KV TDA~SMIssrON LINE CCST ANALYSIS AND co~oueTOR UPTI~IZATION

DATE": IS AI)G 79 TI"E.: lU:06:/J2

A •••• * ••••••• *** •••••••••• ** ••

* --- - ~- -- --------~~c[) S T 0 lJ I D UT PEP I-' I l E
PPES!::'J I VhLIJE RA IE

* 7.00 PERCENT
*

*******,t;'.'.".:t**.*** •• * •••• *

CONDUCTOR ~WMgER =
795. KCMIL 1300. FT SPAN

35
89.3 FT TOWER

-- ------"-

INSTALLFD COST MATE.RIAL TRANSPORTATION
L\ REI, !\ [) Uwr, QUt.t-.:T1TY COS[($) TONNAGE COST($)

---- .. --------- -------- -------- ------- ------------- ..
C0 'J fl UCI (l R 316!:lO. FT 30,171- lQ.56 2';6L

OJ
GROlINn" TRE o• FT O. 0.00 O.
INSIILA InRS 3 10 • UNIT S 2':>82. 1 .70 /J80.
Hl\h'f).'1hRF 11174. D.ll"! 62.

w ro"F:h'S II • -; LJ NIT S 831:\2<.1. - / 33. IJ I - /.J377.-
0 F r1IJI:U A TT0"1$ LJ.311NIIS bC'RO. 10 1':> •

R1(, ~J r OF WAY (107FT) 13. ACRES 12167.
--------------- .------ ------ ------
SUlJ-IO'''LS 141eQ7. 55.15 8497.

I DC
f:.~JGPJFEPING

I r~ S TAL LA T ION
(OST($)

3H,:n.
O.

LJ9735.
ll205 11.

18565.

III LJ 30 I •

TOTAL
COST(S)

71681.
O.

3062.
1936.

137Q36.
ll93!l9.
3073?

ZQll6'1'j.

O.
32416.

TOTAL 327111.

PRESUJl .,ORTrl
IDC
ENGINEERING

IOR253. 6LJ82. 110086. 2?!lR21.
O.

24730.

TOTAL 24'1551.

Li) S S MH LYS TS

RESISTANCE LUSSES
COkONA LOSSFS: INSIJLATOKS

CON()l!CTOI-i

DEMAND LOSSES

25LJR3.
Ib2LJ.

PRE"SFNT WORTH ($)

ENERGY LOSSES

1/.J4111.
31ll5.
11l30.

TOTAL LOSSES

3QQ2 ll •

471>1\.
111.30.

I J

lf1TlIlS

t J J

27107.

J .~ I .1

19015.

f. i t

46122 •

J J ~ j I

A~CHODAGE-FAIRRANKS INT~RTIE CASE I-C
3G~ Ky TDA~S~ISSrON LINE CCST ANALYSIS AND C8~OUCTOR OPTI~IZATION

DATE": IS AI)G 79 TP'E.: IU:0&:u2

A •••• ** •••••• ***** •••••••• * •••
*

*

c[) STOll TPUT PEP "I l E.
PPES!::') T VhLIJE RA TE

7,00 PERCENT

*

*
***.***~**If.*If..*:t*.*.** •• ** •• **

C8NDUCTDR ~,IJM"Eq =
795. K[MIL 1300. FT SPAN

35
S9.3 FT TOWER

-- --------
INSTALLFD COST MATE.RIAL TRANSPORTATION

L\ REI, !\ [) U..n, QUtl~TITY (OST($) TONNAGE" COST($)
---- .. --------- -------- -------- ------- ------------- ..
C0 'J[] UCTnR 3Ib!:lO. FT 30,171- 19.56 2';&3.

OJ
r,qOIINn"TRE o• FT O. 0.00 O.
I NSIILA TnRS :3 I 0 • UNIT S 2':>82. 1 .70 /JSD.
HhRrh.. hkF 1I17/J • O.ll"! 62.

w 10"Fk$ II • :3 UNITS 831:\2<.1. - / 33. IJ I - /J377.-
0 FfllJl:ll tl TT0"1$ IJ.3 LIN ITS hC'RO. I 0 I ':> •

k 1G~' r OF WAY (107FT) 13. ACRES 12167.
--------------- .------ ------ ------
SUlJ-TOlnS 141e97. 55.15 8497.

IDC
f:.~JGPJFER1NG

p, S TAL LA TION
COST($)

3H1J7.
o.

IJ9735.
1J205 11.

185&5.

I 4IJ 30 I •

TOTAL
CaSTOi)

71681.
O.

3062.
IQ36.

137936.
/J9"3a9.
3073;:> •

o.
32u16.

TOTAL 327111.

PRE Sf:. ~J 1 l'iORT H
IDC
ENGINEE.RING

IOA253. 6IJ82. 110086. 2?lJIl21.
o.

2u730.

TOTAL 249551.

PRE"SFNT WORTH ($)

Li) S S h ~H LYS J S

RESISTANCE LUSSES
CO~dJNA Lussrs: INSIJLATOkS

CONllLJCTOI-<

lf1TAlS

J

DEMAN£) LOSSES

25/Ji\3.
Ib2IJ.

27107.

E"NERGY LOSSES

1/J4111.
31/J5.
11l30.

19015.

TOTAL LOSSES

3Q921.1.
47bH.
1/J.30.

46122 •

A~CHODAGE-FAIRRANKS INT~RTIE CASE I-C
3G~ Ky TDA~S~ISSrON LINE CCST ANALYSIS AND C8~OUCTOR OPTI~IZATION

DATE": IS AI)G 79 TP'E.: IU:0&:u2

A •••• ** •••••• ***** •••••••• * •••
*

*

c[) STOll TPUT PEP "I l E.
PPES!::') T VhLIJE RA TE

7,00 PERCENT

*

*
***.***~**If.*If..*:t*.*.** •• ** •• **

C8NDUCTDR ~,IJM"Eq =
795. K[MIL 1300. FT SPAN

35
S9.3 FT TOWER

-- --------
INSTALLFD COST MATE.RIAL TRANSPORTATION

L\ REI, !\ [) U..n, QUtl~TITY (OST($) TONNAGE" COST($)
---- .. --------- -------- -------- ------- ------------- ..
C0 'J[] UCTnR 3Ib!:lO. FT 30,171- 19.56 2';&3.

OJ
r,qOIINn"TRE o• FT O. 0.00 O.
I NSIILA TnRS :3 I 0 • UNIT S 2':>82. 1 .70 /JSD.
HhRrh.. hkF 1I17/J • O.ll"! 62.

w 10"Fk$ II • :3 UNITS 831:\2<.1. - / 33. IJ I - /J377.-
0 FfllJl:ll tl TT0"1$ IJ.3 LIN ITS hC'RO. I 0 I ':> •

k 1G~' r OF WAY (107FT) 13. ACRES 12167.
--------------- .------ ------ ------
SUlJ-TOlnS 141e97. 55.15 8497.

IDC
f:.~JGPJFER1NG

p, S TAL LA TION
COST($)

3H1J7.
o.

IJ9735.
1J205 11.

185&5.

I 4IJ 30 I •

TOTAL
CaSTOi)

71681.
O.

3062.
IQ36.

137936.
/J9"3a9.
3073;:> •

o.
32u16.

TOTAL 327111.

PRE Sf:. ~J 1 l'iORT H
IDC
ENGINEE.RING

IOA253. 6IJ82. 110086. 2?lJIl21.
o.

2u730.

TOTAL 249551.

PRE"SFNT WORTH ($)

Li) S S h ~H LYS J S

RESISTANCE LUSSES
CO~dJNA Lussrs: INSIJLATOkS

CONllLJCTOI-<

lf1TAlS

J

DEMAN£) LOSSES

25/Ji\3.
Ib2IJ.

27107.

E"NERGY LOSSES

1/J4111.
31/J5.
11l30.

19015.

TOTAL LOSSES

3Q921.1.
47bH.
1/J.30.

46122 •



1 1 '] "J '] 1 1 '1 l J '1 ) 1 ] J

I~TEq~ATIO~AL E~G1~~ERI~G co. INC
SA~ FPANCTSCO CALIFORNIA

TRANSMIssr0N Ll~E C~ST A~ALYSIS PROGQA~

vtRS10N 2: 02 AUG \979,

ANCHORA~E-OEY1L CANYON CASE 11-1
345 KV TRANSMISSION LIt-JE COST A~ALYSTS ANO CONDUCTOR OPTIMTZATtO!ll,

DATE: 15 AUG 79 TI~t: 15:~6:la

*.~* •• *.~.~.~.**.*..
..

I~jPUT DAlA
..
..

c:o

W
I-'

SYS1F~ tCONOMIC FACTORS

RASE YEAR FOR rw ANALYSIS
F;~[1I')G yEAR OF 3TI)['Y
RASE YfA'1 FlJR rS[flLATION
MAYJ~U~ CIRCUIT LO~UING

AVEL{AGE CIRCuIT LOAulf<G
fiE MA'~/l ens T F f.C InR
f~f~GY cnST FAC1nR
Vflq CPST r .... CTlIP
CAPITAL COST/OTS[OU~T R~TES:

(Iii, 'I r () S T FACT rw
R!r.HT OF "AY ((151 FACTOR
rnGHT OF 1o, .... Y CI.UR!,\;r; CUST
If<rEQESl ~U~ING CONSTRUCTION
f N(~ J >j E. F. R U; G F t r:

.***~*~.**********

INPUT VALUE'

1979
1997
1971

631.6 MYA
31.17.4 MVA
75.0 $/KW
13.0 MILLS/KWH
0.0 $/KYAR

7.0 PERCENT
10.0 PF.RCENT

1.5 I. CAP.COST
7IS.I) j,/ACkE

llnu.o $/ACRF
0.00 % I~ST.CST

11.00 7, INST.CST

RE.FERENCf YEAR FOR INPUT
------------------------

\992
\9q2
\979
1979
1913ll

1'H\ (j

\984

\91'14
1479
1979

1

I~TE~~ATIO~AL E~GI~EERI~G co. I~C

SA~ FPA~CTSCO CALIFORNIA

TRANSMISSION LI~E C~ST A~ALYSIS PROGRA~

vtRSION 2: U2 AUG \979,

ANCHORA~E-OEY1L CANYON CASE 11-1
345 KV TRANSMISSION LIt-JE COST A~ALYSIS ANO CONDUCTOR OPTTMrzATt'Ofll.

DAlE: 15 AUG 79 TI~t: 15:50:IU

*
*
*

I,IPlIT DATA
*
*
*

SYSTFM tCONOMIC FACTORS

RASE YEAR FOR rw ANALYSIS
F;~nl')G YEAR OF 3TU['Y
RASE YFA~ FOR rSCALATION
"'AY]MU"1 CIRCllIT LO~UING

AVE'i AGE C1 RllJ I I L[) Au 1 NG
fl[ MA'~I) ens T F AC fOR
f~F~GY lnST FAcTnR
vA', [PST r<\ClllP
CAPITAL CUST/OTS[OU~T R~TES:

(Iii, 'I (0 S T F ACI rJP
Rlr,HT OF "At ((1ST FACTOR
!, I GH T nF " <\ Y CI. URI·,; r; ClJ ST
INTEREST UURING CONSTRUCTION
f 'J (~ ] 'J E.E R It, G F t r:

INPUT VALUE

1979
\997
,97T

631.0 MYA
3Q7.4 MYA
75.0 $/KW
\3.0 MILLS/KWH
0.0 $/KYAR

7.0 PERCENT
10.0 PF.RCENT

1.5 '/, CAP.C(1ST
7IS.I) j,/ACkE

llno.o $/ACRF
0.00 % ]NST.CST

11.00 7, INST.CST

R~FERENCf yEAR FOR INPUT

1992
19 Q c
1979
1979
19A1l

19f\Q
\979
\ 979

1

I~TE~~ATIO~AL E~GI~EERI~G co. I~C

SA~ FPA~CTSCO CALIFORNIA

TRANSMISSION LI~E C~ST A~ALYSIS PROGRA~

vtRSION 2: U2 AUG \979,

ANCHORA~E-OEY1L CANYON CASE 11-1
345 KV TRANSMISSION LIt-JE COST A~ALYSIS ANO CONDUCTOR OPTTMrzATt'Ofll.

DAlE: 15 AUG 79 TI~t: 15:50:IU

*
*
*

I,IPlIT DATA
*
*
*

SYSTFM tCONOMIC FACTORS

RASE YEAR FOR rw ANALYSIS
F;~nl')G YEAR OF 3TU['Y
RASE YFA~ FOR rSCALATION
"'AY]MU"1 CIRCllIT LO~UING

AVE'i AGE C1 RllJ I I L[) Au 1 NG
fl[ MA'~I) ens T F AC fOR
f~F~GY lnST FAcTnR
vA', [PST r<\ClllP
CAPITAL CUST/OTS[OU~T R~TES:

(Iii, 'I (0 S T F ACI rJP
Rlr,HT OF "At ((1ST FACTOR
!, I GH T nF " <\ Y CI. URI·,; r; ClJ ST
INTEREST UURING CONSTRUCTION
f 'J (~ ] 'J E.E R It, G F t r:

INPUT VALUE

1979
\997
,97T

631.0 MYA
3Q7.4 MYA
75.0 $/KW
\3.0 MILLS/KWH
0.0 $/KYAR

7.0 PERCENT
10.0 PF.RCENT

1.5 '/, CAP.C(1ST
7IS.I) j,/ACkE

llno.o $/ACRF
0.00 % ]NST.CST

11.00 7, INST.CST

R~FERENCf yEAR FOR INPUT

1992
19 Q c
1979
1979
19A1l

19f\Q
\979
\ 979



4'C~DRA~~-OFVTL CA~YON CASE IT-I
3yS ~v Ig4~S~ISSIJN LINE COST A~ALYSIS A~D Cr~nUCT0R OPTIMIlATION

DAlE: 15 AUG 7q TIYE: lS:~6:1U

•••• **************

*
P,PljT [jATt> *

** •• *** •• **-*-****

CONDUCTOR DATA
---------------------------------------_.

GROUND",IRE DATA SPAf.I DATA

c:c

W
N

f.l1j"'8E~ PER PHAS!:.
CUNDUCTOR SPACING
V!JL TAGE
VOLTAGE vARIATIUN
L 1 \J ~ ,=- RE.. r~ l J F ~'" C '(
rAH'~,\fH!:.q I.liSSfS
LIN, i..F'~r.TI-i

PO ..d:.R FAC10R

WfATHEQ OATA

2
It;.L1 IN

3a,; ,",V
10.00 t>CT

bl! CPS
1.70 i'\1'<!MI

ISS.OO MILES
0.°'

NUM8ER PER TOWfR
OIAMETER
wEIGHT

a
0.00 IN

0.0000 LBS/FT

MINIt.1UM
MAXIMUM
INTERVAL

1000. FT
1600. F"T
100.0 fT

---------------------~---------------_._-

MAXI"u,'1 HAINFALL fi ,\ II:" I • 1 I< IN/Hk
"1AX P".~J'1 fi AI ',F ,1 LL 11LJIH T 1'J"i 1 "RS/vR
AVEKA"F PAjI\:Ft.LL R ArE a.os !'!/ .... '"
AVfRAGf- Q A I'~F ALL illlRA T TUN oS!'> HRS/YR
~AxI·'1Y' S 'I n,," ALL ~ArF , • P, 7 I fJ / HR
~"'A,(I~dM Sr, 0" r ALL (WR A r I t)\! 1 HRS/YR
Avf'iAGF sr.(1 ... r ALL "A If O. 1 .5 1',/ f-JR
AVF 'i A,;E: Sr,n"F" Al L DIIR AT J (J'i c6'-+ h"'3/yR
RI:.LATiVE: AIR LlEr~SITY 1 • 00 'J

I _,I I J J ,I I J ..1 j I I . I ...1 J

A'C~QRA~~-afvTL CA~VON CASE IT-I
3yS ~v TgA~S~ISSIJN lINE COST A~ALYSIS A~D Cr~nUCT0~ OPTIMIlATION

DATE: 15 AUG 7q TIYt: l5:~6:1U

••• ***************

*

LONDUCTOR DAiA ,---------------------------------------_.
GROUND"IRE DATA SPAN DATA

W
N

NIJ'18E"~ PER PHAS!:.
CUNDUCTOR SPACING
V'JL TAGE
VOLTAGE VARIATIUN
L 1 \J ~ F ~ E.. n l JF ~ ... C 'r'

rAI,J~t,\rHtq CUSSES
LIN F I.. I' '~r. 1',
Pllrd:.R FAe 1OR

2
lb.lI IN

31le, II.V
10.00 t>CT

bU CPS
1.70 K"/MI

ISS.flu ~ILES

o.oS

NUMBER PER Tn~FR

DIAMETER
wEIGHT

o
0.00 IN

0.0000 LBS/FT

MINI'1UM
MAXIMUM
INTERVAL

1000. FT
1600. FT
100.0 fT

----------------------------------.-_...-

MAXI"u~' HAINFALL p ,\I I:" 1 • 1 I< IN/HR
"1AX p",~J'1 'iA P<F,\LL l)lIlfAT!~'" 1 r1RS/vR
AVE"KA"F PA!NFt.LL RATE o.os 1': I HQ

AVERAGF q A!,~F ALL illlfiA T TUN 031'> HPS/VR
~A XI,'1H SfJn,," AI. l ~ATF 1 • R 7 I ~J I HR
-""~,(I~dM SfJD"r AL L [WR AT! 1)\1 i-'RS/VR
AVf',AGF sr,(l;<r ALL "A TE" o• I S 1 '<I HR
A Vf '1.~ [; E: Si,n"FAl L DIIR AT I Wi cbi-i f1'<3/yR
RelATIVE:. AIR LJt'~SITY 1 • J 0 'J

I -,I .1 i ,I I J .:1 J I ,t J ,I

A'C~QRA~~-afvTL CA~VON CASE IT-I
3yS ~v TgA~S~ISSIJN lINE COST A~ALYSIS A~D Cr~nUCT0~ OPTIMIlATION

DATE: 15 AUG 7q TIYt: l5:~6:1U

••• ***************

*

LONDUCTOR DAiA ,---------------------------------------_.
GROUND"IRE DATA SPAN DATA

W
N

NIJ'18E"~ PER PHAS!:.
CUNDUCTOR SPACING
V'JL TAGE
VOLTAGE VARIATIUN
L 1 \J ~ F ~ E.. n l JF ~ ... C 'r'

rAI,J~t,\rHtq CUSSES
LIN F I.. I' '~r. 1',
Pllrd:.R FAe 1OR

2
lb.lI IN

31le, II.V
10.00 t>CT

bU CPS
1.70 K"/MI

ISS.flu ~ILES

o.oS

NUMBER PER Tn~FR

DIAMETER
wEIGHT

o
0.00 IN

0.0000 LBS/FT

MINI'1UM
MAXIMUM
INTERVAL

1000. FT
1600. FT
100.0 fT

----------------------------------.-_...-

MAXI"u~' HAINFALL p ,\I I:" 1 • 1 I< IN/HR
"1AX p",~J'1 'iA P<F,\LL l)lIlfAT!~'" 1 r1RS/vR
AVE"KA"F PA!NFt.LL RATE o.os 1': I HQ

AVERAGF q A!,~F ALL illlfiA T TUN 031'> HPS/VR
~A XI,'1H SfJn,," AI. l ~ATF 1 • R 7 I ~J I HR
-""~,(I~dM SfJD"r AL L [WR AT! 1)\1 i-'RS/VR
AVf',AGF sr,(l;<r ALL "A TE" o• I S 1 '<I HR
A Vf '1.~ [; E: Si,n"FAl L DIIR AT I Wi cbi-i f1'<3/yR
RelATIVE:. AIR LJt'~SITY 1 • J 0 'J

I -,I .1 i ,I I J .:1 J I ,t J ,I



~~l » '1 J 1 ''1 1 1 1 1 1 1 "1

A~CHORAGE-DEvIl CA~YQ~ CASE: II-I
,qS Kv lRA~S~ISSI0~ LI~t C~ST A~ALYSIS A~v CO~DUCTOR OPTI~IlATION

CATE: IS A0G 70 TIM[: IS:Sb:la

_.**.*.*****.***~*

*

*
INPUT L)AT~

*
•

****.**.**~*******

SAG/TE~STU~ nrSIGN FACTURS-_. __ ~ 4 • _

OJ

w
w

EVERYDAY STRESS TE~PERATURE

ICt A'J[) "I",n TL"PERATURF
H t GH "1 'm TE ,',I P F; PAT UP f
f '( 1P f, 'H', I (' f: TF .~ f' f. PAT URE
NA~ DfSTG~ TfYP fUk GNU CLEARANCE
Ens TF~SInN ,PCT UTS)
~,ESC (U.JSTAfliT

TOIAl NUMRfR OF PHASES
f'HASE SPA( INC,
Cfl:j r) IJ CTlW C() r'J FIG U~ '\ II 0 'j FACT 0 R
GROIJND eLi: ARM,ICF
NO. UF INSULATORS PER TO~ER

HJSlJl.A TOk SAFF:! Y F AC TOR
S TKI :, G l f N(; TH
I, VEF, OR CUM~TNATIUN

FIlUNDATTorJ TYFJf..
Tf fdo! ATt·! F II C TLJ P
LT~F A~GLE rACfnR
T(Jl'ifR Gq:III!'<f) I Nf;

TRANSVtRSE n~FRLUAD fACTOR
VfKT ICAL nVrf.il (JII{) F ACTJR
lONGITuDINAL lUAD
1'1 I .5 CE:l l AI, F. u (J S t1 ARf' l'j A I< EWE. I GHT
TO\'JER ~f.lr,HT FACIOK

TlJ w~. P ... t r [; Hr f SrI ,., ATI (J N 1\ l(; 0RI THM----·- ~ __ -4 .4_._4.4_

ao, nEGREt:S F
o. '"'EGREES F'

ao, J)EGREt'S F
30, nf.GRFF S F

1?0, IJi::I;RF:ES F
20. PEPCF:NT

0.3t LdS/H

TOWER DESIGN

~

27,0 FEET
1 .02
3?,0 FEU

72
2.S0
9," FEET

3
a

t,06 PER U"lIT
.08tla

o
2.~o

1. 50
tOOl), LeS

0,11 TONSITOWfR
1.02

ICE AND wINn TENSION (PCT UTS)
HIGH WINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS wITH WIND
~INIJ PRfSSURi:: ~ITH rCf
HIGH WINO

EXTRE.ME. ICE

DISTANCE BETwEEN PHASES:
Dl
D2
03
[)£l
0')

06

<;0, PERCENT
SO. PERCfNT
70, PERCENT

o,SO rr~Cf!ES

a.oo lbS/SQ,FT.
Q,O LRS/SQ.FT.

0.50 INCHES

27.00 FT
27.00 FT
,:>a,OO F'T

0.00 FT
0.00 FT
0.00 FT

r '1 ., f: R T YP F. 10: ~ Ij " KV TOW f ~

r ~'I = '.J. (1 Ii (1 ,j .' • TH... ? M (1.9 q;;> I t 1*TH,,. 0 , bOO 0 - (1. I 0 'H t * Fe F F VQ l 
O.275~~'lF'~T01 • n.OUS05,oTH*EFFTOl t o.nOlal*T~,oE:FFVOL t
?(). 7i70 1 KIf'S

'"'~_ .•. - ~.'~
~-1 J

_...
~--1 1 1 1

,---

1 J 1 ~~1~~l » -'1 ~l

A~CHORAGE-DEvIL CA~YO~ CASE Ir-l
~uS Kv lRA~S~Issro~ LI~t C~ST A~ALYSIS A~v CO~DUCTOR OPTI~IlATION

DATE:: 15 AcJG 70 TI''I:: IS:50:1Ll

*

*
INPUT DAH

*

*
****:11*************

SAG/TE~STU~ nrSIGN FACTORS

w
w

fVERynAY STRESS TEMPERATURE
let A'J[) "I",n TL"PERATURF
HIGH ~I~n TEMPERATUPE
f ~lPl~~ ICE TF~rEPATuR[

.: A ~ L1 F::; [(, ~ If- MP r (1 k [, ~J I) CLEA RAN CE
Ens TF~SION IPCT UTS)
~,ESC C(J~;STAflJT

TOIAL NUMAER OF PHASES
f'HASE SPAC INC,
C[l:m UCTlW C() j'J FIG U,H T1 O'~ F'" CTOR
IjR()IJND [LfARiH,'CF
NO. UF INSULATORS PER rO~ER

H-JSlJU TOk SAFF:! Y F AC TOR
S TKI ;, G L f "J (; TH
I, VEF, OR CUM~TNATrUN

FI1UNLJArTO~J TYF'[
Tr fd-! AT t,! F ACT LJ P
LT~F A~~LE FACrnR
TOl'ifR Gq:llj!\,f)ING

TRANSVl~SE O~FRLUAD ~ACTOR

vfKTICAI. nVFf.iluA{) FACTJR
LONGITunlNAL LUAD
MT5 CU LAI. F. UI) S '1 ARf' l'j ARF. WE. I PH
TO>'lEk ~EIr,HT FAC10K

110. nEGREES F
o. nEGREES F

110. f)[Gh/Et'S F
30. nf.GRF[ S F

1?0. IJi::GRf:ES F
20. PERUNT

0.31 ldS/H

TOwER DESIGN

~

27.0 FEET
1 .02
32. a FEF.T

72
2.S0
9.S FEET

3
a

1.06 PER lI"lIT
.0/'lbLl

o
2.':>0
1. 50

100\). Les
0.11 TONSITOwER
1.02

ICE AND WINn TENSION (PCT UTS)
HIGH wINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS wITH WINO
~INn PRESSURE ~ITH ICF
HTGH WINO

EXTREME ICE

DISTANCE BETwEEN PHASES:
D1
D2
03
[)Ll
0'5
D6

<;0. PERCENT
SO. P[RCfNT
70. PERCENT

O.SO INCHES
Ll.OO lfjS/SQ.FT.

9.0 LAS/SQ,FT.

0.50 INCHES

27.00 FT
27,00 FT
':>Ll.OO FT

0,00 FT
0.00 FT
0,00 FT

f'1., f rI TYP F. 10: ~ Ij SKV TOW ER

I ~'I = oJ. {1 I, (1 ,j _' • TIi .. ? M (1.9 q 21 1 1 *T H,H 0 • 00 \) 0 - (1. I 0 'H 1 *' F. F F VDL 
O.27S~~'lF~T01 • n.00S0S*THttFFTDL t o.nOlal*T~*E.FFVDL t
?().7i7(ll KIf'S

'"'~_ .•. - ~.'~
~-1 J

_...
~--1 1 1 1

,---

1 J 1 ~~1~~l » -'1 ~l

A~CHORAGE-DEvIL CA~YO~ CASE Ir-l
~uS Kv lRA~S~Issro~ LI~t C~ST A~ALYSIS A~v CO~DUCTOR OPTI~IlATION

DATE:: 15 AcJG 70 TI''I:: IS:50:1Ll

*

*
INPUT DAH

*

*
****:11*************

SAG/TE~STU~ nrSIGN FACTORS

w
w

fVERynAY STRESS TEMPERATURE
let A'J[) "I",n TL"PERATURF
HIGH ~I~n TEMPERATUPE
f ~lPl~~ ICE TF~rEPATuR[

.: A ~ L1 F::; [(, ~ If- MP r (1 k [, ~J I) CLEA RAN CE
Ens TF~SION IPCT UTS)
~,ESC C(J~;STAflJT

TOIAL NUMAER OF PHASES
f'HASE SPAC INC,
C[l:m UCTlW C() j'J FIG U,H T1 O'~ F'" CTOR
IjR()IJND [LfARiH,'CF
NO. UF INSULATORS PER rO~ER

H-JSlJU TOk SAFF:! Y F AC TOR
S TKI ;, G L f "J (; TH
I, VEF, OR CUM~TNATrUN

FI1UNLJArTO~J TYF'[
Tr fd-! AT t,! F ACT LJ P
LT~F A~~LE FACrnR
TOl'ifR Gq:llj!\,f)ING

TRANSVl~SE O~FRLUAD ~ACTOR

vfKTICAI. nVFf.iluA{) FACTJR
LONGITunlNAL LUAD
MT5 CU LAI. F. UI) S '1 ARf' l'j ARF. WE. I PH
TO>'lEk ~EIr,HT FAC10K

110. nEGREES F
o. nEGREES F

110. f)[Gh/Et'S F
30. nf.GRF[ S F

1?0. IJi::GRf:ES F
20. PERUNT

0.31 ldS/H

TOwER DESIGN

~

27.0 FEET
1 .02
32. a FEF.T

72
2.S0
9.S FEET

3
a

1.06 PER lI"lIT
.0/'lbLl

o
2.':>0
1. 50

100\). Les
0.11 TONSITOwER
1.02

ICE AND WINn TENSION (PCT UTS)
HIGH wINO TENSION (PCT UTS)
EXTRE~E ICE TENSION (PCT UTS)
ICE THICKNESS wITH WINO
~INn PRESSURE ~ITH ICF
HTGH WINO

EXTREME ICE

DISTANCE BETwEEN PHASES:
D1
D2
03
[)Ll
0'5
D6

<;0. PERCENT
SO. P[RCfNT
70. PERCENT

O.SO INCHES
Ll.OO lfjS/SQ.FT.

9.0 LAS/SQ,FT.

0.50 INCHES

27.00 FT
27,00 FT
':>Ll.OO FT

0,00 FT
0.00 FT
0,00 FT

f'1., f rI TYP F. 10: ~ Ij SKV TOW ER

I ~'I = oJ. {1 I, (1 ,j _' • TIi .. ? M (1.9 q 21 1 1 *T H,H 0 • 00 \) 0 - (1. I 0 'H 1 *' F. F F VDL 
O.27S~~'lF~T01 • n.00S0S*THttFFTDL t o.nOlal*T~*E.FFVDL t
?().7i7(ll KIf'S



ANC~ORAGE-O~VrL CANYON CASE II-t
345 KV rRA~S~ISSrON LINE COST ANALYSIS A~O C0~DUCTOR OPTIMIZATION

DATE: IS AUG 79 TIME: 15:56:14

.~**.*****.*•• * •• *
*
*
*

INPUT DATA
*
*
*

10 NU'1HER 'JA"'E
---------

29 SHflLl"'G
30 PE!) ... T NG

o::l 31 (ll(I<,('O

32 Dfi htlE

W 33 TlR:'-J
+>0 34 [t1\;llnp.

35 ~., f, l. l. ~ R i)

3b PUf'r.'y

37 CA'JAGY
38 GA TL
39 CARl;jr~AL

IJ 0 OR TlIL .\N

*"'~"~*'*"*".*

CONDUCTOR SUMMARY
*.** ••• *••• ** ••••

TEMP.COEF.
STRANDING UNIT WUGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA-E-b

SlZE.(KCM) (AL/Sn (LRS/FT) (INCHES) (Sa.IN.) (Ef/E6 PSI) PER DEG F
------.-- ----- .. - -------- .... -- .. --- ---_..- ... - ----------- .... -------.

71 s. 0 261 7 0.9RSO 1.05\ 0 o.65V:' 1 1 • 00 10.3
715.0 30/19 1.1110 \ .0810 0.6901 11 • .3 0 9.7
795.0 241 7 1.0240 1.0920 0.7053 10.55 10.7
79'i.0 261 7 1.0940 1.101'\0 0.7261 11 .00 10.3
7'1'i.0 L151 1 0.8 G60 1.063U 0.0676 9.L10 11.5
H'i.O 5 1U 7 1.0?L10 1 • OenO 0.7053 10.85 10.9
1'1').0 30/19 1.2350 1.1400 0.7668 11.30 9.7
GOO.O 451 7 1.0150 1 • 13\ 0 0.7069 9.L10 1 1 • ':;
900.0 SLII 7 1.1')90 I. \62U 0.79A5 10.85 10.9
95L1.0 1.151 7 1.0750 I. 1650 0.8011

----~ -- 9.40 11 .5
9~lj • 0 ':>QI 7 1 • .?290 1.1960 0.1'\464 10.85 10.9

10.53.0 L151 '1 1.1650 1.2130 0.8678 9.40 1 1 .5
---_._._._. -

11 ,,' J .. J l\l I I J .J ~ J ..1 ..~ I I ~~

ANCHORAGE-D~VrL CANYON CASE 11-1
345 KV I~A~S~IssrON LINE (OST ANALYSIS A~D C8~DUCTOR OPTIMIZATION

DATE: IS AUG 79 TIME: 15:~6:14

•
•
•

INPUT DATA
•
•
•

ID NU'1RER ~JA""E

---------
29 SHflLl~G

30 PE!) ... 1 NG
o:l 31 (11("('0

32 Dfi ~tlE

W 33 HR:'-J
-Po 34 Ctl\;l!np.

35 ~., f, l. L ~ fI;)

30 P l.I N.' Y

37 ( A'IA'IY

38 RA TL
39 CARliJr~AL

IJ 0 OR niL .\N

It**.,,**,.lt**'''****.

CONDUCTOR Sl/"1MARY
*11.** •• ,. .... ******

TEMP.COEF.
STRANDING UNIT wE.IGHr OUT.DIAM. TOTAL AREA MODULUS ALPHA*E-b

SrZE.(KCM) (AL/ST) (LRS/FT) (INCHES) (Sa.IN.) (EF/Eb PSI) PER DEG F
------ ..-- ---_._. .------- .... --.--- ---_....... ----------- ----------

71.,.0 261 7 0.91\50 1.0510 0.653'; I 1 • 00 10.3
715.0 30/19 1.1110 1.0810 0.6901 I 1 .30 9.7
795.0 241 7 1.0240 1.0920 0.7053 10.S" 10 • 7
79.,.0 261 7 1.0940 I. I ORO 0.7261 I 1.00 10.3
795.0 L1SI 1 0.8 960 1.063U 0.0676 9.L10 I 1 .5
79,.0 5 1U 7 l.o2L10 1.0930 0.7053 10.85 10.9
7"15.0 30/19 1.2350 1.ILlOO 0.7668 11 .30 9.7
900.0 451 7 1.0150 1.1310 0.7069 9.L10 1 1 .5
900.0 SUI 7 1.1590 1.162U 0.79A5 10.85 10.9
954.0 451 7 1.0750 I. 16,0 0.8011 9.40 11,5
9l;>lj • 0 ':Jul 7 l.n90 1.1"160 0.R464 10.85 10.9

10.B.0 451 '1 1.16')0 1.2130 0.8678 9.40 11.5
-_._. _.- ._.-

;J .~ I J I j ~ I j I t I J

ANCHORAGE-D~VrL CANYON CASE 11-1
345 KV I~A~S~IssrON LINE (OST ANALYSIS A~D C8~DUCTOR OPTIMIZATION

DATE: IS AUG 79 TIME: 15:~6:14

•
•
•

INPUT DATA
•
•
•

ID NU'1RER ~JA""E

---------
29 SHflLl~G

30 PE!) ... 1 NG
o:l 31 (11("('0

32 Dfi ~tlE

W 33 HR:'-J
-Po 34 Ctl\;l!np.

35 ~., f, l. L ~ fI;)

30 P l.I N.' Y

37 ( A'IA'IY

38 RA TL
39 CARliJr~AL

IJ 0 OR niL .\N

It**.,,**,.lt**'''****.

CONDUCTOR Sl/"1MARY
*11.** •• ,. .... ******

TEMP.COEF.
STRANDING UNIT wE.IGHr OUT.DIAM. TOTAL AREA MODULUS ALPHA*E-b

SrZE.(KCM) (AL/ST) (LRS/FT) (INCHES) (Sa.IN.) (EF/Eb PSI) PER DEG F
------ ..-- ---_._. .------- .... --.--- ---_....... ----------- ----------

71.,.0 261 7 0.91\50 1.0510 0.653'; I 1 • 00 10.3
715.0 30/19 1.1110 1.0810 0.6901 I 1 .30 9.7
795.0 241 7 1.0240 1.0920 0.7053 10.S" 10 • 7
79.,.0 261 7 1.0940 I. I ORO 0.7261 I 1.00 10.3
795.0 L1SI 1 0.8 960 1.063U 0.0676 9.L10 I 1 .5
79,.0 5 1U 7 l.o2L10 1.0930 0.7053 10.85 10.9
7"15.0 30/19 1.2350 1.ILlOO 0.7668 11 .30 9.7
900.0 451 7 1.0150 1.1310 0.7069 9.L10 1 1 .5
900.0 SUI 7 1.1590 1.162U 0.79A5 10.85 10.9
954.0 451 7 1.0750 I. 16,0 0.8011 9.40 11,5
9l;>lj • 0 ':Jul 7 l.n90 1.1"160 0.R464 10.85 10.9

10.B.0 451 '1 1.16')0 1.2130 0.8678 9.40 11.5
-_._. _.- ._.-

;J .~ I J I j ~ I j I t I J



-~"1 -- --1 c-- -1 "'"---~J -----1 C-~l 1 1

ANC~OPAGE-D~VIL CANYON CASE 11-
3L15 ~v TPANSM!SS10N LINt COST ANALYSIS A~D CO~rUCTOR OPTIMIZATION

OATE: 15 AUG 7~ TIME: 15:5b:1Q

.~*-**.***~*******

*
• I'JPlll 1)6TA
•
****** •• *.11:*******

fONDUC TOR SUMMARY
*'l1t* .... **I1:*******'**

.?H1LiO.n O.Oy;S O.h.OR/1977 R'JO. 0,1294 0.lJ050 2.6453
3L1h.dn.0 n.0372 0.012/1 0 77 860. O. 12i:lR 0.3992 2,5661
27100.n 0.0366 0,1:>36/1977 000. 0.1?14 0.3992 2.5502
31?00.0 0.037') 0.1>22/1077 910. 0, I 172 0,3992 2.5Q50
220 (1 0 • 0 0.03':>2 v,hll/l o 77 .'190. O.lltlR 0.Q060 2.5766
2W-;UO.0 0.0.$613 0.63':>/I CJ 77 900. 0.117.? 0.lJ002 2.5555
31-\ 'I i) n. () n.039,? 0.5 0 9/l Q 77 910. 0.llb2 0.39.?d 2.'Jlf\6
2')1J(/0.0 0.0.$74 0.070/1'177 9 3S. 0.IOtl2 0.392" 2.':>01\0
3<'3dO.0 0.0392 0.1:>35/1977 9'J0. 0.1040 0.3928 2.5027
2bo 0(1.0 0.03R') 0.1:>/1/i977 970. _.. - 0.0991\ 0.39lJ9 2.':>027
3 1,? l) 0 • 0 a.OLiO<l 0.(>32/1977 990. 0.0987 0.3902 2.4816
2IiQllO. a 0.0/~()1 0.b7U/IQ77 1020. 0.092'1 0.3'10i? c,Qb5R

1D NI!'1RtR NAME
---- .... - ..... - ...

OJ 29 SIA'lLI\lG
3d Pt I)" I "1[";

31 cur"nuw 32 ORAI\E(J1

35 r [ ~N
311 CIJ'iiJnr/
Vi ".\l l A", I)

30 RUI)liV
7.,7 CA\lARY
3~ PAIL
39 CAR,JINAL
LlO Of/T [ILAN

ULT.TENS. GEOM.MEAN
S1 RE~!L.TH (Lf3S) RADIIJS (FT)

THFRM.LI~IT

PRICE($/LR) (AMPERES)

AC RESIST.
AT 25 DEG C - IND.REACT. CAP.REACT.
(OHMS/MILE) (OH~S/MILE) (MOHM-MILi:S)

-1

ANC~OPAGE-D~VIL CANYON CASE 11-
3tJ5 ~V TRANSMISSION LINE. COST ANALYSIS A\/D CON UCTOR OPTI'1rZATION

OATE: 15 AUG 7~ TIME 15:5b:la

*
• I'JPliT 1)6TA
•
******.***11*******

fONDUC TOR SUMMARY
*,***"'**11:*******,**

i?FllLJO.(l 0.035,} O.t>OR/1977 f\'J0. 0.1294 0.1.1050 2.6453
3<.l6d(l.O 0.0:n2 0.012/1 0 77 860. 0.128R 0.3992 2.S661
27100.0 0.0366 0.1:>%/1977 000. 0.1;>14 0.3'192 2.5502
31?OO.O 0.037') 0.1>22/1077 910. O. I 172 0.3992 2.5aso
220 (1 0 • 0 0.03':>2 (J.hll/loll .'190. O.lltlR 0.a060 2.5766
2W';UO.0 0.0368 0.63':>/1<)77 900. 0.117? 0.1.1002 2,5555
31-\ 'II) n. () 0,0392 0.5 09/1 0 77 010, 0.llb2 0.39i?d 2.511\6
2')1J(/0.0 0,0374 0.070/1'177 9 3S. 0.IOtl2 0.392" ?,':>OAO
323dO,O 0.0392 0.1:>35/1977 9'JO, 0.1040 0.3928 2,5027
2bo 0(1.0 0.03R" 0.1:>71/i977 970. 0.O'19A 0.3'11.19 2,5027
31,? ,) 0 • 0 O.OLlO" 0.(>32/1977 990, O,09t17 0,3902 2,4816
2d o 1lO.O O.O/~()I 0.b71J/IQ77 1020, 0.092'1 O,HOi? c.ab'iB

ID Nli'1RE.R NAME
---- .... - .... - ...

OJ 29 S!~f)LI\lG

3d ptp"I"Ir;
31 cur."nuw 32 ORAI\E(J1

35 r [ RN
311 r. U '! iJ n~

Vi " ALL ~ ,.,1)

30 R UI) l! Y
.,,7 CA\lAPY
3~ PAIL
39 CARtJ!NAL
tJ\) Of/T [ILAN

ULT.TENS. GEOM.MEAN
S1 RE.~!L.TH (Lf3S) RADIIJS (FT)

THFRM.LP'IT
PRICE($/LR) (AMPERES)

AC RESIST.
AT 25 DEG C - IND.REACT. CAP.REACT.
(OHMS/MILE) (OH~S/MILE) (MOHM-MILES)

-1

ANC~OPAGE-D~VIL CANYON CASE 11-
3tJ5 ~V TRANSMISSION LINE. COST ANALYSIS A\/D CON UCTOR OPTI'1rZATION

OATE: 15 AUG 7~ TIME 15:5b:la

*
• I'JPliT 1)6TA
•
******.***11*******

fONDUC TOR SUMMARY
*,***"'**11:*******,**

i?FllLJO.(l 0.035,} O.t>OR/1977 f\'J0. 0.1294 0.1.1050 2.6453
3<.l6d(l.O 0.0:n2 0.012/1 0 77 860. 0.128R 0.3992 2.S661
27100.0 0.0366 0.1:>%/1977 000. 0.1;>14 0.3'192 2.5502
31?OO.O 0.037') 0.1>22/1077 910. O. I 172 0.3992 2.5aso
220 (1 0 • 0 0.03':>2 (J.hll/loll .'190. O.lltlR 0.a060 2.5766
2W';UO.0 0.0368 0.63':>/1<)77 900. 0.117? 0.1.1002 2,5555
31-\ 'II) n. () 0,0392 0.5 09/1 0 77 010, 0.llb2 0.39i?d 2.511\6
2')1J(/0.0 0,0374 0.070/1'177 9 3S. 0.IOtl2 0.392" ?,':>OAO
323dO,O 0.0392 0.1:>35/1977 9'JO, 0.1040 0.3928 2,5027
2bo 0(1.0 0.03R" 0.1:>71/i977 970. 0.O'19A 0.3'11.19 2,5027
31,? ,) 0 • 0 O.OLlO" 0.(>32/1977 990, O,09t17 0,3902 2,4816
2d o 1lO.O O.O/~()I 0.b71J/IQ77 1020, 0.092'1 O,HOi? c.ab'iB

ID Nli'1RE.R NAME
---- .... - .... - ...

OJ 29 S!~f)LI\lG

3d ptp"I"Ir;
31 cur."nuw 32 ORAI\E(J1

35 r [ RN
311 r. U '! iJ n~

Vi " ALL ~ ,.,1)

30 R UI) l! Y
.,,7 CA\lAPY
3~ PAIL
39 CARtJ!NAL
tJ\) Of/T [ILAN

ULT.TENS. GEOM.MEAN
S1 RE.~!L.TH (Lf3S) RADIIJS (FT)

THFRM.LP'IT
PRICE($/LR) (AMPERES)

AC RESIST.
AT 25 DEG C - IND.REACT. CAP.REACT.
(OHMS/MILE) (OH~S/MILE) (MOHM-MILES)



ANCHU~AGE-DfVIL CANYON CASE 11-1
345 KV TRANSMISSION LINE COST ANALYSIS ANO CONDUCTOR OPTl~IZATION

OATE: IS AUG 79 TI~E: 15:56:14

*.**~*.*t*****.***

"
"
"

INPI!T DATA "
"

~-_._---- --- ---~~---------

OJ

W
0'1

liNT T ~IATI:RIALS COSTS

PRICE OF TU~ER ~ATERIAL

PRICE OF CONCRETE
PRICE OF GROUND wTRE
I%ThLLED COST OF GROl/NDING SySTEM

Tn',FR SFTllf'
TO" F fi A S~ F "1 p. L Y
f- OU'JUA T TON SE TUP
fOUNDATION ASSEMBLY
FOIJ'JllhTIO" FXCAVATION
f'~ICt lIF MISCfLLANEOUS HARDWARE

lHHT Lhhr)R cnSTS

REFERfNrE YEAR LAHUR COST
STRU,G GROlIN!) ,.;IRE"
ST~Tj.JG Lh'"30R ~1AR~,lIP

U~IT TRANSPORTATION COSTS

TOwF:R
FOlJNI)ATTON CONCRETE
FflU"liJATION STfEL
CfH,l)lJC TOR
G'<(JI1Nf"J wI Rr.
J I\JSIIL ATOf.:
tiAf-i')""d<E

****A**AA***** ••••

INPUT VALUE"

0.957 $/LB
0.00 S/CU.YD.

0.000 $/LB
0.00 I/TOWER

17'11. $
o.ass $/Ltl

O. $
Ill /JO.OO 5/TON

0.00 '!,/CU.YD.
290.00 'F/TOwER

24.00 $I"'ANHOUR
o• 0 $ I "111. E
4.2 PER I)NIl

225.0 $/TnN
225.0 $IYD
225.0 $/TON
22':>.0 :l>/TON
2?5.0 $/TON
225.0 $/TON OR $/M""3
225.0 tlTON

RI:FERENCE YEAR FOR INPUT

1979
1977
1977
1977

1979
1979
In9
1979
1919
1977

1979
1977

I J - ] I. j I .1 .1 'I i ~

ANCHO~AGE-DfVIL CANYON CASE 11-1
345 KV TRANS~lSSION LINE COST ANALYSIS AN0 CO~DUCTOR OPTl~IZATION

DATE: IS AUG 79 TI~t: 15:56:14

*~.*~*.**.****.***

*
"
*

INPI!T DATA "
"

W
0'1

I!NT I ~IATF:RIALS COSTS

PPIC[ OF TU~ER ~ATERIAL

PRICE OF CONCRETE
PRICE OF GROUND wIRE
P! STh LLED COS T fl F GROll N0 I NG SYSTEM

TO"FR SFTIJP
TO"Oi ASSr"1p,LY
f-nUNDhTTON SETUP
FOUNDATION ASSEMBLY
FnlJ'JI)hIIO'" FXCAVATION
P~lCt lIF MISCELLANEOUS HARDWARE

urn r LA h r) R CnS TS

RF.FERFNrl YEAR LAHUR COST
STRU,G GROlIN!) ,.;IRE
STRTiJG Ll\~OR ~1ARKl!P

UNIT TRANSPORTATION COSTS

TOwfR
FOUNDATION CONCRETE
FflU'JiJATION STEEL
C(H4DIJC lOR
G'{LlIlNn wlRf-.
I "'SilL ATn~:

tiAfil),,,",,h:E

I~PUT VALUf

0.957 $/LB
0.00 $/CU.YD.

0.000 $jLS
0.00 ,,/TUWER

17"; 1. $
O.IlSS ~/Lfj

O. ,;
1l1/~0.00 5/TON

0.00 '!,/CU.YD.
290.00 'F/TOwER

21.1.00 $I"'ANHOUR
0.0 $/MILE
1.1.2 PER IINIl

225.0 $/TON
225.0 $IYD
225.0 $/TON
225.0 :l>/TON
2"';.0 $/TON
225.0 $/ION OR $/M*"3
22').0 tlTON

RF:FERENCE YEAR FOR INPUT

1979
1977
1977
1977

1979
1979
1979
1979
19/9
1977

.~ ) J I .1 I .1 .~ i

ANCHO~AGE-DfVIL CANYON CASE 11-1
345 KV TRANS~lSSION LINE COST ANALYSIS AN0 CO~DUCTOR OPTl~IZATION

DATE: IS AUG 79 TI~t: 15:56:14

*~.*~*.**.****.***

*
"
*

INPI!T DATA "
"

W
0'1

I!NT I ~IATF:RIALS COSTS

PPIC[ OF TU~ER ~ATERIAL

PRICE OF CONCRETE
PRICE OF GROUND wIRE
P! STh LLED COS T fl F GROll N0 I NG SYSTEM

TO"FR SFTIJP
TO"Oi ASSr"1p,LY
f-nUNDhTTON SETUP
FOUNDATION ASSEMBLY
FnlJ'JI)hIIO'" FXCAVATION
P~lCt lIF MISCELLANEOUS HARDWARE

urn r LA h r) R CnS TS

RF.FERFNrl YEAR LAHUR COST
STRU,G GROlIN!) ,.;IRE
STRTiJG Ll\~OR ~1ARKl!P

UNIT TRANSPORTATION COSTS

TOwfR
FOUNDATION CONCRETE
FflU'JiJATION STEEL
C(H4DIJC lOR
G'{LlIlNn wlRf-.
I "'SilL ATn~:

tiAfil),,,",,h:E

I~PUT VALUf

0.957 $/LB
0.00 $/CU.YD.

0.000 $jLS
0.00 ,,/TUWER

17"; 1. $
O.IlSS ~/Lfj

O. ,;
1l1/~0.00 5/TON

0.00 '!,/CU.YD.
290.00 'F/TOwER

21.1.00 $I"'ANHOUR
0.0 $/MILE
1.1.2 PER IINIl

225.0 $/TON
225.0 $IYD
225.0 $/TON
225.0 :l>/TON
2"';.0 $/TON
225.0 $/ION OR $/M*"3
22').0 tlTON

RF:FERENCE YEAR FOR INPUT

1979
1977
1977
1977

1979
1979
1979
1979
19/9
1977

.~ ) J I .1 I .1 .~ i



~1 -- ] c····· I 1 -'1 '--1 C '~l -~"I -~'~l
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A~CHDRAGE-DEvrL CANYON CASE 11-1
3~S Kv lOA~SM1SSION LINt C05T A~ALYSIS A~O Cn~DUClnR OPTr~IZATION

DAT~: IS AUG 79 TI~E: 15:5b:14

***.*******.**.*****.*****************

*

*
*

AurO~ATTC CONDUCTOR SELECTION
ALL QUANTITIF5 ~fR MIL~

*
*
*
*.* .. *************-********************

CAPITAL COST/DISCOlJlH RATE OF 7.00 P!:.RCENT

, .

PR~SfNT WOR1H ($)

------------.~----~--------------------~----------------------------------~_._------------------------------

CONDUCTOR r"lSTALLED COST LINE. LOSSES O&M COST LINE COST
-------- .... - .... ------- .... --------------------------------------------.-----.---. ----------- -------- ---------
\10. 100( r,~ SPA1'>J(I'"T) ~1~T[RIALS TRANSP. UJSTALL. f"lGINEfR. toe SUBTOTAL SURT01AL SUH HJT AL TOTAL'" ' -------- -----.--- ... _----- -------- -------- ... --- -------- - .. - .. ---- --------

to

3Q 9')LJ. !SO O. II IOll6. 1:-"107. 1001-1\)3. 2':!10u. o. ;>')B20. 103751, 31-1 <> 3. 360 ij9Q.

W 39 Q54. 121)0. II V2Fl. b 733. 109119. C'':>lQ9. o• ?5lJ?79. 1037"Jl. 3436. 361460.
""-J 40 103 ~. 1c'1) () • 117782. 6RB. 111149. 25934. O. 261697. 96912. 3"36. 36214'1.

39 9':>11. 1'-1 no. 117020. A763. 10S670. 2S30b. O. 25')3')1:1. 1037';1. 3451. 362560.
40 1033. 1 !> n I) • 120 1120. 61:162. I 09/J26. 2003/'.. O. 262741. 96912. 3')51. 363209.
37 Q l) I) • I 30\1. 1121-\\2. A':>77. 100335. 24fl30. O. 2':>0':>S3. 10909"J. BFl6. 363634.
37 'Ion. ! c' () U. 11 1 ~I-\S. /-bOo. IOtlb71. 24953. O. 251':>94. 109A95. 3400. 364689.
40 1o.s 5. III) O. 11hFl9 0 • bC)r'3. 1I 1.j)<JO. cl:>l '1 l:>. O. 204.331. 96912. 3')72. 364821.
37 9UO. ltlOO. IISh7 Q

• 6b29. lOS 11:13. 25oc'lJ. O. 252516. 10969<'. 3412. 36':>623.
39 9S4. I I n \I. 113373. 6'1Sc'. 1121-138. ?':>/-31. O. 2"JFl700. 1037SI. 3496. 365947.
3f\ 9"lJ. 1<' 00 • Ilq 994. 665.,. 110421. 2<'')211. O. 2':>7':>91\. 10':>131-\. 31H:\ 1. 366218.
311 9')iJ. 1300. I 1 lSI () • 61>71". 101:l64lJ. 25611. O. 2':>1\442. 10')131'-. 3492. 367073.
3'1 q"",u. , c; (1 ~) • 1?11\t"l0. I' t< 0". 105.,1-13- 2<'779. O. ?t>013lJ. I037SI. 3':>1'). 367400.
uO lon. 140U. 1?'-lhI-lL ""1'2. 1(!1-I9t\2. 2b lJ71. O. 2671 I I. 96912. 3610. 3671>3'1.

31"> Q S lJ • I In u • 1IlJ23\ • f-. I "c'. 115666. 2SilOQ. O. 200lJ3t\. 10'; 1.5R. 3':>19. 369096.
37 Q (/ () • I 1() U• I I I ') i< 11 • f-.72t<. 112411. 2,)_579. O. 2':>60 911. 10 9 />9':>. 31-161. 3hq2,:>3.
35 7'1". 13 ,IU. 111i-l2'i3. 6 '11-\ [) • 10'-1100. ?ilOl9. O. 2lJ2978. 123194. 321'-3. 369455.
35 79"-'. IlJ 0O. 11U039. n·-IH li. I021~b2. 240 ijA. O. 21l3069. 123194. 321\':>. 369541'1.
37 9 II O. 1':> 0\J • 11 9Rq". 61S':>. 10SOtlO. 2'1490. O. 2':>7220. 1096Q5. 3471:>. 370391.
31' Q54. 1 lJ 00 • 121645. hl<JI). 101l142. 21:>02 S- O. 2A2hOI. 10':>13 A • 3549. 371i'M.
35 79'-,. I') 0 U• \ I 3 fI Z 1• t,,, I~ !:' • 101721'1. 2 1J 3lJ 3. O. 24<;040. 12319<.1. 331 9 • 372154.
35 74S. 1200. 111779<1. to I," 'i • 107003. <'43q9. O. 2Q'510S. 1231<14. 33?0. 37Z??O.

32 1'1 S • \.s00. 11\<)2':>';. f-.5 Q 5. 105('10. 2!.j? '-I 1-1. O. 2<-1'i1,)3. 1241>75. 3313 • 31"5141.
36 900. 12 () 0 • 113/-1<11'\. f-, l., IJ () • 110057. 2c,309. O. 2'-'S3I'Q. I 14C,1j'j. 34S 1. 3733'1'1.
34 79'1. 130 II • 10'1 QR. t-Hq. 10':iS29. 2lj B7. O. <'4'-,':>78. I 24 t\ 1\ 'i • 3319. 3737tll.

-1 ---1 . --1 , ---~

A~CHDRAGE-OEvrL CANYON CASE 11-1
54S Kv lQA~SMISSION LINt C0S1 A~ALYSIS A~O Cn~DUCTnR OPTr~IZATION

DATE: IS AUG 79 TI~E: 15:5b:14

*

*
*

AurO~ATTC CONDUCTOR SELECTION
ALL QUANTITIFS ~fR MTLf

*
*
*
*

CAPITAL COST/DISCOl!!H RATE OF 7.00 P!:.RCENT

PRESENT WORTH ($)

------------.~-------------------------~-.--------------------------------~-.-------------------------------

CO"lDUCTOP INSTALLED COST LINE LOSSES O&M COST LINE COST
--------- -----------------------------------_..._--------------------.---. ----------- -------- ---------
~4 0 • K; r ,. SPA~(l'"T) MAHRIALS TRANSP. pJSTALL. ENGINEER. TDC SlJllTOTAL SURT01AL SUH HJT AL TOTAL'" '

-------- --------- ... _----- -------- -------- ... -------- - .. ------ --------
to

39 9') (j • IS00. 11 11706. 1:-"107. 10oH\»), 2'J104. O. ;>')3.)20. 103751. 31j;:> 3. 360 1j94.

W 39 954. 12 () O. II V2Fl. 6733. 109119. <'':>199. O. ?54?79. 1037')1. 3436. 361466.
""-J 40 10, ~. 1<' I) () • 117782. 61\B. 111149. 2593/j. O. ?616'17. 90912. 3"36. 36214').

39 0"11. 1'-li1 I) • 117020. /-'763. 10S670. 2S306. O. 25')3')8. 1037';1. 34')1. 362560.
40 10", • I !> 0 \) • I? 0Ij20. 6862. I 09 /J26. 2603A. O. 262741. 96912. 3')51. 363<'09.
37 q l) 0 • I 3(111. 112 11 12. /-'''77. 100335. 241'\30. O. 2':>0"SS. 10969'). 33Fl6. 363634.
37 900. Uno. 111SI1S. 6b(\b. 10tl671. 249.53. O. 251')94. 1096<15. 3400. 364689.
40 105 S. I I i) O. Ilh~9q. 6'lr'3. 114340. <'bIGI:>. O. 2t>il331. 96'112. 3572. 3£,4821.
37 900. 1 <J 0 0 • J I 5b 70 • 6029. 10518, • 2<;0<'iJ. O. 252516. 10969'>. 3412. 36"623.
39 9S4. I I () (I • 113373. b'1Sc. 112H38. ?':>637. O. 2C,Fl70o. 10.5 751 • 3496. 365947.
SI'\ 9"4. 1cO O. Ilq994. 665':>. 110il21. 2')')21\. O. 2':>7C,9B. 10')ISA. 3{~81. 366218.
3A 9')'J. 1300. I I I':) I () • 61>711. 10';644. 25611. O. 2':>f\il4~. 10')131'. 3492. 367073.
3'1 9""'U. ~ C) (1 IJ • 1211\t\0. b~u". 10 'j" HS • 2S779. O. <'60134. to.3 75 I • V;l I'). 367400.
uO 10 SL \ Lj () U • P'-JOHL ",<iRe. 101-\91:'\2. 261171. O. 26711/. 96912. 3610. 3671>39.
38 os Ij • I IOu. 114231 • f, nc. 11St-bo. 2':)1\09. O. ?b0438. 10';LSR. 3.,19. 369096.
37 Of/I). I I 00 • I I lSi< 11 • b72b. 112411, ?'>_S 79. O. 2':>60 911. 10<1/><1':>. 3/j61. 3h92':>3.
3S 79". 13,10. \ 11i:l?'i 3- 6 '-I f\ (1. 10'jIDo. ?'IOl9. O. 242978. 123\94. 32/'d. 369455.
35 79S. 1400. 110059. h '. f\ I) •

I 021~b2. 240 Ij i\ • O. {'43069. 123194. 32f\':>. 369548.
37 '1110. I':> 0\) • 119R9S. 61S':>. 10';01:\0. ?')490. O. 2':>7220. 109690:;. 347b. 370391.
31' 954. 140 () • 1216lJO:;. hl<1I). 10 1l14? • 2b02~. O. 262601. 10':>\3H. 3549. 371i'M.
35 7'1'0. I SO lI. \ I .5 ()" 1• t,'-,IH' • 101721'1. 2 11343. O. 24<;oilO. 1231'1<-1. 3310. 372154.
3<; 7YS. I~n(). 1117799. to ',,, 'i • 1(17003. <,!.I3q9. O. ;>Q510S. 123!<l4. 33?0. 372,)20.
32 1'1 S. 150.0. 1{)""':>';. f,~oS. 10':)('10. 2 !.I i? '1/j • O. 24<;I')S. 1241>75. 3313 • 3ntill.
36 900. 1200. 11 3 i j<li\. h l) I~ () • 110037. 2<)309. O. 2'-'S3rO. 114'iIjS. 34 S 1 • 3733/J').
34 79'1. 130 u • 10'1 HR. to"Hq. 10':iS29. 24'" '; 7. O. <'4'-,.,78. I ? 4 t\ tl e, • 3319. 373781.

-1 ---1 . --1 , ---~

A~CHDRAGE-OEvrL CANYON CASE 11-1
54S Kv lQA~SMISSION LINt C0S1 A~ALYSIS A~O Cn~DUCTnR OPTr~IZATION

DATE: IS AUG 79 TI~E: 15:5b:14

*

*
*

AurO~ATTC CONDUCTOR SELECTION
ALL QUANTITIFS ~fR MTLf

*
*
*
*

CAPITAL COST/DISCOl!!H RATE OF 7.00 P!:.RCENT

PRESENT WORTH ($)

------------.~-------------------------~-.--------------------------------~-.-------------------------------

CO"lDUCTOP INSTALLED COST LINE LOSSES O&M COST LINE COST
--------- -----------------------------------_..._--------------------.---. ----------- -------- ---------
~4 0 • K; r ,. SPA~(l'"T) MAHRIALS TRANSP. pJSTALL. ENGINEER. TDC SlJllTOTAL SURT01AL SUH HJT AL TOTAL'" '

-------- --------- ... _----- -------- -------- ... -------- - .. ------ --------
to

39 9') (j • IS00. 11 11706. 1:-"107. 10oH\»), 2'J104. O. ;>')3.)20. 103751. 31j;:> 3. 360 1j94.

W 39 954. 12 () O. II V2Fl. 6733. 109119. <'':>199. O. ?54?79. 1037')1. 3436. 361466.
""-J 40 10, ~. 1<' I) () • 117782. 61\B. 111149. 2593/j. O. ?616'17. 90912. 3"36. 36214').

39 0"11. 1'li1 I) • 117020. /-'763. 10S670. 2S306. O. 25')3')8. 1037';1. 34')1. 362560.
40 10", • I !> 0 \) • I? 0Ij20. 6862. I 09 /J26. 2603A. O. 262741. 96912. 3')51. 363<'09.
37 q l) 0 • I 3(111. 112 11 12. /-'''77. 100335. 241'\30. O. 2':>0"SS. 10969'). 33Fl6. 363634.
37 900. Uno. 111SI1S. 6b(\b. 10tl671. 249.53. O. 251')94. 1096<15. 3400. 364689.
40 105 S. I I i) O. Ilh~9q. 6'lr'3. 114340. <'bIGI:>. O. 2oil331. 96'112. 3572. 3£,4821.
37 900. 1 <J 0 0 • J I 5b 70 • 6029. 10518, • 2<;0<'iJ. O. 252516. 10969'>. 3412. 36"623.
39 9S4. I I () (I • 113373. b'1Sc. 112H38. ?':>637. O. 2C,Fl70o. 10.5 751 • 3496. 365947.
SI'\ 9"4. 1cO O. Ilq994. 665,:>. 110il21. 2')')21\. O. 2':>7C,9B. 10')ISA. 3{~81. 366218.
3A 9')'J. 1300. I I I':) I () • 61>711. 10';644. 25611. O. 2':>f\il4~. 10')131'. 3492. 367073.
3'1 9""'U. ~ C) (1 IJ • 1211\t\0. b~u". 10 'j" HS • 2S779. O. <'60134. to.3 75 I • V;l I'). 367400.
uO 10 SL \ Lj () U • P"oH'" ",<iRe. 101-\91:'\2. 261171. O. 26711/. 96912. 3610. 3671>39.
38 os Ij • I IOu. 114231 • f, nc. 11St-bo. 2':)1\09. O. ?b0438. 10';LSR. 3.,19. 369096.
37 Of/I). I I 00 • I I lSi< 11 • b72b. 112411, ?'>_S 79. O. 2':>60 911. 10<1/><1':>. 3/j61. 3h92':>3.
3S 79". 13,10. \ 11i:l?'i 3- 6 'I f\ (1. 10'jIDo. ?'IOl9. O. 242978. 123\94. 32/'d. 369455.
35 79S. 1400. 110059. h '. f\ I) •

I 021~b2. 240 Ij i\ • O. {'43069. 123194. 32f\':>. 369548.
37 '1110. I':> 0,) • 119R9S. 61S':>. 10';01:\0. ?')490. O. 2':>7220. 109690:;. 347b. 370391.
31' 954. 140 () • 1216lJO:;. hl<1I). 10 1l14? • 2b02~. O. 262601. 10':>\3H. 3549. 371i'M.
35 7'1'0. I SO lI. \ I .5 ()" 1• t,'-,IH' • 101721'1. 2 11343. O. 24<;oilO. 1231'1<-1. 3310. 372154.
3<; 7YS. I~n(). 1117799. to ',,, 'i • 1(17003. <,!.I3q9. O. ;>Q510S. 123!<l4. 33?0. 372,)20.
32 1'1 S. 150.0. 1{)""':>';. f,~oS. 10':)('10. 2 !.I i? '1/j • O. 24<;I')S. 1241>75. 3313 • 3ntill.
36 900. 1200. 11 3 i j<li\. h l) I~ () • 110037. 2<)309. O. 2'-'S3rO. 114'iIjS. 34 S 1 • 3733/J').
34 79'1. 130 U• 10'1 HR. to"Hq. 10':iS29. 24'" '; 7. O. <'4'-,.,78. I ? 4 t\ t\ e, • 3319. 373781.



~~CHug.GE-OfVIL CANYON CASE 11-1
5q5 KV rR.NS~ISSION LINE COST ANALYSIS A~0 CONDUCTOR OPTIMIZATION

DATE: 15 AuG 7q TI~E: 1?:56:1~

***l.~**.*****.*.*****.*.~.***

" "
* COST OllT PUT PER 101ILE "
* PRESt"T VAlliE RATE "
" 7.00 PE"CENl *
" "
** ••• *** •• **~*****.***********

CONDUCTOR NUl"8EP = 39
954. KCMIL 1300. FT SPAN qQ,7 FT TOWER

INSTALLED COST MATERIAL TRANSPORTATION
~DLAl\n\Jw"J QUANTITy C05T($) TONNAGE COST($)

-------------- ---- .. --- ... ------ -_ ... _.. ., . -----------_.-
LONnUcrOrl 31bSC'. FT 63449. 19.IH IJ580.
GROl.ll><[J,. I ",I: 0. FT O. 0.00 O.

OJ IN$IILATllriS 310. UNITS Q43b. 1. 70 82Q.
HAHn\" MiE 3Z1t}. 0.47 107.
I (1., t f< 5 4.3 UNITS 151.126:;. 3<;.79 8052.

w F 0 1I '< ~" ~ TTu" S ~.3 U"dTS 10790. 174Q,00
K I Gf.j lI~ 'nAY (113Fll 1/1 • ACRES 22181._..... --- ...... __ .. _-- ------- ------ ------
~UH-riJ1ALS 258340. ",7.43 15107.

IOC
E.NGINFERI·IG

INSTALLATION
COST($)

58264.
O.

90323.
72256.
19697.

240540.

TOTAL
COST($)

12b09 1J.

O.
5260.
3326,

2526QI).
811 740.
41H77.

513987.

O.
56539.

TOTAL 570526.

PPESENT "ORPj
IDC
U,GPJfERING

LOSS ANALYSIS

RESISTANCE LOSSES
CORO'.;A I USSfS: INSI!LATORS

cm:nuc TOR

11Q706.

DP1ANf) LOSSES

5~177.

696.

PRESENT WORTH ($)

ENERGY LOSSES

4/:1068.
1119f\.
31) •

6707. 106803.

TOTAL LOSSES

101£>45.
2194.

313.

22821b.
O.

251011.

TOTAL 253320,

§ J

HlTAlS

J I
531l72.

,a .i

49R79.

cl .1

10~7'J1.

J I t ~

~~CHug.GE-OfVIL CANYON CASE 11-1
3u5 KV rRAN5~ISSION LINE COST ANALYSIS A~0 CONDUCTOR OPTIMIZATION

DATE: 15 AuG 7q TI~E: 1?:5b:l~

" "
* COST OUTPUT PE.R 101ILE "
* PRESt"T VAlliE RATE "
" 7.00 PE"CENl *
" "

CONDUC TOR Nt.1I"8EP = 39
9sa. KCMIL 1300. FT SPAN qQ.7 FT TOWER

INSTALLED COST MATERIAL TRANSPORTATION
~PLAl\n\Jw"J QUANTITy C051($) TONNAGE COST($)

-------------- ---- .. --- ... ------ -_ ... _.. .,. --------_ .. __ .-

LONnucro.< 31bSC'. FT b3QQ9. 19.tH LJ380.
GROl.ll><[J,. I ",I: 0. FT O. 0.00 O.

OJ INSIILATIl>lS 310. UNITS Q43b. 1. 70 82Q.
HAR[1\" MiE 3Z1t}. 0.Q7 107.
I (1., t f< 5 a.3 UNITS 151.12b'5. 3<;.79 8052.

w F 0 1I '< ~" A T Tu" S ~.3 U"d TS 10790. 17~Q.00
K I Gf.j lI~ 'nAY (113Fl) 1/1 • ACRES 22181._..... --- ...... _... _-- ------- ------ ------
~UH-r(11ALS 25A3~O. S7.43 15107.

IOC
ENGINFERI·JG

INSTALLATION
COST($)

5826£1.
O.

90323.
72256.
19697.

2~OS40.

TOTAL
COST($)

12t>09 tJ.

O.
5260.
3326.

2526QI).
8lJ 740.
lJ11l77.

513987.

O.
56539.

TOTAL 570526.

PRESENT "ORPj
IDC
ENG pJ fER I NG

LOSS ANALYSIS

RESISTANCE LO~SES

CORO\;4 I USSfS: INSI!LATORS
cm:nuc TOR

TOTALS

11Q706.

DP1ANf) LOSSES

PRESENT WORTH ($)

ENERGY LOSSES

aSObA.
IlJ9A.
31) •

~9R79.

6707. 106803.

TOTAL LOSSES

101?QS.
219Q.

313.

10.H':>I.

228216.
O.

2510lJ.

TOTAL 253320.

~~CHug.GE-OfVIL CANYON CASE 11-1
3u5 KV rRAN5~ISSION LINE COST ANALYSIS A~0 CONDUCTOR OPTIMIZATION

DATE: 15 AuG 7q TI~E: 1?:5b:l~

" "
* COST OUTPUT PE.R 101ILE "
* PRESt"T VAlliE RATE "
" 7.00 PE"CENl *
" "

CONDUC TOR Nt.1I"8EP = 39
9sa. KCMIL 1300. FT SPAN qQ.7 FT TOWER

INSTALLED COST MATERIAL TRANSPORTATION
~PLAl\n\Jw"J QUANTITy C051($) TONNAGE COST($)

-------------- ---- .. --- ... ------ -_ ... _.. .,. --------_ .. __ .-

LONnucro.< 31bSC'. FT b3QQ9. 19.tH LJ380.
GROl.ll><[J,. I ",I: 0. FT O. 0.00 O.

OJ INSIILATIl>lS 310. UNITS Q43b. 1. 70 82Q.
HAR[1\" MiE 3Z1t}. 0.Q7 107.
I (1., t f< 5 a.3 UNITS 151.12b'5. 3<;.79 8052.

w F 0 1I '< ~" A T Tu" S ~.3 LJ"d TS 10790. 17~Q.00
K I Gf.j lI~ 'nAY (113Fl) 1/1 • ACRES 22181._..... --- ...... _... _-- ------- ------ ------
~UH-r(11ALS 25A3~O. S7.43 15107.

IOC
ENGINFERI·JG

INSTALLATION
COST($)

5826£1.
O.

90323.
72256.
19697.

2~OS40.

TOTAL
COST($)

12t>09 tJ.

O.
5260.
3326.

2526QI).
8lJ 740.
lJ11l77.

513987.

O.
56539.

TOTAL 570526.

PRESENT "ORPj
IDC
ENG pJ fER I NG

LOSS ANALYSIS

RESISTANCE LO~SES

CORO\;4 I USSfS: INSI!LATORS
cm:nuc TOR

TOTALS

11Q706.

DP1ANf) LOSSES

PRESENT WORTH ($)

ENERGY LOSSES

aSObA.
IlJ9A.
31) •

~9R79.

6707. 106803.

TOTAL LOSSES

101?QS.
219Q.

313.

10.H':>I.

228216.
O.

2510lJ.

TOTAL 253320.



1 . ·'1 1 J 1 -1 - -1 -j 1 1

INTEQ~ATI~\AL E~GJ~EEPrNG co. I~C

SAN FqA~CJSCU CAlIFOR~lA

TRANS~ISSJn~ LINE COST ANALYSIS PNOGqA~

VERSION ?: 02 AllG 1979,

DfVIL Ch~YON-ESTER CASE II-?A
230 ~V TPANSMISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATE: 16 AUG 79 TI~E: 13:14:31

******** ••••••••••
*
'"
'"

INPI)T DATA *
*
*

co

w
t,O

SYSTEM ECONU"'IC FACTORS

**j •• *~**.*~.~.*~~

INPUT VALUE REFERENCE YEAR FOR INPUT

7.0 PERCENT
10.0 PERCfNT

RASE YF.~R FOR PW ANALYSIS
PH' I NG Y[ AR () F S Tl! DY
RASE YEAq FuR ESCALATION
Io'AXI"II"l CIRCUIT L(JADING
AV~RA~E CIRCUIT LUADING
!) t." A 'II) Cn S T F ACHI I,
f~tRGY cnST FArlnR
Vh R [L) S I F ,\ eTlJ ~

CAPITAL COST/0!SCUUNT RATES:

197'"1
19 0 7
1'"177

191J.7
10 7 • I
73.0
13.0
o. a

MVA
MVA
$/1',101

MTLLS/~WH

$/KVAR

19n
19n
1979
19]q
1954

1984
19/34

nl';~ COSI F4CT(1P
RIGHT ilF .. hY enST FACTOR
R I r, d T r)" \. AY Cl EAR IN G COS T
11JT f: P t S1 i) I J,.( r II G CON S TRUCTION
p, G I "J f: 0, TI\i G F U-

1,5 Yo CAP.CnST
715.0 $/ACRE

I/J~O.O :ii/ACRE
0.00 :I, INST.CST

11.00 X INST.CST

19A4
1979
1979

..-] 1 1 J

INTEQ~ATI~\AL E~GI~EEPrNG co. I~C

SAN FqA~CISCU CALIFOR~lA

TRA~S~ISSIO~ Ll~E COST ANALYSIS PHOGqA~

VEQ S ION ?: 02 Al.1 GIn 'I,

DrvlL eh~YON-ESTER CASE IT-?A
230 ~V TRANSMISSION LINE COST ANALYSIS A~D CONQUCTOR OPTIMIZATION

DATE: 16 AUG 7'1 TI~E: 13:14:31

'"
'"
'"

INPllT DATA '"
'"
'"

w
1,0

SYSTEM ECON(l"'Ie FACTORS INPUT VALLIE REFERENCE YEAR FOR INPUT

RASE YF.~R FOR PW A~ALYSIS

PH, I NG Y[ AP 0 F S TtI DY
RASE YEAP FUR ESCALATION
Io'AXI"II"1 CIRCUIT L(JADING
AV~RA~E CIRCUIT LUADING
!) t .... A' II) Cfl S T FA [ HI I,
F~tRGY cnST FArlnp
VARC l) S IF" C TIW
CAPITAL COST/0!SCUUNT RATES:

f)i';~ COSI F!>CT(1P
RIGHT ilF ~,AY [nSf FACTOR
R I r. H T r)" I. AY Cl EAR IN G COS T
I !JT f:. P t SID I J,.( r II G eON S TRUCT ION
p, G I ~ f: f'" R Thi G F U·

1'17'1
1'1 0 7
1'177 . -_._._.- --_. ---- -~

191J.7 MVA 1992
107. I MVA 1992

73.0 $/1',101 1979
I 3 • () MTLLS/~WH 1979
0.0 $/KVAR 191\4

7.0 PERCENT 1984
10.0 PERCfNT 19/34

1 .5 Y- CAP. ens T 19R4
715.0 :Ii/ACRE 1979

I/J~O.O $/ACRE 1979
0.00 :I, INST.CST

11 .00 X INST.CST

..-] 1 1 J

INTEQ~ATI~\AL E~GI~EEPrNG co. I~C

SAN FqA~CISCU CALIFOR~lA

TRA~S~ISSIO~ Ll~E COST ANALYSIS PHOGqA~

VEQ S ION ?: 02 Al.1 GIn 'I,

DrvlL eh~YON-ESTER CASE IT-?A
230 ~V TRANSMISSION LINE COST ANALYSIS A~D CONQUCTOR OPTIMIZATION

DATE: 16 AUG 7'1 TI~E: 13:14:31

'"
'"
'"

INPllT DATA '"
'"
'"

w
1,0

SYSTEM ECON(l"'Ie FACTORS INPUT VALLIE REFERENCE YEAR FOR INPUT

RASE YF.~R FOR PW A~ALYSIS

PH, I NG Y[ AP 0 F S TtI DY
RASE YEAP FUR ESCALATION
Io'AXI"II"1 CIRCUIT L(JADING
AV~RA~E CIRCUIT LUADING
!) t .... A' II) Cfl S T FA [ HI I,
F~tRGY cnST FArlnp
VARC l) S IF" C TIW
CAPITAL COST/0!SCUUNT RATES:

f)i';~ COSI F!>CT(1P
RIGHT ilF ~,AY [nSf FACTOR
R I r. H T r)" I. AY Cl EAR IN G COS T
I !JT f:. P t SID I J,.( r II G eON S TRUCT ION
p, G I ~ f: f'" R Thi G F U·

1'17'1
1'1 0 7
1'177 . -_._._.- --_. ---- -~

191J.7 MVA 1992
107. I MVA 1992

73.0 $/1<,101 1979
I 3 • () MTLLS/~WH 1979
0.0 $/KVAR 191\4

7.0 PERCENT 1984
10.0 PERCfNT 19/34

1 .5 Y- CAP. ens T 19R4
715.0 :Ii/ACRE 1979

I/J~O.O $/ACRE 1979
0.00 :I, INST.CST

11 .00 X INST.CST



DE.:L CA\vJ~-~5TER CAS~ 11-2.1.
?3 n KV TO~\SUI5STU~ LINE C05T AI;~LvSIS AND CON[)UCIOR ODTI~1lATIO~

DATE: 16 AUG 7q Tl 'IE.: 13: I £J: 31 ~

***A* •••• ~*A******
•

!'JPUT DAr A* •
•

**.*~* •• * •• ******.

COIJOUCTOR DATA
-----"--- .._-------------_._-------------

GROUNOwIRE OATA SPAN DATA
----------------------------------------- ---- ..---_._---------------_.._----_.._---- --- _ .. ----

OJ

.j::o

o

'.JlJ'1ll~R pr4 Pf-IA:"E
C{)'JI)IJSTUR Sf'AC ThI;
V01_ TAC; E

VII L T~ :; '. V.\, R P. T TU'J
L j 'J t. ";J t r~ II E 'J C Y
FAI~~~ATH[g LOSSES
L PI t L F '~r, rH
P(JI'ILR F.~r.ln"

1
().o I.'4
230 I<:V

10.(\1) rCT
611 CDS

0.00 ",~/"l

1"Q.0n .'-'!LES
0.gS

NUMBER PER TO"'Er~

DIAMETER
WEIGHT

o
0.00 IN

0.0000 LBS/FT

MINIMUM
MAXIMUM
INTERVAL

1000. F'T
!l.lOO. FT
100.0 FT

wtATHER OATA

\iA XI" ..IM RATI,I'AI.L ~ATF 1 • ! i1 1'-/'-1"
MA~IMu'l RA["FAlL I) IJRAT T(1 'J 1 ",I.'S/YR
AY':RAGF. f,AINFALL RHF n• (13 r-..;I"'R
AvF:~A:'E ~HTNFAL.L IlL!R ~ r I (J N o3b HRS/YR
uAx!M-j'1 Slw"r ALL RATE 1 • Po 7 1'; If-I~

'1A XI "I J'" sr"n",F AI.L Dll~~TIO"J 1 "RS/yR
AYE,<h:;"C S'JOv,F Al L RAfI:,'~ o• 1 .I I ': I '1 R.
;\\fE:~~'~;F SI\i"'-FIILL 1)IJRAfIO"J 2bq "RS/YR
RELU rvE AI" UU"~ [T Y 1. () a(),

I .:~ cJ J i I I J J ~ ) I J ~ J ;e i ~

DE·:L CA\VJ~-~STfR CAS~ 1r-2A
23 n KV IO~\SUISSTU~ LINt COST ANaLvSIS AND CONnUC10R OD1IM1lATION

___~ .__ _ _. ..__ ._ .DA TE: lb AUG 7q T 1 'IE.: .. 13: 1.4: 31 ~

***~* •• *.~*.******
•

!'JPUT DaTA* •
•

**A*i**** •• *******

C(lIJOUC10R DAlA

----.~-------------------_._-------------

GROUNOwIRE DATA SPAN DATA
----------------------~------------------ ---- ..---_._---------------_.._-----_._-.._. ... _ .. ---

NU'1ll~R prR fJf-lASt"
C{)NDIJSTUR Sf'AC 1M;
v 01_ 1 AC; F
vOL 1 ~ :; '. V AR I " 1 10 'J
L j ,<to ;-;Jt r~I.IE IJl. y
1'AI~~EATH[P LOSSES
L PIE LPH; fH
P(lwLR F.~r.ln"

1
(). () I.N
230 KV

10.(1) reT
/:Ill CDS

0.00 "'~/"l

I"Q.0n ."ILES
0.gS

NUMBER PER TO"Er~

DIAMEIER
WEIGHI

o
0.00 IN

0.0000 LBS/FT

MINIMUM
MAXIMUM
INTERVAL

1000. FT
!LlQO. 1'T
100.0 FT

wtA1HER DATA

--.----.---------------------------------
IoiA x I" ..IM RA [t,1' ALL I-iU1' 1 • ! i1 I"/'1"
MA~Iuu'l RAf"FAlL I)IJI<AIIO'J 1 HI.'S/YR
AY':RAGF. f,A!NFALL R ~ IF n• (l 3 l,;/wR
AvF:l-iA:'E RAINFAL.L Ill.l R A f I (] N b3b HRS/YR
~AXlM'Ju S~HJ"F ALL RUF 1. R7 I'; / H ~

uA:<IuJ'" sr,o"F ALL DllRATION 1 HRS/yR
AYERA:;~ :'i'JOv.F Al L RAfI:,'~ o• 1 .3 I': / '1 I-i.
;\\fE:~,'~;F SI\Inv.FIILL 1)IJRAfro'J 2bq "RS/YR
RELAT lvE AI" UU'~ [1 Y 1 • () aII

•

~ .:~ 01 J • c. .1 ) ~ I ~ .1 ~

DE·:L CA\VJ~-~STfR CAS~ 1r-2A
23 n KV IO~\SUISSTU~ LINt COST ANaLvSIS AND CONnUC10R OD1IM1lATION

___~ .__ _ _. ..__ ._ .DA TE: lb AUG 7q T 1 'IE.: .. 13: 1.4: 31 ~

***~* •• *.~*.******
•

!'JPUT DaTA* •
•

**A*i**** •• *******

C(lIJOUC10R DAlA

----.~-------------------_._-------------

GROUNOwIRE DATA SPAN DATA
----------------------~------------------ ---- ..---_._---------------_.._-----_._-.._. ... _ .. ---

NU'1ll~R prR fJf-lASt"
C{)NDIJSTUR Sf'AC 1M;
v 01_ 1 AC; F
vOL 1 ~ :; '. V AR I " 1 10 'J
L j ,<to ;-;Jt r~I.IE IJl. y
1'AI~~EATH[P LOSSES
L PIE LPH; fH
P(lwLR F.~r.ln"

1
(). () I.N
230 KV

10.(1) reT
/:Ill CDS

0.00 "'~/"l

I"Q.0n ."ILES
0.gS

NUMBER PER TO"Er~

DIAMEIER
WEIGHI

o
0.00 IN

0.0000 LBS/FT

MINIMUM
MAXIMUM
INTERVAL

1000. FT
!LlQO. 1'T
100.0 FT

wtA1HER DATA

--.----.---------------------------------
IoiA x I" ..IM RA [t,1' ALL I-iU1' 1 • ! i1 I"/'1"
MA~Iuu'l RAf"FAlL I)IJI<AIIO'J 1 HI.'S/YR
AY':RAGF. f,A!NFALL R ~ IF n• (l 3 l,;/wR
AvF:l-iA:'E RAINFAL.L Ill.l R A f I (] N b3b HRS/YR
~AXlM'Ju S~HJ"F ALL RUF 1. R7 I'; / H ~

uA:<IuJ'" sr,o"F ALL DllRATION 1 HRS/yR
AYERA:;~ :'i'JOv.F Al L RAfI:,'~ o• 1 .3 I': / '1 I-i.
;\\fE:~,'~;F SI\Inv.FIILL 1)IJRAfro'J 2bq "RS/YR
RELAT lvE AI" UU'~ [1 Y 1 • () aII

•

~ .:~ 01 J • c. .1 ) ~ I ~ .1 ~



--1 -1 --1 -1 -1 -1 1 1 1 --1

DEVIL CA~YON-ESTER CASE ~I-2A
230 Kv TRANS~lSSrO~ LINE COST ANALYSIS A~O CO~D~CTOR OPTIMIZATION

DATE: 16 AuG 79 TI~F-: 13:IQ:31

.. *** •••• t •••••••••

*

*
INPIIT OArA *

*
~.****.*~** •••••••

SAr./TENSTON nEsrr.N FACTORS

to

fVERY~AY STRESS TfMPERATURE
IrE AND WINO TtMPfRATURE
HIGH WlND TEMPERATlIRE.
EXTPE~t ICf IFMPERATURE
'1 A ~ IJ ES I (; 'J Tt Mf-' F lJ R GN0 CLEA ~ A'll CE
tns TF~Sln~ IPLT tiTS)
r,t SC CONS TAN T

1.10. DEGREE.S F
O. DEGREES F

QQ. DE.GREES F
~O. DEGREES F

120. r)EG~EE.S F
?O. PU:CENT

0.31 l.tJS/FT

ICE AND ~IND TENSION (PCT UTS)
HIGH WIND TENSION (PCT UTS)
EXTREME ICE TENSIO~ (PCT UTS)
ICE: THICKNESS wITH WIND
~INn PRESSURE wITH ICE
~!IGH WIN!)

EXTREME. rCE.

50. PERCENT
50, PERCENT
70. pE:.RCF.NT

0.50 INCHES
/l.00 LHS/SQ.FT.
9.0 LOS/5QoFT.

0.50 INCHES

~
1-1

Tell AL r,IIM8ER Or PHASES
PhASE SPAClt>.JG
CONDUCTOR CONFIGURATION FACTOR
GRUII 'l n CL fAR A'J cr
WI. DF P,SlILATl'RS PfR TO"ER
INSIILATOR SAFFIY FACTOR
S TR I ',r; Lt 'J(; TH
I, VlE, U~ COMbI~ATION

r (l1)'!LJA T!(PJ T yrE.
TFHRAIN FACTOR
Llt>.Jf ANGLE FACTOR
T() ... f R I, POI JNDIN G
TRAt>.JSVfRSF OVfHlOAD FACTOR
VERTICAL nVfRLUAD FACTOR
LflNr;ITlIll!NAL LUAD
'1ISCElLAr,[llIIS HAHDi'<ARE wEIGHT
T(1\,< ER wfIG Iii r AC1UR

TOwER WUGHT ESTH'AIIurl ALGORITHM

--------------------------------~

TOwER DESIGN
------------

3 DISTANCE BETWEEN PHASES:
20.0 FEET 01
1. 02 DC'
28.0 FEET D3

QA 011
2.50 05
6.5 FEfl Db

3
1.1

1.06 PER UNIT
.01\61.1

0
2.50 -- _. .~- .

-~---'~-"- - _.
1. SO

1000. Lt3S
O. 11 TONSITOwER
1.02

20.00 FT
20,00 FT
/l0.00 FT

0.00 FT
0.00 FT
0,00 FT

In ... F.R TYPE. 9: 230KV TOwER

rw = 0.OOOI6*TH**2 - 3.0~797*TH**O.3335 - O.OA91.15*EFFVDL 
O.275h7*EFFTUL t O.00510*TH*EFFTDL t O.00160*TH*fFFVDL •
11\.~7qI2 KIPS

1 -1 1 )
-- J '1 ----1

DfVIL CA~YON-ESTER CASE jI-2A
230 K¥ TRANS~lSSlO~ LINE COST ANALYSIS A~O cn~D~CTOR OPTIMIZATION

DAIE~ 16 AUG 79 TIM~~ 13~1~~31

*
It-JPIIT DATA

*

*
•••• ***t* ••••••• *.

SAf,/TtNSTON (1tSlf,N FACTORS

rVEPynAY STRESS TFMPERATURE
IrE AND WIND Tt~PfRATUHE

HIGH \\lIND TEMPERATURE.
EXTgE~t ICE IFMPtRATURE
'1 AX IJ ES I (; 'J Tt MP F l) R GND CLEA RAN CE
tns TFNSln~ (PLT UTS)
r, t SceoNS TAN T

T(l Th L rm M8 ER 0 r PH ASES
PhASE SPAClt-JG
CONOUCTOR CONFIGURATION FACTOR
GRUI I 'l r) eLf ARA"J CT.
WI. lIF P,Sl'LATl'RS PFH TO"F.R
P,SIJLhTOH SAFElY FACTOR
S TR 1',r; L t >, (; TH
I, vlt, UQ CUMbI~ATIUN

fnlJ',LJATIlJ>, TYrE.
TFRRAIN FACTOR
Llt-JE ANGLE FACTOR
1 () ~ r H l, R0 In.DIN G
TReNSVfRSF OVERLOAD FACTOR
VERTICAL nVFRLUAD FACTOR
LrlNGITllIll'oJAL LUAD
'1 I SCtL LAr,[UIIS 11AHDi'<ARE wE I GHT
1(l i'< F. R wfIG liT f h CTUR

TOwER wtIGHT ESTT~AIIUN ALGORITHM
---------------------------------

/JO. DEGREES F
O. DEGREES F

1<0. DE.GREE.S F
30. DEGREES F

120. rn.GKcE.S F
20. PU:CEN T

0.31 U.lS/FT

TOwER DESIGN

3
20.0 FEET
1. 02
28.0 FEET

~I\

2.50
6.5 FEfl

3
I<

1. 06 PER UN IT
.0Rbl<

o
2.50
1. 50

1000. L~S

0.11 TONSITOwF.R
1.02

ICE AND ~IND TENSION (PCT UTS)
HIGH WIND TENSION (PCT UTS)
tXTRE.ME IC~ TENSION (PCT UTS)
ICE THICKNESS wITH WIND
~INn PRESSURE wITH ICE
~!IGH WIN!)

DISTANCE BETWEEN PHASES~

01
02
03
011
05
06

50. PERCENT
50, PtRCENT
70. PE:.RCF.NT

0.50 INCHES
1<.00 LHS/SQ.FT.

q.O L[JS/SQ.FT,

0,50 INCHES

20.00 FT
20.00 FT
40.00 FT

0,00 FT
0.00 FT
0.00 FT

In~fR TYPE. 9: 230KV TOwER

TW = 0.OOOI6*TH**2 - 3.0~797*TH*'0.3335 - 0.OA945*tFFVDL 
0.27jh7*EfFTLJL t O.OOSIO*TH*EFFTDL t O.00160*TH*fFFVDL t

lR.n9U KIPS

1 -1 1 )
-- J '1 ----1

DfVIL CA~YON-ESTER CASE jI-2A
230 K¥ TRANS~lSSlO~ LINE COST ANALYSIS A~O cn~D~CTOR OPTIMIZATION

DAIE~ 16 AUG 79 TIM~~ 13~1~~31

*
It-JPIIT DATA

*

*
•••• ***t* ••••••• *.

SAf,/TtNSTON (1tSlf,N FACTORS

rVEPynAY STRESS TFMPERATURE
IrE AND WIND Tt~PfRATUHE

HIGH \\lIND TEMPERATURE.
EXTgE~t ICE IFMPtRATURE
'1 AX IJ ES I (; 'J Tt MP F l) R GND CLEA RAN CE
tns TFNSln~ (PLT UTS)
r, t SceoNS TAN T

T(l Th L rm M8 ER 0 r PH ASES
PhASE SPAClt-JG
CONOUCTOR CONFIGURATION FACTOR
GRUI I 'l r) eLf ARA"J CT.
WI. lIF P,Sl'LATl'RS PFH TO"F.R
P,SIJLhTOH SAFElY FACTOR
S TR 1',r; L t >, (; TH
I, vlt, UQ CUMbI~ATIUN

rnlJ',UATll!', TYrE.
TFRRAIN FACTOR
Llt-JE ANGLE FACTOR
1() ~ r H (. R 0 In.DIN G
TReNSVfRSF OVERLOAD FACTOR
VERTICAL nVFRLUAD FACTOR
LrlNGITllIll'oJAL LUAD
'1 I SCtL LAr,[UIIS 11AHDi'<ARE wE I GHT
1(l i'< F. R wfIG liT r h CTUR

TOwER wtIGHT ESTT~AIIUN ALGORITHM
---------------------------------

/JO. DEGREES F
O. DEGREES F

1<0. DE.GREE.S F
30. DEGREES F

120. rn.GKcE.S F
20. PU:CEN T

0.31 U.lS/FT

TOwER DESIGN

3
20.0 FEET
1. 02
28.0 FEET

~I\

2.50
6.5 FEfl

3
I<

1. 06 PER UN IT
.0Rbl<

o
2.50
1. 50

1000. L~S

0.11 TONSITOwF.R
1.02

ICE AND ~IND TENSION (PCT UTS)
HIGH WIND TENSION (PCT UTS)
tXTRE.ME IC~ TENSION (PCT UTS)
ICE THICKNESS wITH WIND
~INn PRESSURE wITH ICE
~!IGH WIN!)

DISTANCE BETWEEN PHASES~

01
02
03
011
05
06

50. PERCENT
50, PtRCENT
70. PE:.RCF.NT

0.50 INCHES
1<.00 LHS/SQ.FT.

q.O L[JS/SQ.FT,

0,50 INCHES

20.00 FT
20.00 FT
40.00 FT

0,00 FT
0.00 FT
0.00 FT

In~fR TYPE. 9: 230KV TOwER

TW = 0.OOOI6*TH**2 - 3.0~797*TH*'0.3335 - 0.OA945*tFFVDL 
0.27jh7*ErFTUL t O.OOSIO*TH*EFFTDL t O.00160*TH*fFFVDL t

lR.n9U KIPS
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DEVIL CANYON-ESTER CA~E II-2A

230 KV TRANSMISSIO~ LINE COST A'IALYSIS A~D CONOUCTOR OPTIMIZATION
_____ DATE: 16 AUG 79 ll M E: 1:5:111::51 _

****A ••• **********

" I ~JPlJT DATA
-- --- -------~~-----------

" •
*

- - ----- _._- *.A***.**A*.*~*~**--------- -----. ~ --------~-----

-- ._,~ -- --- CONDIICTOR SU>-1MARY
- ------ ---- - --

""" ••••• "" •• **",,*

""_._--- -------'- - -----------._------ -_. ----.
H.MP .con .

STRANDPJG UNIT WEIGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA"E-6
fD NlJ"1RER NAM[ SllE(KCM) (Al/ST) (LAS/FT) (INCHES) ( S l~ • IN. ) (EF/E6 PSI> PER DEG F
.... _------- ..... - .... _-_ .. --_ ... _- -------. -------- ------_ .... ---_ ... - ..... _-- _____ ._<IJ> __

3:; ~iA LLA i;> D 7Y<:'.O 30/19 1.2350 1.11100 0.766E1 1 1 • :5 0 9.7
OJ ~b RunlJY 900.0 1.151 7 1.0150 1 • 1:5 10 0.7069 9.110 1 1 .5

:5 7 CANARY 900.0 51J1 7 L 1<:'90 I. 16" 0 0.7985 10.8'3 10.9

.,.. 3~ I;l AT l 9511.0 1l'31 7 1.0750 1.16<;0 0.1\011 9.110 11 .5

N 3'-1 CA'71) HJ tiL 9C,Ll.f' 5111 7 1.2?90 1,1960 O.f\I~hll 10.85 10.9
LlO ORTPl.AN 1o.n. 0 11<;1 7 1,11,')0 1.2130 0.80713 9.LlO 11.5
q 1 CURLE~ - ---- ------ - 1033.n 5111 7 1,)310 t.C'Ll60 0.9169 10.8'5 10.9
Ll2 RLIIEJAY 11 13.0 1l'31 7 I. 2550 1.2')90 0.9311b 9.LlO 11.5
113 FINCH 1113.0 ')LlIt 9 J • LI 31 0 1.2930 0.98L19 10.30 10.8
IJ LI RU~ITlr,r. It,!?.n LlSI 7 1.3L1L10 t.3020 1'.0010 9.LlO 11 .5
liS G'iACl<:lF 1 192.0 5L1/19 1.5330 1.3330 1.0552 10.30 10. B
l.lb lOT' J~RN 127?0 Ll51 7 1.11:5L1 0 1.~LI<;O 1.001\0 9.LlO 11 .5
Ll7 ~H~.ASANT 1272.0 5/i/19 1.6"3<;0 1."31320 1.12':>0 10.30 10 • 13
LIB r) I Pf'F.fi 1551.0 <lSI 7 1.5220 1.3H50 1.130:,0 9.LlO 11.5
lJ9 MAPTTN 1351 .0 5L1/19 1. n70 1. IJC'lJO 1.19..,9 10.30 10.8
50 RIlHuLINK 14.51. 0 lI51 7 1. b 1.30 I.Ll270 1.20.?0 9.110 I 1 .5
'51 PlrJvfR III ~ 1. 0 ';iIJ 119 I • RIJ 0 n 1.1l650 1.266.3 10.30 10.8

'C; ;> NUTHATCH 1')10.0 LI'i1 7 1.7020 I.Ll660 1 • .?hAO q.l.lO 1 1 .5
')"3 PAPRrlT 1511/.0 511/19 1.9L120 I.S0hO 1.3366 10.30 10.8
5/1 ,_ APr. I NG I':;QO.O LlSI 7 1.7920 1.5020 1.3350 9.110 1 1.5
55 FN-.CpN 1590.0 5L1/19 2.0QllO t • <; /• ., 0 I.Ll076 10.30 10.8

I .1 I .j _I j , ) , j.iO

- - - - --
DEVIL CANYON-ESTER CA~E II-2A

230 KV TRANSMISSIO~ LINE COST A'IALYSIS A~D CONOUCTOR OPTIMIZATION
_____ DATE: 16 AUG 79 ll M E: 1:5:111::51 _

****A ••• **********

" I ~JPlJT DATA
-- --- -------~~-----------

" •
*

- - ----- _._- *.A***.**A*.*~*~**--------- -----. ~ --------~-----

-- ._,~ -- --- CONDIICTOR SU>-1MARY
- ------ ---- - --

""" ••••• "" •• **",,*

""_._--- -------'- - -----------._------ -_. ----.
H.MP .con .

STRANDPJG UNIT WEIGHT OUT.DIAM. TOTAL AREA MODULUS ALPHA"E-6
fD NlJ"1RER NAM[ SllE(KCM) (Al/ST) (LAS/FT) (INCHES) ( S l~ • IN. ) (EF/E6 PSI> PER DEG F
.... _------- ..... - .... _-_ .. --_ ... _- -------. -------- ------_ .... ---_ ... - ..... _-- _____ ._<IJ> __

3:; ~iA LLA i;> D 7Y<:'.O 30/19 1.2350 1.11100 0.766E1 1 1 • :5 0 9.7
OJ ~b RunlJY 900.0 1.151 7 1.0150 1 • 1:5 10 0.7069 9.110 1 1 .5

:5 7 CANARY 900.0 51J1 7 L 1<:'90 I. 16" 0 0.7985 10.8'3 10.9

.,.. 3~ I;l AT l 9511.0 1l'31 7 1.0750 1.16<;0 0.1\011 9.110 11 .5

N 3'-1 CA'71) HJ tiL 9C,Ll.f' 5111 7 1.2?90 1,1960 O.f\I~hll 10.85 10.9
LlO ORTPl.AN 1o.n. 0 11<;1 7 1,11,')0 1.2130 0.80713 9.LlO 11.5
q 1 CURLE~ - ---- ------ - 1033.n 5111 7 1,)310 t.C'Ll60 0.9169 10.8'5 10.9
Ll2 RLIIEJAY 11 13.0 1l'31 7 I. 2550 1.2')90 0.9311b 9.LlO 11.5
113 FINCH 1113.0 ')LlIt 9 J • LI 31 0 1.2930 0.98L19 10.30 10.8
IJ LI RU~ITlr,r. It,!?.n LlSI 7 1.3L1L10 t.3020 1'.0010 9.LlO 11 .5
liS G'iACl<:lF 1 192.0 5L1/19 1.5330 1.3330 1.0552 10.30 10. B
l.lb lOT' J~RN 127?0 Ll51 7 1.11:5L1 0 1.~LI<;O 1.001\0 9.LlO 11 .5
Ll7 ~H~.ASANT 1272.0 5/i/19 1.6"3<;0 1."31320 1.12':>0 10.30 10 • 13
LIB r) I Pf'F.fi 1551.0 <lSI 7 1.5220 1.3H50 1.130:,0 9.LlO 11.5
lJ9 MAPTTN 1351 .0 5L1/19 1. n70 1. IJC'lJO 1.19..,9 10.30 10.8
50 RIlHuLINK 14.51. 0 lI51 7 1. b 1.30 I.Ll270 1.20.?0 9.110 I 1 .5
'51 PlrJvfR III ~ 1. 0 ';iIJ 119 I • RIJ 0 n 1.1l650 1.266.3 10.30 10.8

'C; ;> NUTHATCH 1')10.0 LI'i1 7 1.7020 I.Ll660 1 • .?hAO q.l.lO 1 1 .5
')"3 PAPRrlT 1511/.0 511/19 1.9L120 I.S0hO 1.3366 10.30 10.8
5/1 ,_ APr. I NG I':;QO.O LlSI 7 1.7920 1.5020 1.3350 9.110 1 1.5
55 FN-.CpN 1590.0 5L1/19 2.0QllO t • <; /• ., 0 I.Ll076 10.30 10.8

I .1 I .j _I j , ) , j.iO



J } ·-1 - 1 -1 1 1 } -~ '] 1 ') 1

DEvIL CA~YO~-ESTER CASE Ir-2A
2JO Kv Tg~~S~ISSJU~ LINE CllST A~ALYSIS AND Cr~nUCTOR OPTIMIZATION

DATE: 16 AUG 70 Tr~E: 13:14:31

******.~*~*~*****.

*
* 1""PI) T Dhf A *• *
******.*.*.*****~*

CONDUCTOR SU~~'ARY

** •• "'.lTr*******IItIlt..-

AC RrSIST.
IJLT.TENS. GEOM.t-1EAN THERM.LP1IT -AT 25 nEG C IND.REACT. CAP.REACT •

I [) 'HJ'1RER NAMe. SlRfNGTH(LAS) RADrUS(FTl PRICU$/LHl (AMPeRES) (OHMS/MILE) (OHMS/MILE) (MOHM-l-tILES)
--------- ---- --~._-------- .~-------. ..... _--------- --------- ..- ..-------- --------_ ... - _..._---------

OJ 3" 'A AI. LAfi [) 3;\400.0 0.05°2 O.Sao/1077 ° 10. 0.1162 0.3928 2.51!!6
30 fiUf'lDY 2':>400.0 0.0.$74 0.67611077 935. 0.1082 0.3928 2.5080
37 CANARy V'00.0 0.0.$92 0.633/1077 9':10. o. 1040 0.39i?8 2.5027

~ 3'\ RA TL 20 0 00.0 0.0.$1'5 0.671/1077 070. 0.0908 0.39 119 2.5027
W 3q CAPDTNAL 3/4200.0 O.OljOQ 0.632/19'17 990. 0.0087 0.3'102 2.4816

QI) (I;, T(J LAN 2HOOO.0 0.0<.10\ 0.670/1°71 1020. 0.0924 0.3002 2.11658
41 CUflLF" 3 1 1110 • 0 0.04('0 0.628/1077 1040. 0.0013 0.3t1110 2.4446
42 ;l,LiltJAY 30 0 00.0 O.O/Jlb 0.669/1077 1070. O.O~hl 0.31'60 2.0341
43 F!'ICH 40;>(JO.() 0.0430 O.I>H/IC)77 1090. 0.O~5,) 0.31'02 2.4130
44 !3 U'I TTN G 13? (I 0 • 0 0.0431 0.065/1<)77 1120. D.0~08 0.3~17 2.0077
45 r.RACKLE 113 I (I n • 0 O.O/J'jl 0.0'12/\977 II 30. 0.0797 0.3759 2.31'66
/Jb 81 TI FfiN 3')/JUO.0 0.0445 0.66')/1'177 I I 60 • 0.0760 0.371)0 2.31'13
/J7 P~lFi\SM'Jl lJII~(IO.O O.0/J6b Q.b~8/lq77 I 180. 0.07':i0 0.3722 2.3b02
U'i DIPPER 376on.n 0.0450 0.663/1°77 121 (). 0.0723 0.3738 2.3602
1l<J ~'AqTTrJ 41"no.o O.OIJIlO O.D~K/lo77 12.$0. 0.0708 0.3080 2.3338
50 qfl"OL I t"K) ~ .. p,(Jn.() O.0/H2 0.h62/1977 1250. 0.0681:> O. H 12 2.3338

" I
PLnVFR ':lllil UO. n 0.0491, O.D.$lII077 12' 0.• 0.0671 0.3648 2.3074

52 t,UTHA TCH lJI6110.0 O.OLlA':> o•h 6 I, / I 0 77 1300. 0.06/J O 0.3670 2.3126
\3 PARRnr S'5?()(1.0 O.O'jOIj 0.6~O/1977 1320. 0.0602 0.3bi?2 2.21'02
'3lJ LAPwP,G U.$1100.0 0.0497 0.660/1077 1340. 0.Ob23 0.3631' 2.2'H5
'55 FALCOt,J 5bOOO.0 0.0')21 0.6~0/1977 1360. 0.0612 0.3580 2.2704

• :

- 1 1

DE~TL CA~YO~-ESTER CASE rI-~A

230 Kv 19A~S~ISSIO~ LINE CllST A~ALYSIS AND Cr~nUCTrR OPTIMIZATION
DATE: 16 AUG 70 TI~E: 13:14:31

******************

*
* 1 ';PII T Dt.T A *• *
****** ••• *--*******

CONDUCTOR SU~~'ARY

** •• "'*It"******~:It:.

AC RfSIST.
IJLT.TENS. GEOM.MEAN THERM.LPlIT --AT 25 nEG C IND.REACT. CAP.REACT •

TO 'HJ"1RER NAMe. SlR[NGTH(LAS) RADrUS(FT) PRICU$/LH) (AMPeRES) (OHMS/MILE) (OHMS/MILE) (M()HM-MILES)
--------- --~._-------- ..... ------- .. ..... _--------- --------- .. - .. ---- .. -_ . ------ .. - ....- ....----------

OJ 3" 'A AI. LAfi [) 31-\400.0 0.05 0 2 f).SOO/1077 ° 10. 0.1162 0.3928 2.51136
30 fiUf'lDY 2':>400.0 0.0.H4 0.676/1977 935. 0.1082 0.3928 2.5080
37 CANAf.lY 32'00.0 0.0.$92 0.633/1977 9';,0. O. 1040 0.39<'8 2.5027

~ 3'\ RA JL 20 0 00.0 0.0.$1'\5 0.671/1977 970. 0.0C/98 0.39 11C/ 2.5027
W 30 Cr. P l)lNAL 34200.0 0.Olj04 0.63211917 990. 0.0087 0.3'/02 2.4816

41) (I i, Tli LAN 21-\ 0 nn.o o .0 <l 01 0.670/1°71 1020. 0.0924 0.3C/02 2.4658
4 I CUflLF" ,11110.0 0.04('0 0.628/1077 1040. 0.0013 0.38aC/ 2.444h
42 I1.LiltJAY 311°00.0 O.O/Jlb 0.669/1077 1070. 0.0~01 0.31'60 2.4341
43 F I'ICH 402()0.() 0.0430 O."H/lC)77 10'}0. O.ORS') 0.31'02 2.4130
44 !3U~IJJNG .., 3? (I 0 • 0 0.0431 0.665/1<)77 1120 • D.OR08 0.3817 2.4077
45 r.RACKLE 113 I (I n • 0 0.04",1 0.0'12/1977 I 130. 0.0797 0.3759 2.31366
Ub 81 TI FfiN 3')4UO.0 0.OU45 0.66')/1'177 1 160 • 0.0760 0.371)0 2.31313
U7 P~lFi\SM'JJ 411Al10.0 0.0460 0.b~8/1077 I 180. 0.0750 0.3722 2.3602
U'1 DIPPER 376 0 ().() O.lJuSo 0.663/1°77 1210. 0.0723 0.3738 2.3602
a'J ~·Af.lrTrJ Ul/)OO.O O.OllI-\O 0.D~K/1077 12.$0. 0.0708 0.3b80 c.3331)
SO qfl"OL I t"K) ~ ... p,oo.() O.O/Hc 0.h62/1977 I?SlJ. 0.0686 O. H 12 2.3338

" I
PLnVFR ';, LIllI! () • () O.OUql' O.D.$lII077 1<' '0.• 0.0671 0.36Q8 2.307Q

52 tWTHA T(H Q16l) 0.0 O.OLlA':> o • h 6 I, 1 I 0 77 1300. 0.06 40 0.3670 2.3126
\3 PARRnr 5VO(1.0 O.O",(l1j 0.6~O/1977 1320. 0.0602 0.30?2 2.2fl02
50 LAPwP'G Q.$1100.0 0.Olj07 0.660/1077 1340. 0.0623 0.36313 2.2Q15
'55 FALCOt,J 5bOOO.0 0.0')21 0.6~0/1,}77 1360. 0.0612 0.3580 2.2704

• :

- 1 1

DE~TL CA~YO~-ESTER CASE rI-~A

230 Kv 19A~S~ISSIO~ LINE CllST A~ALYSIS AND Cr~nUCTrR OPTIMIZATION
DATE: 16 AUG 70 TI~E: 13:14:31

******************

*
* 1 ';PII T Dt.T A *• *
****** ••• *--*******

CONDUCTOR SU~~'ARY

** •• "'*It"******~:It:.

AC RfSIST.
IJLT.TENS. GEOM.MEAN THERM.LPlIT --AT 25 nEG C IND.REACT. CAP.REACT •

TO 'HJ"1RER NAMe. SlR[NGTH(LAS) RADrUS(FT) PRICU$/LH) (AMPeRES) (OHMS/MILE) (OHMS/MILE) (M()HM-MILES)
--------- --~._-------- ..... ------- .. ..... _--------- --------- .. - .. ---- .. -_ . ------ .. - ....- ....----------

OJ 3" 'A AI. LAfi [) 31-\400.0 0.05 0 2 f).SOO/1077 ° 10. 0.1162 0.3928 2.51136
30 fiUf'lDY 2':>400.0 0.0.H4 0.676/1977 935. 0.1082 0.3928 2.5080
37 CANAf.lY 32'00.0 0.0.$92 0.633/1977 9';,0. O. 1040 0.39<'8 2.5027

~ 3'\ RA JL 20 0 00.0 0.0.$1'\5 0.671/1977 970. 0.0C/98 0.39 11C/ 2.5027
W 30 Cr. P l)lNAL 34200.0 0.Olj04 0.63211917 990. 0.0087 0.3'/02 2.4816

41) (I i, Tli LAN 21-\ 0 nn.o o .0 <l 01 0.670/1°71 1020. 0.0924 0.3C/02 2.4658
4 I CUflLF" ,11110.0 0.04('0 0.628/1077 1040. 0.0013 0.38aC/ 2.444h
42 I1.LiltJAY 311°00.0 O.O/Jlb 0.669/1077 1070. 0.0~01 0.31'60 2.4341
43 F I'ICH 402()0.() 0.0430 O."H/lC)77 10'}0. O.ORS') 0.31'02 2.4130
44 !3U~IJJNG .., 3? (I 0 • 0 0.0431 0.665/1<)77 1120 • D.OR08 0.3817 2.4077
45 r.RACKLE 113 I (I n • 0 0.04",1 0.0'12/1977 I 130. 0.0797 0.3759 2.31366
Ub 81 TI FfiN 3')4UO.0 0.OU45 0.66')/1'177 1 160 • 0.0760 0.371)0 2.31313
U7 P~lFi\SM'JJ 411Al10.0 0.0460 0.b~8/1077 I 180. 0.0750 0.3722 2.3602
U'1 DIPPER 376 0 ().() O.lJuSo 0.663/1°77 1210. 0.0723 0.3738 2.3602
a'J ~·Af.lrTrJ Ul/)OO.O O.OllI-\O 0.D~K/1077 12.$0. 0.0708 0.3b80 c.3331)
SO qfl"OL I t"K) ~ ... p,oo.() O.O/Hc 0.h62/1977 I?SlJ. 0.0686 O. H 12 2.3338

" I
PLnVFR ';, LIllI! () • () O.OUql' O.D.$lII077 1<' '0.• 0.0671 0.36Q8 2.307Q

52 tWTHA T(H Q16l) 0.0 O.OLlA':> o • h 6 I, 1 I 0 77 1300. 0.06 40 0.3670 2.3126
\3 PARRnr 5VO(1.0 O.O",(l1j 0.6~O/1977 1320. 0.0602 0.30?2 2.2fl02
50 LAPwP'G Q.$1100.0 0.Olj07 0.660/1077 1340. 0.0623 0.36313 2.2Q15
'55 FALCOt,J 5bOOO.0 0.0')21 0.6~0/1,}77 1360. 0.0612 0.3580 2.2704

• :



- -"

CEVIL CA~YON-ESTER CASE II-2A
230 KV 10A~S~ISSIO~ LINE COST A~ALYSIS A~D Cf1\DUClrR OPTI~IZ4TION

._ " __ ""__ _ 0 ATE: _ 16 A!J r; 7q TI .... E : 13 : ILl: 3 1

********.~~*.*.*.*

-- --- --- --_.~----------
*
*
*

INPUT DATA
*
*
*

UNIT MATERIALS COSTS

* •• * •• *****.***.,.

INPUT VAlliE
------- ----- - ~

REFERENCE YEAR FOR INPUT

PRICE OF TO~~R MATERIAL
>'R I C!:. UF Cl'/\JCRE TE
PPICE (Jf' G~IlUND ... IRE
I'JSTAI.LED cnsT OF GRUUNDING SYSTEM

0.957
0.00

0.000
0.00

'bI LR
:Ti/CIJ.YO.
5 II. fj

$!TllwtR

1919
1977
1917
1977

to

+::0
+::0-

rn>"lFI< SEIUP
Tf1 wF: R ASS F ~1 RL Y
F 0 I J 'I [) A T 1u ~.: SF: TuP
FI)I)Nt)A 11 ON AsSt:"'el Y
FnU/JIjATlf1N EXCAVATION
Pl<lct" OF M1SCFLlANEOUS HARDWARE

UNIT LAf'OR COSTS

~E~ERE~CE YFAR LA~OR COST
S TRIf, G GRnu ~I D \'< I HE"
5 TR J I. r; l 4 R1I 0 MAR K UP

UNII TRANSPORTAIION COSTS
--~-_ .._-----------------

,I';
• Jl'lI><ER

F(1IJNIJA Tt UN CONCR!:. TE
FriIPI('AII0N STEEl.
CONDUCTOR
GRLJIINO WIRE.
PJSUL ATOk
H A"I) wAR E

1751. $
0./J55 $/LS

O. !f,

/JlllO.OO ~/TON

0.00 $/CU.YO.
290.00 $/TOI~ER

:?!l.OO $/MANHOUR
0.0 $/ 101 11.£
Lt.2 PER UNIT

225.0 $/Tf1N
2<'').0 $/YO
225.0 $!TON
2<'5.0 $/TO"J
2:?5.0 'bIlO"J
2<'5.0 $/TON OR $/M**3
225.0 $!T(1N

1979
lq79
1979
1Q79
1919
1917

I'HQ
I'H7

J a J .1 .1 .! i .1 I ~ J it J I j J ~

- "-

CEVJL CA~YON-ESTER CASE II-cd
230 KV JOA~S~ISSIO~ LINE COST A~ALYSIS A~D C0~DUCTrR OPTI~IZATION

_~,~___________ , "__"__ DATE: 16 A!Je; 7q T1 .... E: 13:1LJ:31

.********_111*** •• **
*
*
*

INPUT DATA
*
*
*

UNIT MATERIALS COSTS !NPUT VAlliE REFERENCE YEAR FOR INPUT

PRICE OF TO~~R MATERIAL
PRICt. UF Cl'NCRUE
pOICE o~ G~OUND ~IRE

I'JSTAI.LED ensT OF GROUNDING SYSTEM_

Tn>'lFI< SETUP
T(hi F: R ASS F ~1 RL Y
F (1 IJ 'I f) J\ TJ u ~': SET lJ P
Fr)IJ~t)h TTON J\SSt:'-1fjl Y
FnlJ/JIjAfTON EXCAVATION
PRIce- OF M1S(fLlANEOlJS HARDWARE

UNIT LAfHlR COSTS

~E~ERE~CE YFAR LA~OR COST
S TRIf, G GR0 U~,I D \'< I il E
5 TR J I. r; l 4 R\I 0 MAR KIJP

UNIJ TRANSPORTATION COSTS

0.9S7 'bILA
0.00 :Ii/eIJ.YI).

0.000 :5/1.':3
0.00 $!TOWER

US t. $
O.LlSS ULB

O. ~

LlIL10.00 ~/TON

0.00 $/CU.YO.
290.00 $ITO\~ER

:?4.00 $/MANHOUR
0.0 $/MII.E
ll.2 PER UNIT

19/9
1977
1917
1977

19]q
1979
1979
1979
19/q
1917

1979
1977

'}
TfJl-<ER
F(1lj"JlJh Tt UN CONCRE IE
Fril)~I[\AT ION STEEl.
CONDUCTOR
GRlJlINO WIRE.
!'JSUL A TOk
H" RI)WARE

225.0 $lTnN
2<'5.0 $/YO
225.0 $110N
2<'5.0 $/TO"J
2:?S.O 'liIlON
2<'S.0 I/TON OR $/M**3
22'5.0 !1T(1N

.1 ~I _a J vi J I .1 I ~ ,:J

- "-

CEVJL CA~YON-ESTER CASE II-cd
230 KV JOA~S~ISSIO~ LINE COST A~ALYSIS A~D C0~DUCTrR OPTI~IZATION

_~,~___________ , "__"__ DATE: 16 A!Je; 7q T1 .... E: 13:1LJ:31

.********_111*** •• **
*
*
*

INPUT DATA
*
*
*

UNIT MATERIALS COSTS !NPUT VAlliE REFERENCE YEAR FOR INPUT

PRICE OF TO~~R MATERIAL
PRICt. UF Cl'NCRUE
pOICE o~ G~OUND ~IRE

I'JSTAI.LED ensT OF GROUNDING SYSTEM_

Tn>'lFI< SETUP
T(hi F: R ASS F ~1 RL Y
F (1 IJ 'I f) J\ TJ u ~': SET lJ P
Fr)IJ~t)h TTON J\SSt:'-1fjl Y
FnlJ/JIjAfTON EXCAVATION
PRIce- OF M1S(fLlANEOlJS HARDWARE

UNIT LAfHlR COSTS

~E~ERE~CE YFAR LA~OR COST
S TRIf, G GR0 U~,I D \'< I il E
5 TR J I. r; l 4 R\I 0 MAR KIJP

UNIJ TRANSPORTATION COSTS

0.9S7 'bILA
0.00 :Ii/eIJ.YI).

0.000 :5/1.':3
0.00 $!TOWER

US t. $
O.LlSS $/LB

O. ~

LlIL10.00 ~/TON

0.00 $/CU.YO.
290.00 $ITO\~ER

:?4.00 $/MANHOUR
0.0 $/MII.E
ll.2 PER UNIT

19/9
1977
1917
1977

19]q
1979
1979
1979
19/q
1917

1979
1977

'}
TfJl-<ER
F(1lj"JlJh Tt UN CONCRE IE
Fril)~I[\AT ION STEEl.
CONDUCTOR
GRlJlINO WIRE.
!'JSUL A TOk
H" RI)WARE

225.0 $lTnN
2<'5.0 $/YO
225.0 $110N
2<'5.0 $/TO"J
2:?S.O 'liIlON
2<'S.0 I/TON OR $/M**3
22'5.0 $1T(1N

.1 ~I _a J vi J I .1 I ~ ,:J



-1 ') -". '1 ---'-l ---') -} ---J 1 -1 "--J 1

D~Y1L CA~YO~-ESTER CASE II-~A

230 ~y TRA~S~ISSION LINt COST A~ALYSIS A~D CO'I~UCTOR OPTJ~IlAlrON

DATE: 16 ~UG 70 TJHt: 13:lu:31

***** •••• *.****** ••••• **.*** •• ** •• ****
• *
* AUTOMATJC CONDUCTOR SfLfCTION *

ALL qUANTITI~S PEk ~rLF *
* *
.*.*** ••• *** •• **.********** •• **** •••••

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT
------------~-.---.------------------------.

PRESENT WORTH ( $ )

---------------------~------------------~---~--------- ------------------------------------------------------

CONDUCTOR INSTALLED COST LINE LOSSES 0&"1 COST LI NE COS T
c:c

-~--- .. ---
------------~------------------------~---------------- ----------- .---------- ----._ ... - ---------

\J (I • '<C~ SPAN(I"T) '1ATERl~LS TRANSP. INSTALL. ENGINEER. TDC SUI:HOTAL SURTOTAL SUBTOTAL TOTAL
~

--- --- ...... _---- --------- -------- -----_ .... ----._--- --- -------- -------- --------
U'1

'J) 1<; I () • 13(\0. 77<;00. IJ 1.1 7':i • 77209. 17<;10. O. 17h693. 20<'lJl. ?3R8. 2()':I322.
IJS 11Q? 13(111. 71451. 110 pS • 7'1';10. loboR. () . IbRIOIl. 3':13R2 • 2273. 2051'1119.
C,3 151 (). 11.1 00 • 7'119('. I~ Il flb. 7b2n. 17547. O. 177568. 26241. 21.100. 20620)9.
4'i 11C)? 14" () . 733?9. lJI)RO. 71j456. 16705. O. 101:\')71. 353H2. 2271:3 • 206231.
"3 1<; I 0 • 120 () • 7677f',. Il e, 1 7 • 7W1S2. 17627 • (l • I niHil. 262l.l1. 21l011. 206519.
1.l0 I 3') I • 1 .5 (\0 • 7',(170. 4201. 76'32'i. I 7 1 Il R • o• In034. 31161. 2338. 206533-
1.1 7 1?7 2. 13 () (J • 7.5 7LlIJ. 1.1;>01. 701RI. 169";1l. o• 171086_ 33142. 2312. 2065iJO.
U3 I 11., • 1SO 0, 7lJ5'-i2. 3u 9/. 7'1102. Ihll7h. O. 101'>2';7. 31:3174. 22 lJ 7, 20667"'.
')1 I IJ.5 1 • 1500. 7b ~'n. II 51'.5. 761'72. I 73'1?. o• I 749QlJ. ?9lJ29. 2%':1. 206787.
43 I I I 3 • 11.1 () 0 • 710/7. H92. 7 '1157, 16<;12. O. 106617. 381 74. nc,2. 207(143.
47 1272. 1400. 7"-"27. IJ" 0 '5. 7':i226, 1702,. O. 1717(',2. 33142. 2321. 20721.15.
40 1 ~ e, I • 14(1) • 166r5. IJ2 0 i\ • 7':1r::, 77. 17222. 0, 17371\1. 31161 • 2348. 207<>90.
ll') I 102. 12(11). ,';- 711186. Il 142. 7 "{7, '6 0 • Ib1\51. O. 10 0839. 3";31\2. n95. 207516.
S I 1431. III () t\ , 7(\()'J 1- IUO? • 75 0 30. 17U?,? o• 1 758(111. 291.129. 2376. 207601'.
4 I I () 3 3, uln05. 2222.

,
207692 •1:5 00. h'l27? 3'11 i1. 7u a 75. Ib?oH. o. lb4lj64.

II q t 13'31 , 12 () 0. 71J lj?t.,. 115 ~I:\. 71\"300. 17?77. O. 17lJ5lJO. 3 I 161 • 23S6. 207857.
117 127? • 120 U• 7.\151. (J 2/14. 770"14. 17089. O. 172'-1lJ3. .33Iu2. 23,0. 207016.
"'i I'iClO. 130 [). 79051\. 1j'j66. 77541. 17728. o. \788011. 2h6<:/? 2417. 208003.
51 I 431 • 12 0 I~. 7t., 7 I c:; • 1l/~2P.. Hi630. 1 1465. O. 176238. - --- 29lJ('0. ?3P2. 2011011 1l •
u 1 103-" • 1/100. 7007°. -., 01.3. 73956. 103311, O. Ib41:36':1. u1005. ?22e. 208001\.
4-., I I I .3 • 1" 00 • 70 II:> 1. llO5~, nnb6. I 66lJ 1 • O. 16702u. 38174, 2260. 20 11 361'1.
S5 I c; q (1. Ilj (\ 0 • 1l07Y? IlSI-\I). 76i)q? 1 71-\ 2 I • o. 17983":1. ?66'12. 24,0. 2011'1')7.
'j'i 1'1 q () , 1200, 7'r'o;>QA. (lo()e, 79267. 1 7R30. O. 11\0010. 266'12 • ~u 33. 20'l13lJ.
III 10"'L , 2() 0, i)f.R13. 3'nb. 70"'29. lolJ5'1. () . 106075. 4100'). 22114. 20 0 32lJ.
lJR 13'j I • 13flO. 7b070. lJ2311. '77C,04. 11359. O. 175166. 31875. 2367. 20'1lJOI\.

D~Y1L CA~YO~-ESTER CASE II-~A

230 ~y TQA~S~ISSIUN LINt COST A~ALYSIS A~D CO'IQUCTOR OPTJ~IlA1IO~

DATE: 16 ~UG 70 TJ"1t: 13:lu:51 _

****.*.* •• *•• **.****** ••••• *•• ** ••••••
*

•

*

AurOMATIC CONDUCTOR SfLfCTION
ALL RUANTITI"'S PER ~rLr

•
*
*.**** •••• *** ••• *.********** •• ****.****

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT

PRESENT WORTH ($)

CONDUCTOR INSTALLED COST LINE LOSSE.S 0&"1 COST LINE COST
c::J -'"""--- .. ---

------------~-------~--------------------------------- ----------- .---------- -----_ .. - ---------
~.., (I • '<CM SPAN(I"T) '1ATERl~LS TRANSP. INSTALL. F.NGINE.F.R. TDC SUI:JTOTflL SURTOTAL SUBTOTAL TOTAL

~
.... _---- --------- ---- .... -. ------_ .... --------- -------- -------- --------

U'1

<" 1C; In. 1.5 (\ (I. 77<;00. /J Ll 7':i • 77209. 17<;10. O. 17h693. !?6i'LlI. ?3R8. 20')322.
/J5 I 1<it'. 131) II. 71</5? tlO P5 • 7'1SI0. lo66f1. O. 16R19Q. 3')3f12. 2273. 205~IJ9.

C,3 1510. III 00 • 7'119('. I~ QfI b. 702q;> • 175</7. O. 177568. 262QI. 2 UOO. 2062<)9.
Q'i 11();> • 14" 0 • 733?'1. /.JORO. 71j/.J56. 16705. O. 101:\')71. 353H2. 2271:3 • 206231.
"3 1S I 0 • 120 () • 7677R. /.J ') 1 7• 7W1S2. 17627 • (l • I 171:37Q. 262LJI. 2LlOQ. 206519.
1.l0 I 3') I • 1 .5 (\ li • 7',1)70. Q201. 76'32'i. I 7 1(j P, • o • In034. 31161. 2338. 20653).
u 7 1?7 2. 131) (l • 757 Ll I) • Ll201. 701MI. 169e:,lJ. o• 17101'.6_ 33142. 2312. 2065uO.
43 I 11, • 1.5 0o. 7ll5"!2. 3() 9' • 7'1102. 161176. O. I b62''>7 • 31:317Ll. 22 4 7. 206671',.
':>1 I I) .5 1 • 1500. 70 ~'~ 7• liSP 5. 76P.72. I n 'J?. o• I 7QQ9Ll. ?9020. 2'6'). 206787.
Q3 I I I 3 • 1Ll !) 0 • 7/077. 3992. 7 ,j 1.5 7. 16S12. O. 106617. 38 I 74. nc,2. 207('43.
Q7 1272. 1400. 7""27. !l?OS. 7':ii'2b. 1702"). O. 1717(',2. BI4!? 2521. 2072LlS.
QO 1 ~ SI • 1Ll 0 t) • 766[\5. /l2 0 R. 7':1<;77. 17?22. O. 17"37RI. 31161 • 23Q8. 207?90.
Q'i I 1'12. 1'" (1 i) • 'Ii> 711186. lJ I Q2. 7n80. 16i\~1. O. 10 01:339. 3531\2. ?295. 207516.
~I I Q31. 111!)t\. 7 (\n,:> I. tUa? • 7'5°39. I 70n. O. I 75i\OQ. 29Ll29. 2370. 20760P.
4 I I!) 3"}. 131)0. 6 Q 27? "} Y 1<1 • 7u075. lo?9R. O. 1bQ1HJLJ. /l11)05. 2222. 207692 •
Qq t I 3S 1 • 12 (10 • 7 IJ Ll 2<". I;) ~/:\. 711'30 I). 17?77. O. 17/1S40. 3 I 161 • ?5'i6. 207857.
In 127 2. 120 U• 7.\1~1. IJ 2/J4. 770'l/.J. 17089. O. 172403. 331Q2. 2330. 207916.
"'i I <; q I) • I 31) () • 79051\. ll':i66. 775Q I • 17728. O. 1781l9Q. 26692. 241 7. 208003.
51 I Q3 I • 120 I~. 7<., 7 IS. 442(\. Hil-dO. 1 '4 oS. o• 176231:3. 29Q?9. ?3P.2. 20ROllP.
u 1 II) 3 " • 1 /100. 70b7°. 3 0 ' :3. 739.56. 10331'1. O. 16Qtl6':1. /l1005. ?C21l. 201309A.
4" III.L 1200. 701b1. 1105'::> • 771)6h. 166/.J 1 • O. lo792Ll. 381 7/.J • 2269. 20 R36 A •

':-5 I c; 00 • ILl 00 • PO?'1? /.J'jRO. 76i)4? 17R21. O. 17983'). 26692. ?Q")O. 201','1')7.
5'i Isol). 1200. 7/;201'. lJb{)b, 792b7. 1 7R3 0 • O. HIOOIO. 26h'12 • 21133. 20913/J.
Q1 11)3'L 12n O. I,fR13. 3() 7 b • 70P29. lolJ5'1. n • 106075. 4100'). 22Ll4. 20 0 3211.
lJR 13') I • 1300. 7b071). lJ23/J. ·77C,0/.J. 11359. O. 175166. 31875. 2367. 200/1011.

D~Y1L CA~YO~-ESTER CASE II-~A

230 ~y TQA~S~ISSIUN LINt COST A~ALYSIS A~D CO'IQUCTOR OPTJ~IlA1IO~

DATE: 16 ~UG 70 TJ"1t: 13:lu:51 _

****.*.* •• *•• **.****** ••••• *•• ** ••••••
*

•

*

AurOMATIC CONDUCTOR SfLfCTION
ALL RUANTITI"'S PER ~rLr

•
*
*.**** •••• *** ••• *.********** •• ****.****

CAPITAL COST/DISCOUNT RATE OF 7.00 PERCENT

PRESENT WORTH ($)

CONDUCTOR INSTALLED COST LINE LOSSE.S 0&"1 COST LINE COST
c::J -'"""--- .. ---

------------~-------~--------------------------------- ----------- .---------- -----_ .. - ---------
~.., (I • '<CM SPAN(I"T) '1ATERl~LS TRANSP. INSTALL. F.NGINE.F.R. TDC SUI:JTOTflL SURTOTAL SUBTOTAL TOTAL

~
.... _---- --------- ---- .... -. ------_ .... --------- -------- -------- --------

U'1

<" 1C; In. 1.5 (\ (I. 77<;00. /J Ll 7':i • 77209. 17<;10. O. 17h693. !?6i'LlI. ?3R8. 20')322.
/J5 I 1<it'. 131) II. 71</5? tlO P5 • 7'1SI0. lo66f1. O. 16R19Q. 3')3f12. 2273. 205~IJ9.

C,3 1510. III 00 • 7'119('. I~ QfI b. 702q;> • 175</7. O. 177568. 262QI. 2 UOO. 2062<)9.
Q'i 11();> • 14" 0 • 733?'1. /.JORO. 71j/.J56. 16705. O. 101:\')71. 353H2. 2271:3 • 206231.
"3 1S I 0 • 120 () • 7677R. /.J ') 1 7• 7W1S2. 17627 • (l • I 171:37Q. 262LJI. 2LlOQ. 206519.
1.l0 I 3') I • 1 .5 (\ li • 7',1)70. Q201. 76'32'i. I 7 1(j P, • o • In034. 31161. 2338. 20653).
u 7 1?7 2. 131) (l • 757 Ll I) • Ll201. 701MI. 169e:,lJ. o• 17101'.6_ 33142. 2312. 2065uO.
43 I 11, • 1.5 0o. 7ll5"!2. 3() 9' • 7'1102. 161176. O. I b62''>7 • 31:317Ll. 22 4 7. 206671',.
':>1 I I) .5 1 • 1500. 70 ~'~ 7• liSP 5. 76P.72. I n 'J?. o• I 7QQ9Ll. ?9020. 2'6'). 206787.
Q3 I I I 3 • 1Ll !) 0 • 7/077. 3992. 7 ,j 1.5 7. 16S12. O. 106617. 38 I 74. nc,2. 207('43.
Q7 1272. 1400. 7""27. !l?OS. 7':ii'2b. 1702"). O. 1717(',2. BI4!? 2521. 2072LlS.
QO 1 ~ SI • 1Ll 0 t) • 766[\5. /l2 0 R. 7':1<;77. 17?22. O. 17"37RI. 31161 • 23Q8. 207?90.
Q'i I 1'12. 1'" (1 i) • 'Ii> 711186. lJ I Q2. 7n80. 16i\~1. O. 10 01:339. 3531\2. ?295. 207516.
~I I Q31. 111!)t\. 7 (\n,:> I. tUa? • 7'5°39. I 70n. O. I 75i\OQ. 29Ll29. 2370. 20760P.
4 I I!) 3"}. 131)0. 6 Q 27? "} Y 1<1 • 7u075. lo?9R. O. 1bQ1HJLJ. /l11)05. 2222. 207692 •
Qq t I 3S 1 • 12 (10 • 7 IJ Ll 2<". I;) ~/:\. 711'30 I). 17?77. O. 17/1S40. 3 I 161 • ?5'i6. 207857.
In 127 2. 120 U• 7.\1~1. IJ 2/J4. 770'l/.J. 17089. O. 172403. 331Q2. 2330. 207916.
"'i I <; q I) • I 31) () • 79051\. ll':i66. 775Q I • 17728. O. 1781l9Q. 26692. 241 7. 208003.
51 I Q3 I • 120 I~. 7<., 7 IS. 442(\. Hil-dO. 1 '4 oS. o• 176231:3. 29Q?9. ?3P.2. 20ROllP.
u 1 II) 3 " • 1 /100. 70b7°. 3 0 ' :3. 739.56. 10331'1. O. 16Qtl6':1. /l1005. ?C21l. 201309A.
4" III.L 1200. 701b1. 1105'::> • 771)6h. 166/.J 1 • O. lo792Ll. 381 7/.J • 2269. 20 R36 A •

':-5 I c; 00 • ILl 00 • PO?'1? /.J'jRO. 76i)4? 17R21. O. 17983'). 26692. ?Q")O. 201','1')7.
5'i Isol). 1200. 7/;201'. lJb{)b, 792b7. 1 7R3 0 • O. HIOOIO. 26h'12 • 21133. 20913/J.
Q1 11)3'L 12n O. I,fR13. 3() 7 b • 70P29. lolJ5'1. n • 106075. 4100'). 22Ll4. 20 0 3211.
lJR 13') I • 1300. 7b071). lJ23/J. ·77C,0/.J. 11359. O. 175166. 31875. 2367. 200/1011.



DEvIL eANYON-~STER CASE II-2A
?30 KV TRANS~ISSION LINE COST ANALYSIS ANO CON8UCTOR OPTIMIZATION

DATE: 16 AUG 79 TIMt: 13:lq:31

*.*.~*.*.***.t*•• * ••• **t ••• **t

"

"
"
"

COST OUTPUT PER "1ILE
PRESt'lT VALUE R6Tf

7.00 PERCENT

"
"
"
"
"•• **~ •• t~ •• *••••• *.**'*.*.* •• *

1';10. KCMIL
CONOUC10f< NIIMRER =

1300. FT SPAN
53

8 q • 9 F T TOW f R" _

.._.----------~------------------------ ..---------

4.3 UNITS
4.3 UNITS

12. ACRES

OJ

-1:>0
0'

INSTALLED COST
tJ REA KI) 0 W1-1

e0 ~,111 UCTnR
G'" 0 , I " n\'j TRf
1"S II L h Hl RS
H AKD ", Afit
1n..! r f(:;
~()UNI)6rIONS

RTGHT UF WAY (101FT)

SUr-l- TO r AU:;

me
tNGINEUHNG

QUANTI TV

151'140.
o •

207.

FT
F1
llt-l IT 5

MATERIAL
COS1 ($)

49971.
O.

';>957.
3219.

9100H.
7493.

1989').

174"44.

TONNAGE

1';.38
0.00
1 • 1 IJ

O.'H
21 • 11

3A. 10

TRANSPORTATION
COST($)

3461.
o.

5LJ9.
107.

4750.
121 1 •

10078.

JNSTALLA TION
COST($)

45797.
o.

602LJ7.
S0178.
17067.

1751189.

TOTAL
COSTO)

Qqn9.
o.

3507.
3326.

156006.
5f\1l82.
37S6? •

358511.

o.
391l3b •

TOTAL 39H47.

PRESE.NT .. OfiTH
I I) C '::
ENGINfEJIINlj

. 77500. 4475. 77209. 15Q183.
o.

17510.

'~-"-'----_._--- - .._---- -_.-.~ --_... -

--'. -- ----- -- -----~--~~-----~--

PRESfNT WORTH ($)

----------_._--.-------------------_._-------------~--------------

TOTAL 1766Q3.

LOSS ANALYSIS

RESISTANCE LUssES
COkONA LOSSES: INSULATORS

eONI)UC 1Of<

TOTALS

OE:. t~ AND LOSSE S

137tH.
o.

1371'>1.

ENEf~GY LOSSES

1245q.
o.
1 •

12460.

TOTAL LOSSES

2021l0.
o.
1 •

26241.

cl I ) J } J I J ~ I J J I J 1 .~

DEvIL CANYON-~STER CASE II-2A
?30 KV T~ANSV.ISSION LINE COST ANALYSIS A~O CON8UCTOR OPTIMIZATION

DJ\TE: 16 AUG 79 TIV.t.: 13:1q:31 _

COST OUTPUT PER '"llLE
PRESE~T VALUE RATE

7.00 PERCENT

1510. KCMIL
CONDur 1Of< NIIMRER =

1300. FT SPAN
53

84 • 9 F T TOW f R _

..-.------.---~------------------------ ..---------

4.3 UNITS
4.3 UNITS

12. ACRES

INSTALLED COST
tJ REA KI) 0 W1-1

C0 ',j [) UCTnR
GR0 I r " n\'j TRf
1 'iSULA H1RS
H AKD ", AHt.
1n..! r f(:;
~[JUNI)6rIONS

RTGHT UF WAY (101FT)

SUr-l-TOrALS

1IlC
tNGINE£:RING

QUANTITY

151'140.
(1.

207.

FT
F1
ll!-IITS

MATERIAL
COS1 ($)

49971.
O.

';>957.
3219.

9100H.
7493.

1989').

174"44.

TONNAGE

15.38
0.00
1 • 1 IJ

a.'n
21 • 1 1

3A. 10

TRANSPORTATION
COST($)

3461.
O.

5LJ9.
107.

4750.
121 1•

10078.

INSTALLA TION
(051($)

45797.
o.

60247.
50178.
17bb7.

1751189.

TOTAL
COS TO)

9qn9.
O.

3'507.
3326.

156006.
5f\1l82.
3756? •

358511.

o.
391l3b •

TOTAL 397947.

PRESE.NT "Ol-iTH.;
I I) C '.'
ENGINff:.RING

- ~ ---
77500.

PRESENT WORTH ($)

4475. 77209.

----------_.---.-------------------_._-------------~--------------
LOSS ANALYSIS

RESISTANCE LUSSES
COkONA LOSSES: INSULATORS

CONnUC10fi

Of:. t~ AND L05S£ 5

137BI.
O.

13781.

ENEf~GY LOSSf:.S

1245q.
a.
1 •

12460.

TOTAL LOSSES

2b21l0.
O.
1 •

26241.

J ~ I J J J } ;, I

DEvIL CANYON-~STER CASE II-2A
?30 KV T~ANSV.ISSION LINE COST ANALYSIS A~O CON8UCTOR OPTIMIZATION

DJ\TE: 16 AUG 79 TIV.t.: 13:1q:31 _

COST OUTPUT PER '"llLE
PRESE~T VALUE RATE

7.00 PERCENT

1510. KCMIL
CONDur 1Of< NIIMRER =

1300. FT SPAN
53

84 • 9 F T TOW f R _

..-.------.---~------------------------ ..---------

4.3 UNITS
4.3 UNITS

12. ACRES

INSTALLED COST
tJ REA KI) 0 W1-1

C0 ',j [) UCTnR
GR0 I r " n\'j TRf
1 'iSULA H1RS
H AKD ", AHt.
1n..! r f(:;
~[JUNI)6rIONS

RTGHT UF WAY (101FT)

SUr-l-TOrALS

1IlC
tNGINE£:RING

QUANTITY

151'140.
(1.

207.

FT
F1
ll!-IITS

MATERIAL
COS1 ($)

49971.
O.

';>957.
3219.

9100H.
7493.

1989').

174"44.

TONNAGE

15.38
0.00
1 • 1 IJ

a.'n
21 • 1 1

3A. 10

TRANSPORTATION
COST($)

3461.
O.

5LJ9.
107.

4750.
121 1•

10078.

INSTALLA TION
(051($)

45797.
o.

60247.
50178.
17bb7.

1751189.

TOTAL
COS TO)

9qn9.
O.

3'507.
3326.

156006.
5f\1l82.
3756? •

358511.

o.
391l3b •

TOTAL 397947.

PRESE.NT "Ol-iTH.;
I I) C '.'
ENGINff:.RING

- ~ ---
77500.

PRESENT WORTH ($)

4475. 77209.

----------_.---.-------------------_._-------------~--------------
LOSS ANALYSIS

RESISTANCE LUSSES
COkONA LOSSES: INSULATORS

CONnUC10fi

Of:. t~ AND L05S£ 5

137BI.
O.

13781.

ENEf~GY LOSSf:.S

1245q.
a.
1 •

12460.

TOTAL LOSSES

2b21l0.
O.
1 •

26241.

J ~ I J J J } ;, I



--1 1 ---1 -1 ---1 1 -J )

I~JE~NATlnNAL E~GI~EtRI~G co. I~C

SAN F?A~CJSCO CALIFOR~IA

T~ANSMrSSln~ LIN~ COST A~AlVSIS PROGRA~

VEQSION ?: O? AUG 197Q,

~ATANA-DtVJI CA~YON CASE II-3A
250 ~V J~ANSMISSION LINE COST ANALYSIS A~D CONDUCTOR OPTIMIZATION

DATE: I~ hUG 7Q TIME: 16:?9:16

•• ** •••• **.*******

INPUT OAIA*
* *

*
*

******************
o::J

.j::lo
-...J

SySTEM ECONOMIC FACTORS INPUT VALUE REFERENCE YEAR FOR INPUT

f1i\Sfc VFA.R Ff)1.i P" ANAI.VSIS
F I'; r> t 'H; "r AR Of S T\J i) 'y

I,ASt Vf:A'< FC!f~ F-SCAtATION
MAXIMUM CIRCUIT lOAUING
hVFIHGE Cl!~CIJI r U1ADING
nFMA~1) cnsT FACJO~

F\E~GV lOST FACTnkv',,, (liST f ALTI)D
CAPli~l CDSI/ilTS(U1)fJT RATF.S:

1979
1997
1977

514.0 MVA
2f\2.7 MVA

75,0 $/KW
13,0 MILLS/KWH

V.O $/KVAR

7.0 PERCENl
10.0 PERCENT

1992
1992
1979
1979
19114

19iJ4
191'14

('~,Y COST FhCTrlP
RIG,jJ OF ",AV (fiST FACTOR
f<ir,,,T m v,Ay Cl FAkING COSl
T"'I TI: ') LS T [) tI h' T'J r, C0 ~ S TRLJ (1 rON
F 1\~ (; I 'J r_ [ ~~ T~ ~ G F f r

1.':> % CAP,COST
71':>.0 $/ACRF

1430.0 :I>/ACRE
O,OV /, INST.CST

11.00 % I"JST.CST

19f\Ij
1979
1979

1 1

I~JE~NATlnNAL E~GI~EtRI~G co. I~C

SAN F?A~CJSCO CALIFOR~IA

T~ANSMrSSln~ LIN~ COST A~AlYSIS PROGRA~

VEQSION ?: O? AUG 197Q,

~ATANA-DtVTI CA~YON CASE II-3A
250 ~V T~ANSMISSION LINE COST ANALYSIS A~D CONDUCTOR OPTIMIZATION

DATE: I~ hUG 7Q TIME: 16:?9:16

INPUT OAIA*
* *

*
*

******************

SySTEM ECONOMIC FACTORS INPUT VALUE REFERENCE YEAR FOR INPUT

f1i\Sfc YFA.R Ff)1.i P" ANAI.YSIS
F I'; r> t 'H; "r AR Of S T\J i) 'y

I,ASt Yf:A'< FC!f~ F-SCAtATION
MAXIMUM CIRCUIT lOAUING
hVFIHGE Cl!~CIJI r U1ADING
nFMA~1) cnsT FACTO~

F\E~GY lOST FACTnkv',,, (liST f ALTI)D
CAPli~l CDSI/ilTS(U1)fJT RATF.S:

1979
1997
1977

514.0 MVA
2f\2.7 MVA

75.0 $/KW
13.0 MILLS/KWH

V.O $/KVAR

7.0 PERCENl
10.0 PERCENT

1992
1992
1979
1979
19114

19iJ4
191'14

('~p COST FhCTrlP
RIG,jJ OF ",AY (fiST FACTOR
f<ir,,,T m v,Ay Cl FAkING COSl
T"'I TI: ') LS T [) tI h' T'J r, C0 ~ S TRLJ (1 rON
F 1\~ (; I 'J r_ [ ~~ T~ ~ G F f r

1.':> % CAP.COST
71':>.0 $/ACRF

1430.0 :I>/ACRE
O.OV /, INST.CST

11.00 % I"JST.CST

19f\Ij
1979
1979

1 1

I~JE~NATlnNAL E~GI~EtRI~G co. I~C

SAN F?A~CJSCO CALIFOR~IA

T~ANSMrSSln~ LIN~ COST A~AlYSIS PROGRA~

VEQSION ?: O? AUG 197Q,

~ATANA-DtVTI CA~YON CASE II-3A
250 ~V T~ANSMISSION LINE COST ANALYSIS A~D CONDUCTOR OPTIMIZATION

DATE: I~ hUG 7Q TIME: 16:?9:16

INPUT OAIA*
* *

*
*

******************

SySTEM ECONOMIC FACTORS INPUT VALUE REFERENCE YEAR FOR INPUT

f1i\Sfc YFA.R Ff)1.i P" ANAI.YSIS
F I'; r> t 'H; "r AR Of S T\J i) 'y

I,ASt Yf:A'< FC!f~ F-SCAtATION
MAXIMUM CIRCUIT lOAUING
hVFIHGE Cl!~CIJI r U1ADING
nFMA~1) cnsT FACTO~

F\E~GY lOST FACTnkv',,, (liST f ALTI)D
CAPli~l CDSI/ilTS(U1)fJT RATF.S:

1979
1997
1977

514.0 MVA
2f\2.7 MVA

75.0 $/KW
13.0 MILLS/KWH

V.O $/KVAR

7.0 PERCENl
10.0 PERCENT

1992
1992
1979
1979
19114

19iJ4
191'14

('~p COST FhCTrlP
RIG,jJ OF ",AY (fiST FACTOR
f<ir,,,T m v,Ay Cl FAkING COSl
T"'I TI: ') LS T [) tI h' T'J r, C0 ~ S TRLJ (1 rON
F 1\~ (; I 'J r_ [ ~~ T~ ~ G F f r

1.':> % CAP.COST
71':>.0 $/ACRF

1430.0 :I>/ACRE
O.OV /, INST.CST

11.00 % I"JST.CST

19f\Ij
1979
1979



~tTt\A-G~VIL CA~YON CAS~ II-3A
230 ~V rRA~S~ISSla~ LI~E COST ANALYSIS AND C~~D0CTOR OPTIMIZATION

D~TE: l~ AUG 7q TIv~: 16:29:16

**--***~**~*****••

*
*
*

INPUT DATA
*
*
*

CO',ilUCT(1"/ [JATA

*~~.*.****.**~~***

GROUND .. IRF.: DATA

----~-----------------~_.-------------.--

SPAN DATA
-----.-----------------------------_._-.

c:c

+::0
CO

'J IJ 'H f ~ P F H P HAS [

CO'J!)\JCfOR SPACIW;
V tIL 1 !t:;~

VULi!.~: VAfJlt,II()~J

L I "J E .. ~ t.!) '_' t '., Cy
FAI~~t.Al~tq LuSSES
LI',E ~F'J(;rH

PUt.!:.R FACTOR

I'<EAIHtR [lATA

MAX1~J~ RAT~FAlL RAfF
'1AXI!"j" RAThrALL [)lI,;A!TON
Ayr~A~f RAl~FALL RAT~

AvEii·\',E PA U;FALL OII>!A 1 IUI~

MAX14J~ SN()~FALL RAft
"AX I "J" 3 "Jrj "F At L [)IJld TIUN
AVE,( '':; F S I, O~ F AI L RAT r
AVERAi,: S',(l"FALL i;IJi<AIlllN
'<fLATIVI:. AIR I,EI,SITY

1
0.0 IN
23,1 "V

10.011 PCT
bU CPS

0.011 ~r,I"'I

27.()') I-IlES
n.Qc,

1.1Fl !'-i/HR
1 .·0;3 I iR

0.0'> 1',1"';;
u ~ h f· RSlY R

1.87 P,I"fl
I HRS/Yf,>

o• I 3 1'1 I '1'
2hll r\RS/)'R

1.0<10

NUMBfR PfR TOWER
DIAMeTER
WEI GH f

o
0.00 IN

0.0000 LBS/FT

MINIMU""
MAXIMUM
INTlRVAL

1200. FT
1600. FT
100.0 FT

I 'j I J ,J j ,W ,S J I I . '.~ .1 I .,.~
••

iB m ;1:ll

~tTA\A-JtvIL CA~YON CASE II-3A
230 ~v TRA~S~ISSIJN LI~E COST ANALYSIS AND C~~D0CTOR OPTIMIZATION

D~TE: l~ AUG 79 rIvE: ib:?9:lb

** ••• **.**~*******
*

*
*

INPUT DATA *
*

GROUND .. IRF.: DATA

----~---------------------------------.--

SPAN DATA
-----.._--------------------------------

'J IJ 'H f "I P r k P H t. S[
CO'J!)\JcrOR SPAClrJr,
VtlL 1 !t~~

VULi!.~.: VAfJIt,rIWJ
L 1"1 E .. ~ t.!) '_' t '., Cy
FAI~~t.Al~tq LuSSES
L I ',E ~ F'; r; r H
PU"I:.R FACTOR

I'<!:.A1Htli PATA

1
O.lJ IN
23,1 "V

10.01) pcr
bU CPS

0.011 ~r.I···I

27.()') ,"ILE5
n.Qc,

NUMBfR PfR TOWER
DIAMeTER
wEi GH r

o
0.00 IN

0.0000 LBS/FT

MINIMU""
MAXIMUM
INTERVAL

1200. FT
1600. FT
100.0 FT

..,A X t" J'I RAT ',FAI. L !< Ar 1= I • 1 Fl T~/H;.{

'1AXI~j" RAT"fALL [)lI';~.TTDN 1 ~.us/ l'R

AYr~A:;f RAp.FALL RATE O.O~ 1\/ ~j ~

AV Efi A:,1': PA p.F ALL (.l11>!A 1 IUI~ tJ'>h f';'SI'(D

MAXI4J.~ SN[j"FAI.L RAft I .n 1'); I1R

"A XI" J" S"J(")"F At L [)IJldTIUN I HPS/vf,l

A" ER', :;1= S',ch F A I L RATr O. I 3 T'I I '-i'-
AvER",: S',(I"F ALL iJIJi< A 1 I UN 2hll HRS/\R

'<ELAT [VE AIR 1)[ 1,5 II 'I' I.ono

) I J .J j ,W ,I J I I .~ I I I J--

~tTA\A-JtvIL CA~YON CASE II-3A
230 ~v TRA~S~ISSIJN LI~E COST ANALYSIS AND C~~D0CTOR OPTIMIZATION

D~TE: l~ AUG 79 rIvE: ib:?9:lb

** ••• **.**~*******
*

*
*

INPUT DATA *
*

GROUND .. IRF.: DATA

----~---------------------------------.--

SPAN DATA
-----.._--------------------------------

'J IJ 'H f "I P r k P H t. S[
CO'J!)\JcrOR SPAClrJr,
VtlL 1 !t~~

VULi!.~.: VAfJIt,rIWJ
L 1"1 E .. ~ t.!) '_' t '., Cy
FAI~~t.Al~tq LuSSES
L I ',E ~ F'; r; r H
PU"I:.R FACTOR

I'<!:.A1Htli PATA

1
O.lJ IN
23,1 "V

10.01) pcr
bU CPS

0.011 ~r.I···I

27.()') ,"ILE5
n.Qc,

NUMBfR PfR TOWER
DIAMeTER
wEi GH r

o
0.00 IN

0.0000 LBS/FT

MINIMU""
MAXIMUM
INTERVAL

1200. FT
1600. FT
100.0 FT

..,A X t" J'I RAT ',FAI. L !< Ar 1= I • 1 Fl T~/H;.{

'1AXI~j" RAT"fALL [)lI';~.TTDN 1 ~.us/ l'R

AYr~A:;f RAp.FALL RATE O.O~ 1\/ ~j ~

AV Efi A:,1': PA p.F ALL (.l11>!A 1 IUI~ tJ'>h f';'SI'(D

MAXI4J.~ SN[j"FAI.L RAft I .n 1'); I1R

"A XI" J" S"J(")"F At L [)IJldTIUN I HPS/vf,l

A" ER', :;1= S',ch F A I L RATr O. I 3 T'I I '-i'-
AvER",: S',(I"F ALL iJIJi< A 1 I UN 2hll HRS/\R

'<ELAT [VE AIR 1)[ 1,5 II 'I' I.ono

) I J .J j ,W ,I J I I .~ I I I J--



7 1 -] -'~--1 1
"~~ -····1 1 -7l 7-1 '1 1 1

~aTI~a-~EviL CA~iON CASt lI-3A
?30 Kv TUQ~S~ISSIO~ l!~t COST A~aLYSIS A\0 CQ~DUCTOR OPTIMIZATION

DATE: j<, AUG 79 TP't: 16:29:16

••••• * •••••••• ****
•

IN;:>llT DATA

*•• *.*.*.**.**~**••

~ar;/T~~STUN DES!(;N FICTlJPS

a:J

~
~

[vtGVnAV STR~SS TF~~EPATURE

Ie t A ~II) "Pj fl T t ~ f- F f< h I LJ K E
f I I GH ,. I '" D TErH' f RAT UPf
td><F,·'t Ief Tf'~PtPATLJUf

"AX I)ESIt,J TF~.' f-[1;" (,~iD CLEARAIIlCE
En~ 1F:,:> Tn'j (P C T I) TS )
:', ( ;) e ([) I i~; TA'I T

TOTAL NlJi'1RER OF PHASE'S
PHASE :-iPACIN(,
CO~DUCTO~ CONFIGURATION FACTOR
GP () I I rJ r) CLEA R A ~l CF
~o. 0F INSULATORS PFR TnwF~

pJSl1[ ~rrHi SAFF[y FACTOR
S TrI I \j I, l t ~ L, TI'

1, Vf F, .. ' K Cr"":l 11' A Tr 0 III
~ () t I' ~ iJ I r r lJ ~J r y p t.
IF id)A Hj rAt. TI)R
LI~E ANGLf FACTnR
TO",ff< (,PIJlIIJI)IN(,

r" A',J S Vf' U :; f- j) VF ., I. UA D Fie TOR
vf ,;[ I C AL ny'F"'[ Iltd) F IC TOP
L(1',(';r T,)I)I'IIL 1-'.141)

~I[SCtLLMjFl!II:; "f.~D",IHc wEIGHT
TO"E>< "fj(,HT FICTnR

TOwFR ~tIc;Hr f~TT~ATION ALGOQITHM

lJ O. DE GL<EC.S F
O. DF..[;i<EtS F

UO. DEGREtS F
~ I). nFGL< F F.. S F

120. f)EGR~F..S F
?o. PtRCE"T

0.31 l85/FT

TuwER OESIGtJ

:5
20.0 FEEl
1. 0;>
2R.O FEFT

41\

2.':10
1,.') ~F..FT

3
u

1. 06 PER UNIT
.081,11

o
2.'JO
I.,}()

I 0 () 1). L fi S
0.11 TONSITOwER
1. 02

ICE AND ~INO TENSrO~ (PCT UTS)
HIGH ~IND TENSION (PCT UTS)
EXTREME ICE TENSION (PCT UTS)
ICE THICKNESS wITH WIND
wINO PRESSURE wITH ICf
HIGH wP,u

unRF.."1E ICt

DISTANCE BETwEEN PHASES:
01
D2
03
D/J
D5
Db

50. PERCENT
50. PERCENT
70. PERCENT

0.50 I t,CrJES
4.00 LBS/SQ.FT.

CI.O LBS/SQ.FT.

0.50 !N(riES

20.00 FT
20.00 FT
40.00 n

0.00 FT
0.00 FT
0.00 FT

T()I.FfI TYPF q: 230KV TOWER

Tw = O.(11l011>>TH**? L09797*THuO.3335 - O.OA9 1l3*fFFVDL-
li.c'75"l*tfHL'L + O.OO"IO*TII*F..FFTDL + O.OUlbO*TH*tHVDL +
IR. 'n91? KIPS

1 1 1

~aTa~ft-~EVil CA~rON CASt 11-31
?3" Kv TUA~swISSIO~ l I~t CUST A~alYSIS 1\0 CO~DUCTOR nPTJ~IZATION

DATE: j<, lUG 79 TI"'t: 16:29:16

••••••• ** ••••• ** ••
•

IN;:>I!T DATI

*
.**.*.*.**.**~** ••

[V~~rnAY STR~SS TF~~ERITURE

I Ct. A ~II) ... T 'H") Tt. ~ f- F f<" I lJKE
t' I G~4 ,. I 'H) I Er,lf' f R/l TUPF
tXTt<F"'~ l(f Tf'~PrPATLJuF

" ax u( SIt,J TF n· Hl;" (, ~iDe lEA RA~ CE
En~ I F r,:; T[) ~4 (P C T I J TS )
t,< ( :; C r. () 'I~; TA ~I T

TOTAL Nlli'1RtR OF PHASfS
PHASE :-;i'ACIN(,
CO~DUCTO~ CONFIGURATION FACTOR
(;pljllrJf") ClE ARANCF
~O. 0F INSULATO~S PFR TnwF~

PJS111 ~TrHi SAFFTV FACTOR
S Tri I \1 r; L t Nl., T"
1, vf F, ',' !< C(', " il 11' ITT 0 "J
f- () ,y i iJ ArT [I 'J r Y P t
I Ffd'> A H, rill. T I)R

Ll~E ANGLF FAClnp
Tn "'f Ii Gil IJII'JI) 1N(,

r R 6>,) 5 vf' U :; f j) vF " L UA j) F ACT 0 R
Vf'<[leAL nVF"'[llfdJ FACHlP
L(l 'J;J TI) I) PI '\ L I.'.)" iJ
~1f;;Cl:llMJFI!lI:; r-lI\RrJ>'iAHE wEIGHT
10"E;'; "fIC;I,T FAt::HlR

II (). OE r.REC.S F
O. DF..PiEf:.S F

IlO. Dtr;>lEtS F
~ I). 0 F GRF t S F

120. DEGRfc.S F
?O. PtRCE"JT

0.31 I !:151FT

TUWER DESIGN

")

20.0 FEET
1 .O?
21\.0 FEFT

1.If\

2.:'0
1,.0, H:.FT

3
4

1. 06 PER UNIT
.Of\hll

o
2.'JO

I.""
I 0 () !). L fi S

O. II TONSITOwER
1. 0<'

ICE AND ~INO TENSION (PCT UTS)
HIGH ~IND TENSION (PCT VTS)
[XTPEME ICE TENSION (PCT UTS)
IrE THICKNESS ~TTH WIND
WINO PkESSURE wITH ICE
HIGH wP,u

DTSTANCE RETWEEN PHASES:
01
D2
03
D/J
D5
06

50. PERCENT
50. PERCENT
70. PERCENT

0.50 I t,CHES
4.00 LBS/SQ.FT.
q.o LBS/SQ.FT.

0.50 INcriES

20.00 FT
20.00 FT
40.00 F'T

0.00 FT
0.00 F'T
0.00 FT

hi = O.(1()Olh>TH*~? • 'So09797*TH**O.3335 - O.0P,9l!3:*FFfVDL 
U.... 75hl.tff-Tl'l + O.OOe,IOkTlI~tFFTDl t O.OOlbO"'TH~E.HVDL t

IR."Q'lI? "-IPS

1 1 1

~aTa~ft-~EVil CA~rON CASt 11-31
?3" Kv TUA~swISSIO~ l I~t CUST A~alYSIS 1\0 CO~DUCTOR nPTJ~IZATION

DATE: j<' lUG 79 TI"'t: 16:29:16

••••••• ** ••••• ** ••
•

IN;:>I!T DATI

*
.**.*.*.**.**~** ••

[V~~rnAY STR~SS TF~~ERITURE

I Ct. A ~II) ... T 'H") Tt. ~ f- F f<" I lJKE
t' I G~4 ,. I 'H) I Er,lf' f R/l TUPF
tXTt<F"'~ l(f Tf'~PrPATLJuF

" ax u( SIt,J TF n· Hl;" (, ~iDe lEA RA~ CE
En~ I F r,:; T[) ~4 (P C T I J TS )
1,< ( :; C r. () 'I~; TA ~I T

TOTAL Nlli'1RtR OF PHASfS
PHASE :-;i'ACIN(,
CO~DUCTO~ CONFIGURATION FACTOR
(;pljllrJf") ClE ARANCF
~O. 0F INSULATO~S PFR TnwF~

PJS111 ~TrHi SAFFTV FACTOR
S Tri I \1 r; L t Nl., T"
1, vf F, ',' !, C(', " il 11' ITT 0 "J

f- () ,y i iJ ArT [I 'J r Y P t
I Ffd'> A H, rill. T I)R

Ll~E ANGLF FAClnp
Tn "'f Ii Gil IJII'JI) 1N(,

r R 6>,1 5 Vf' U :; f j) vF " L UA j) F ACT 0 R
Vf'<[leAL nVF"'[llfdJ FACHlP
L(l 'J;J TI) I) PI '\ L 1.'.1" iJ
~1f;;Cl:llMJFI!lI:; r-l"RrJ",AHE wEIGHT
10"E;'; "fIC;I,T FAt::HlR

II (). OE r.REC.S F
O. DF..PiEf:.S F

IlO. Dtr;>lEtS F
~ I). 0 F GRF t S F

120. DEGRfc.S F
?O. PtRCE"JT

0.31 I !:151FT

TUWER DESIGN

")

20.0 FEET
1 .O?
21\.0 FEFT

1.If\

2.:'0
1,.0, H:.FT

3
4

1. 06 PER UNIT
.Of\hll

o
2.'JO

I.""
I 0 () !). L fi S

O. II TONSITOwER
1. 0<'

ICE AND ~INO TENSION (PCT UTS)
HIGH ~IND TENSION (PCT VTS)
[XTPEME ICE TENSION (PCT UTS)
IrE THICKNESS ~TTH WIND
WINO PkESSURE wITH ICE
HIGH wP,u

DTSTANCE RETWEEN PHASES:
01
D2
03
D/J
D5
06

50. PERCENT
50. PERCENT
70. PERCENT

0.50 I t,CHES
4.00 LBS/SQ.FT.
q.o LBS/SQ.FT.

0.50 INcriES

20.00 FT
20.00 FT
40.00 F'T

0.00 FT
0.00 F'T
0.00 FT

hi = O.(1()Olh>TH*~? • 'So09797*TH**O.3335 - O.0P,9l!3:*FFfVDL 
U.... 75hl.tff-Tl'l + O.OOe,IOkTlI~tFFTDl t O.OOlbO"'TH~E.HVDL t

IR."Q'lI? "-IPS



rlATANA-DEVIL CANYON CASE 11-3A
230 KV lPANSMISSIUN LINt COST ANALYSIS AND CONDUCTOR OPTt~IZATION

DATE: 15 AUG 79 TIME: 16:29:16

******************
* *
*
*

INPUT DATA *
*

/.JlhOO.O o• 0 Ij fl ':> o .b6i.l/l 977 1"300. -- ._- 0.06'19 0.3670 2.312b
C; 32tH) • 0 0.O501:l 0.630/1977 1320. 0.0602 0.3622 2.2862
113R00.0 0.01197 0.660/1977 13ll 0 • 0.0623 0.3638 2.2915
'ioOoO.O 0.0521 0.6"36/1°77 1300. 0.0012 0.3580 2.270tl
r:;~hOO.O (i. 0 ':>5ll 0.07"/1977 IllQO. 0.0560 0.35'18 2.2387
h.5ll () 0.0 0.0':>1\11 0.67.5/1977 1610. 0.Qll7') O. 3ll 'I 3 2.lbtl8
50900.0 0.(\':>70 0.699/1977 1600. 0.0480 o• 3/j8 0 2.1806

----------- ----------- --------_...
10 "l1J'1RER NAMF
-------_ ....

to '52 ~UTHATCI1

53 P A 0 '.'r) T

511 LAP ..d~,G
(J'1 55 F /I Len t,
0

')0 Ctn/I< At-<

";7 RLIIC R JI·H)
r:;>\ 10( j " I

ULT.TENS. GEOM.MEAN
STRtNGTH(LRS) PADIUSCFT)

****.A~.**.*.****.

CONDUCTOR SUMMARY
*****************

THERM.LIMIT
PRICE($/LB) (AMPERES)

AC RESIST.
AT 25 DEG C IND.REACT.
(OHMS/MILE) (OHMS/MILE)

CAP.REACT.
(MOHM-MILES)

..19 ,J J J J • ,) ,I , J .! I I 5

WATANA-DEVIL CANyON CASE 11-31\
230 KV lPANSM1S5IUN LINE COST ANALYSIS AND CONDUCTOR OPTt~IZAII0N

DATE: 15 AUG 79 TIME: 16:29:16

******************
* *
* INPUT DATA *

1.l1bOO.0 0.01jF\~ 0.66 1J /1 0 77 1"300. 0.06£19 0.3670 2.3126
S32ll0.0 0.0508 0.tdO/1977 1320. 0.0602 0.3622 2.2862
ll31'\00.0 0.0 I) q 7 0.660/1977 I 3ll 0 • 0.0623 0.3638 2.2915
"lbOlIO.O 0.0521 0.6"36/1 0 77 1300. 0.01>12 0.3580 2.270ll
'ijhOO.O (I. 0~d4 0.67"/1977 Ill£lO. 0.0560 0.3':1£18 2.2387
h ~ II () 0.0 O.O~RH O.67~/1977 1b 10 • 0.Oll75 O. 34 £I 3 2.16118
50900.0 0.(1.,70 0.699/1977 1600. 0.0480 o• 3 /J8 0 2.1806

----------- .---------- ----------_.10 "l1J'1RER NAMF
---------

CO '52 ~ uT'I II TC11
53 PAo,,'r) T

5ll LAP"I~,r,

(J1 55 F /I LCnt,
0 So Crnj" AK

'57 RL11tRPW
'i>J 1\1"1

ULT.TENS. GEOM.MEAN
STR!:NGTHILRS) PADIUSIFT)

* *
******************

CONDUCTOR SUMMARY
*****************

THERH.LIMIT
PRICE($/LB) (AMPERES)

AC RESIST.
AT 25 DEG C
(OHMS/MILf)

IND.REACT.
(OHMS/MILE)

CAP.REACT.
(MOHM-MILES)

..,5 ., J ..~
•• ,) ..J ,I I I ~

WATANA-DEVIL CANyON CASE 11-31\
230 KV lPANSM1S5IUN LINE COST ANALYSIS AND CONDUCTOR OPTt~IZAII0N

DATE: 15 AUG 79 TIME: 16:29:16

******************
* *
* INPUT DATA *

1.l1bOO.0 0.01jF\~ 0.66 1J /1 0 77 1"300. 0.06£19 0.3670 2.3126
S32ll0.0 0.0508 0.tdO/1977 1320. 0.0602 0.3622 2.2862
ll31'\00.0 0.0 I) q 7 0.660/1977 I 3ll 0 • 0.0623 0.3638 2.2915
"lbOlIO.O 0.0521 0.6"36/1 0 77 1300. 0.01>12 0.3580 2.270ll
'ijhOO.O (I. 0~d4 0.67"/1977 Ill£lO. 0.0560 0.3':1£18 2.2387
h ~ II () 0.0 O.O~RH O.67~/1977 1b 10 • 0.Oll75 O. 34 £I 3 2.16118
50900.0 0.(1.,70 0.699/1977 1600. 0.0480 o• 3 /J8 0 2.1806

----------- .---------- ----------_.10 "l1J'1RER NAMF
---------

CO '52 ~ uT'I II TC11
53 PAo,,'r) T

5ll LAP"I~,r,

(J1 55 F /I LCnt,
0 So Crnj" AK

'57 RL11tRPW
'i>J 1\1"1

ULT.TENS. GEOM.MEAN
STR!:NGTHILRS) PADIUSIFT)

* *
******************

CONDUCTOR SUMMARY
*****************

THERH.LIMIT
PRICE($/LB) (AMPERES)

AC RESIST.
AT 25 DEG C
(OHMS/MILf)

IND.REACT.
(OHMS/MILE)

CAP.REACT.
(MOHM-MILES)

..,5 ., J ..~
•• ,) ..J ,I I I ~



-, 1 I 1 1 '} ~"J ) 1 1 ) -1 J - l

to

U1....

ID \i1}'lnER

<;2
53
54
'is
'ih
S7
e,~

~\~ t:o, ~.l E

NUTHATCH
PAPfmT
LAD .. Tnr:
• AI cnt,
CHIIK I\~

Hl Iltlj I ''0
~ 1.. I

.. ATA'IA-r.EVIL CANYO\i CASE II-H
250 KV TRA~suISSTU~ LINE COST A~ALY3IS A~U crNDUcTOR OPTIMIZATION

DATE: 15 AU~ 7'1 TIME: 16:29:16

**_ ... *-****** ... ***
• •

!"J 1J l!1 DATA •
• •
**** •• A*.~****"'.

CU"JI)IICTOP SU"lMARY
.** •••••• ********

TEMP.COH.
STRANDI~JG UNIT wUGHT OUT.DIAM. TOTAL AREA MODULUS ALPHHE·6

SlZUKCM) (IIL/STl (LfiS/FT) (INCHES) (SQ.IN.) (fF/E.6 PSI) PER OEG F
-- .. ------ ------- -------- ----.--- - .. ------ ---*------- ----------

l'iIO.O 4')1 7 1. 'O~O 1.1J660 1.?6AO 9.1l0 11.5
IS10.0 ,1l/19 1.91J20 1.5060 1.331)6 10.30 10.8
1<;90.0 1151 7 1.1920 1.5020 1.3350 9.IlO 1 1• ~
l'i'l0.0 51l/19 c?OIlIlO 1.")4,0 1./J!)76 10.30 10.8
171-\0.0 B4/19 2.071l0 1.60?0 1.5120 9.05 1 1.3
':1"1>.0 R/J/I9 2.5120 1.7620 1. A2HO 9.05 1 1• 3
71/,.'.0 721 7 2.3040 1. 7 Y'O 1.7760 9.25 12.0

1

.. ATA'IA-r'1EV!L CANYO'J CAH II-H
250 KV TQA~suISSTU~ LINE COST A~ALYSIS A~U crNDUcTOR OPTIMIZATION

DATE: 15 AU~ 7'1 lIME: 16:2'1:16

* ** ••••• *

-- )

* *

c.n....

NUTHAICH
PA~~<nT

LAD", HJr:
• AI cnr"
CHII" A'i
Hl IJtlj 1:'0
~ I'" r

CLJ"Jr)IICTOR SduMARY
............. ******

TEMP .tOEF.
STRANDlrJG UNIT wt!GHT OUT.DIAM. TOTAL AREA MODULUS ALPHHE·6

srZUKCM) (ALlST) (Lf15/FT) (INCHES) (SQ.IN.) (fF/E.6 PS I) PER OEG F
-- .. ------ ------- -------- ----.--- - .. ------ ---*------- ----------

1<;10.0 4')/ 7 1.1OCO 1.1J660 1.?6AO 9.I,jO 11.5
1510.0 ,1,j/19 1.91J20 1.5060 1.331)6 10.30 10.8
1<;90.0 1,j5/ 7 1.1920 1.5020 1.3350 9.1,j0 1 1• ~
1,)'1(l.0 51,j/19 c?OI,jI,jO 1.")4,0 1./J076 \0.30 10.8
17kO.0 B4/19 2.071,jO l.hO?O 1.5120 9.05 1 1.3
':1"1>.0 R/J/l'l 2.5120 \.7620 1. A2RO 'L 05 1 1• 3
?1/,.,.0 72/ 7 2.3040 1. 7Y10 1.7760 9.25 12.0

1

.. ATA'IA-r'1EV!L CANYO'J CAH II-H
250 KV TQA~suISSTU~ LINE COST A~ALYSIS A~U crNDUcTOR OPTIMIZATION

DATE: 15 AU~ 7'1 lIME: 16:2'1:16

* ** ••••• *

-- )

* *

c.n....

NUTHAICH
PA~~<nT

LAD", HJr:
• AI cnr"
CHII" A'i
Hl IJtlj 1:'0
~ I'" r

CLJ"Jr)IICTOR SduMARY
............. ******

TEMP .tOEF.
STRANDlrJG UNIT wt!GHT OUT.DIAM. TOTAL AREA MODULUS ALPHHE·6

srZUKCM) (ALlST) (Lf15/FT) (INCHES) (SQ.IN.) (fF/E.6 PS I) PER OEG F
-- .. ------ ------- -------- ----.--- - .. ------ ---*------- ----------

1<;10.0 4')/ 7 1.1OCO 1.1J660 1.?6AO 9.I,jO 11.5
1510.0 ,1,j/19 1.91J20 1.5060 1.331)6 10.30 10.8
1<;90.0 1,j5/ 7 1.1920 1.5020 1.3350 9.1,j0 1 1• ~
1,)'1(l.0 51,j/19 c?OI,jI,jO 1.")4,0 1./J076 \0.30 10.8
17kO.0 B4/19 2.071,jO l.hO?O 1.5120 9.05 1 1.3
':1"1>.0 R/J/l'l 2.5120 \.7620 1. A2RO 'L 05 1 1• 3
?1/,.,.0 72/ 7 2.3040 1. 7Y10 1.7760 9.25 12.0



~ATA~h-~EVIL CA~YO~ CASE 11-34
230 Kv TPANS~ISSION LINE COST ANALYSIS AND CONDUCTOR OPTIMIZATION

DATf: IS AUG 79 T!Ml: 16:29:16

*********k*_.*****

INPUT DATA*
*

*
*
*

.***k**** •• ***A***

Wd T MAT FR I Al sellSTS INPUT VALUE REFERENCE YEAR FOR INPUT

PRICt GF To~ER MATERIAL
PQICE OF CUNCRETE
PR JCE: lJF Gf,(nljNlJ ... IRE
I~ISIALLEI\ cnSI OF GROUNDING SYSTEM

0.9')7 ~/LB

0.00 $/CU.YD.
0.000 $/lfl

O. 00 $/TOWER

1979
1917
1977
1977

co

U1
N

rr1,~EP SE IU'"
Tn"f:fJ ASSt ,'1RI Y
FfJlJr.JD/\ I I U~J Sf TuP
F 11 U'.JlJ L\ T I UN L\ SSU~ fl L Y
FnlJ',I)A'TIJN f' XCAVAT ION
PRICl OF MISCELLANEOUS HARDWARE

17'51. 1
0.1155 $/lf\

O. <;
LlIIJ 0 • 00 $ I TON

0.00 $/CU.YD.
zqO.OO $/TOWfR

1979
len9
1979
1979
1979
1977

UNIT LAbOR COSTS

~EH RFNc'E YE .AR LA!:10R COS I
STR!',G GI'/OIP,D wIRE
S If< P,(; LARlH{ MARKl)P

24.00 $/MANHOUR
0.0 $/MILE
LI.2 PER UNIT

1979
1977

UNIT IRANSP04TATIUN (OSTS
-,._~---- _.... - -- _......-- _..

rm,FIi
FnU"J\JAT IIJN CONeRE. IE::
F OlJ'Jl\1I TT ON S I FEL
cnNPUCTOR
GPOI J~m '" I PE
I NSiJLA IOf;
HARll;'iAI.iE

225.0
275.0
225.0
225.0
22':>.0
2?':>.0
225.0

l/TON
l/YD
$Ilor.
Ji/TON
$/TON
$/T ON
$/ION

----_.-_.._--_.~ ._------_._-
OR $/M**3

J ~ j J , J ~ ,J .m .1 ~
•••

~ J J I
••

I'.jj "~

~ATA~A-0EVIL CA~YO~ CASE 11-311
230 Kv TPANS~ISSION LINE COST ANALYSIS A~D CONDUCTOR OPTIMIZATION

DATF: IS AUG 79 TIMl: 16:29:16

INPUT DATA
."

."

."

~ •• *k.***A'***'***

."

."

\1'. TT MAT f RI Al S CnSTS INPUT VALUf REFERENCE YEAR FOR INPUT

-------------~----------

PPIC~ GF TO~ER MATERIAL
PQICE OF CUNCRETE
PRICE: UF GROUNl) ... IRE
I~ISTALLEI) cnST OF GROUNDING SYSTEM

0.q';7 ~/LB

0.00 S/CU.YD.
0.000 $/Lfl

0.00 $/TowER

1979
19n
1977
1977

U1
N

rr1,~EP SE TU'"
Tn" f': R ASS ~ ,'1 RI Y
F f) Will II I I mJ S E 1uP
F [1 U'.JlJ L\ TI UNA S S E:t'''fl L Y
FnIJ',I)AIT"N f'XCAVATION
PRICl OF MISCELLANEOUS HARDWARE

17'51. $
O.1I55 $/lH

O. 'I!
111110 • 00 $11 ON

0.00 $/CU.YD.
290.00 $/TOWfR

1979
1979
1979
1979
Iq7q
1977

UNIT LAbOH COSTS

"<EFF flFNCt: YE IIR LA80fl COS T
STflP,G GI"iLhp,H! wIRE
S Tf< 11,(; LARllfl ~ARKlJf'

211.00 $/MANHOUR
0.0 $/MILE
1l.2 PER UNIT

1979
1977

UNTI IRANSP041ATION (OSTS

rn,',F 1<
FOll"JUAT IUN CONeRE. n.
FOIJ'JliIlTTON STFEL
cnNf)UCTOk
GPOI J~m wIRE
INSULAIOk
HARI'",Af<E

225.0
275.0
2?5.0
225.0
2C'':!.O
2?':!.0
225.0

$/TON
l/YD
$lTor.
$!T()N
$/TDN
$/1 ON
$/TflN

,j I j J l .~ .1 ,.• ~ J J ~ i I

~ATA~A-0EVIL CA~YO~ CASE 11-311
230 Kv TPANS~ISSION LINE COST ANALYSIS A~D CONDUCTOR OPTIMIZATION

DATF: IS AUG 79 TIMl: 16:29:16

INPUT DATA
."

."

."

~ •• *k.***A'***'***

."

."

\1'. TT MAT f RI Al S CnSTS INPUT VALUf REFERENCE YEAR FOR INPUT

-------------~----------

PPIC~ GF TO~ER MATERIAL
PQICE OF CUNCRETE
PRICE: UF GROUNl) ... IRE
I~ISTALLEI) cnST OF GROUNDING SYSTEM

0.q';7 ~/LB

0.00 S/CU.YD.
0.000 $/Lfl

0.00 $/TowER

1979
19n
1977
1977

U1
N

rr1,~EP SE TU'"
Tn" f': R ASS ~ ,'1 RI Y
F f) Will II I I mJ S E 1uP
F [1 U'.JlJ L\ TI UNA S S E:t'''fl L Y
FnIJ',I)AIT"N f'XCAVATION
PRICl OF MISCELLANEOUS HARDWARE

17'51. $
O.1I55 $/lH

O. 'I!
111110 • 00 $11 ON

0.00 $/CU.YD.
290.00 $/TOWfR

1979
1979
1979
1979
Iq7q
1977

UNIT LAbOH COSTS

"<EFF flFNCt: YE IIR LA80fl COS T
STflP,G GI"iLhp,H! wIRE
S Tf< 11,(; LARllfl ~ARKlJf'

211.00 $/MANHOUR
0.0 $/MILE
1l.2 PER UNIT

1979
1977

UNTI IRANSP041ATION (OSTS

rn,',F 1<
FOll"JUAT IUN CONeRE. n.
FOIJ'JliIlTTON STFEL
cnNf)UCTOk
GPOI J~m wIRE
INSULAIOk
HARI'",Af<E

225.0
275.0
2?5.0
225.0
2C'':!.O
2?':!.0
225.0

$/TON
l/YD
$lTor.
$!T()N
$/TDN
$/1 ON
$/TflN

,j I j J l .~ .1 ,.• ~ J J ~ i I



-1 1 "J 1 1 I 1 ,- 1 ~J - }

~~TA~A-~EVIL CANYQ~ CAS~ 11-31
?30 ~~ TDA~S~ISSION Ll\E COST ANALYSIS A~D CO~DUCTOij OPTI~IZATIO~

DITE: IS AUG 79 TI~E: 16:29:16

********* ••• A****t**** ••• *************

AUTD~ITTC C0NnUCTnR SFLFCTInN
ALL qJA~TlrI~S PFP MILE

*
*
*
*

A._*_******* •• ********************A***

*
*
*

CAPITAL COST/DISCUUNT RATF OF 7.00 PERCENT

PRESP.J'T wORTH ($)

--._----------------------------------------------------------------------------------------_._--------_..--
CO~Jl)UC TOR PISTILLEn COST LINE. LOSSES 08.1-1 COST LINE COST
--------- -----------.*-------------*-----------~----------~----*---------- ---------_. -------- ---_ ..----

tx:l "P. I(CM SPA\I(FT) MATf-_RPLS TPA"JSP. PJSTflI L. ENGI'-JlFK. IOC Sl.It3TOTAl. SlJATOTAL SUI:JTOTAL TOTAL
I --- --- -------- . ------- ... -_ .. ---- --_ ... _--- ---- ... ---- --- -------- .. - .. -- ... --------

U'I S7 21 ':>6. uno. 1'\0')1)9. <;100. AOllI9. 19;;>/)0. O. 19lj3 1.9. III 0')11 O. 2626. 33751'5.w
'J7 21S6. Ilj 0 () • 921d. <:;IC,,,. 7'N2P.. 19 1193. O. 196698. Il105110. 2658. 3391:\96.
S7 2156. 1200. 00137. S21.? R21'J9. 190.,92. O. 197700. 140,40. 2672. 340911.
::,R 21 r,7 • I ) 11 (J • Q;>III '). "l?O. A22R~. 1971:10. O. 199603. Ill20li9. 2697. 34lj350.
S 1 21')1- • 1 e., (1 O. 9':> 7,,9. <:;,:63- ROIRR. 19Q.5Ll. O. ?O II S5. 140'>40. ?J18. 34441).
'JR 21b7. le!(1(). Q?? 34. <;,]99. A1j?2 IJ. 1991:\2. O. 201640. 1112049. 2725. 34b414.
5'\ ? 1b 7. 1 L~ 0 (l • 9""K9. 'iNI. 1\?B5. cOIC/O. O. 203134. 142049. 27'53. 348537 •
Cj7 21 51>. 1h 11 1I • I111l11!S. ') (j I 1• 1'.1151 • ?,O"<J 1 • O. ? 0727/1. 1405/jO. 21301. 3'50615.
'J6 171'0. 1.5 (1 (). 1427 (>11. Ll1>7 11. 71:\1, 31 • 1826P,. O. 184B6. 166266 • ?491. 353093.
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SUMMARY

lr':ro:;RAM
ELE7'lENTS
At'lD MODELS

'nle Multi-i\l:ea Peliability Program (MAREL) computes the Loss of Load Proba
bility (LOLP) reliability index for electric generating systems of several
areas interconnected by a transmission network without any restrictions on
the network topology. '!he program permits the study of large power fXXlIs
and reliability councils as well as individual utilities Dnbedded in an ex
tensive interconnection. '!he program is intended to be used in the design
and analysis of generation systems and the interconnection capability re
quirements needed to share reserves allxm;J the interconnected areas. The
program may be used for as many as six or seven interconnected areas modeled
directly. A greater number ~ay be accommodated by developing equivalent
systans. '!he output includes area and total system LOLP indices as well as
data or the probable causes of failures and their locations in the network.
The program structure is flexible so that load and capacity models may be as
detailed as required and at the same time, the complex evaluation of the
individual area reliability levels may be performed with efficiency.

'!he structure of MAREL is shown in block form on Figure 1. Input data may
be provided for each case or partially supplied by saved case files. 1he
program structure is set up to analyze one year at a time under the control
of the user. '!his facilitates the development of system expansions inter
actively or with a series of runs on a batch basis without the risk of tj\e
possibility of using excessive computer time.
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areas interconnected by a transmission network without any restrictions on
the network topology. '!he program permits the study of large power fXXlIs
and reliability councils as well as individual utilities Dnbedded in an ex
tensive interconnection. '!he program is intended to be used in the design
and analysis of generation systems and the interconnection capability re
quirements needed to share reserves allxm;J the interconnected areas. The
program may be used for as many as six or seven interconnected areas modeled
directly. A greater number ~ay be accommodated by developing equivalent
systans. '!he output includes area and total system LOLP indices as well as
data or the probable causes of failures and their locations in the network.
The program structure is flexible so that load and capacity models may be as
detailed as required and at the same time, the complex evaluation of the
individual area reliability levels may be performed with efficiency.

'!he structure of MAREL is shown in block form on Figure 1. Input data may
be provided for each case or partially supplied by saved case files. 1he
program structure is set up to analyze one year at a time under the control
of the user. '!his facilitates the development of system expansions inter
actively or with a series of runs on a batch basis without the risk of tj\e
possibility of using excessive computer time.
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• Loads are modeled by area with distributions of peak
loads for each 'season' of the year. A season may be of
whatever length is appropr iate for the study, weeks,
months, or longer intervals.

•

•

•

•

•

Capacity Models are developed for each area for each
season of the year and are available capacity-probabil
ity density tables.

Maintenance Outages are simulated either by adding the
capacity on outage to the appropriate area and season
load model or by modification of the proper capa
city-probability table. Maintenance may be prescheduled
and input or done automatically within ~ by an
algorithm designed to level available area generation
reserves over the year.

Transmission Interconnections are modeled by the use of
a linear flow network which models the limitations on
individual tie line transfer capabilities considering
their forced outage rates (if desired) without restric
tions on the network configuration or topology.

Program Controls are set by the user to establish the
fineness with which the loads and capcities are rep
resented and to set tolerance levels on the LOLP com
putations to save unnecessary computer effort and cost.

Program Output may include area load and capacity models
as well as maintenance schedules, three sets of both
seasonal and annual area and system LOLP irrlic.es, the
probabilities of various failure modes. That is, the
program automatically calculates area 10LP values as
though the area were isolated and then two separate 1012
values with the actual interconnection. These two 10LP
indices represent the extremes of possible operating
policies concerning the sharing of generation reserves,
(1) sharing only available reserves, and (2) shar ing
load losses up to the transfer limitations imposed by
the network. Failure mode probabilities show the prob
abilities and locations-of failures caused by generation
shortages or transmission limitations as well as com
binations and indicate the probabilities that each
individual tie may be limiting. These data are useful
in developing reliable system designs.

,~

-

• System Size is not restricted except by limits on accep
table computational effort and cost. Past PTI system
studies have included two interconnected reliability
councils represented by nine or ten areas and incor
porating approximately 500 units for a total of 100,000
mw of generation.

PRCGlW1
APPLICATIONS

• Generation reliability level analysis which includes the
effects of the interconnected system for the expansion
planning of individual utilities and power pools.

• Planning of interconnections to achieve
gration and more widespread sharing
reserves.

regional inte
of generation

• Evaluation of the reliability benefits of strengthening
ties vis-a-vis additions to generation reserves.

C - 2

PTI/103 Page 2 of 3

• Loads are modeled by area with distributions of peak
loads for each 'season' of the year. A season may be of
whatever length is appropr iate for the study, weeks,
months, or longer intervals.

•

•

•

•

•

Capacity Models are developed for each area for each
season of the year and are available capacity-probabil
ity density tables.

Maintenance Outages are simulated either by adding the
capacity on outage to the appropriate area and season
load model or by modification of the proper capa
city-probability table. Maintenance may be prescheduled
and input or done automatically within ~ by an
algorithm designed to level available area generation
reserves over the year.

Transmission Interconnections are modeled by the use of
a linear flow network which models the limitations on
individual tie line transfer capabilities considering
their forced outage rates (if desired) without restric
tions on the network configuration or topology.

Program Controls are set by the user to establish the
fineness with which the loads and capcities are rep
resented and to set tolerance levels on the LOLP com
putations to save unnecessary computer effort and cost.

Program Output may include area load and capacity models
as well as maintenance schedules, three sets of both
seasonal and annual area and system LOLP irrlic.es, the
probabilities of various failure modes. That is, the
program automatically calculates area 10LP values as
though the area were isolated and then two separate 1012
values with the actual interconnection. These two 10LP
indices represent the extremes of possible operating
policies concerning the sharing of generation reserves,
(1) sharing only available reserves, and (2) shar ing
load losses up to the transfer limitations imposed by
the network. Failure mode probabilities show the prob
abilities and locations-of failures caused by generation
shortages or transmission limitations as well as com
binations and indicate the probabilities that each
individual tie may be limiting. These data are useful
in developing reliable system designs.

,~

-

• System Size is not restricted except by limits on accep
table computational effort and cost. Past PTI system
studies have included two interconnected reliability
councils represented by nine or ten areas and incor
porating approximately 500 units for a total of 100,000
mw of generation.

PRCGlW1
APPLICATIONS

• Generation reliability level analysis which includes the
effects of the interconnected system for the expansion
planning of individual utilities and power pools.

• Planning of interconnections to achieve
gration and more widespread sharing
reserves.

regional inte
of generation

• Evaluation of the reliability benefits of strengthening
ties vis-a-vis additions to generation reserves.

C - 2

PTI/103 Page 2 of 3

• Loads are modeled by area with distributions of peak
loads for each 'season' of the year. A season may be of
whatever length is appropr iate for the study, weeks,
months, or longer intervals.

•

•

•

•

•

Capacity Models are developed for each area for each
season of the year and are available capacity-probabil
ity density tables.

Maintenance Outages are simulated either by adding the
capacity on outage to the appropriate area and season
load model or by modification of the proper capa
city-probability table. Maintenance may be prescheduled
and input or done automatically within ~ by an
algorithm designed to level available area generation
reserves over the year.

Transmission Interconnections are modeled by the use of
a linear flow network which models the limitations on
individual tie line transfer capabilities considering
their forced outage rates (if desired) without restric
tions on the network configuration or topology.

Program Controls are set by the user to establish the
fineness with which the loads and capcities are rep
resented and to set tolerance levels on the LOLP com
putations to save unnecessary computer effort and cost.

Program Output may include area load and capacity models
as well as maintenance schedules, three sets of both
seasonal and annual area and system LOLP irrlic.es, the
probabilities of various failure modes. That is, the
program automatically calculates area 10LP values as
though the area were isolated and then two separate 1012
values with the actual interconnection. These two 10LP
indices represent the extremes of possible operating
policies concerning the sharing of generation reserves,
(1) sharing only available reserves, and (2) shar ing
load losses up to the transfer limitations imposed by
the network. Failure mode probabilities show the prob
abilities and locations-of failures caused by generation
shortages or transmission limitations as well as com
binations and indicate the probabilities that each
individual tie may be limiting. These data are useful
in developing reliable system designs.

,~

-

• System Size is not restricted except by limits on accep
table computational effort and cost. Past PTI system
studies have included two interconnected reliability
councils represented by nine or ten areas and incor
porating approximately 500 units for a total of 100,000
mw of generation.

PRCGlW1
APPLICATIONS

• Generation reliability level analysis which includes the
effects of the interconnected system for the expansion
planning of individual utilities and power pools.

• Planning of interconnections to achieve
gration and more widespread sharing
reserves.

regional inte
of generation

• Evaluation of the reliability benefits of strengthening
ties vis-a-vis additions to generation reserves.

C - 2



PI'I/I03

•

•

•

Page 3 of 3

Assistance in locating weak portions of a system in
order to locate new bulk power facilities for maximum
reliability improvement.

Analysis of the reliability benefits of new joint
ly-owned plants located remotely or within one system's
territory.

Evaluation of the ability of individual utilities to re
liably survive the postponement of new plant additions
in their own and interconnected systems.

AVAILABILITY
AND SUPPORr

MABEL is available for use at PTI for studies by individual utilities or
groups of systems. It may also be leased for installation on a client's
computer. Th.e lease entitles the user to:

• Complete set of source code for all modules including
all MABEL activities and subroutines.

• Engineering and program reference manuals.

• Installation on a suitable PRIME 400 computer at the
client's site and a training seminar.

-

FOR FURTHER
INFDRI1A'£ION

1/78

Installation on other computers is feasible but will only be done on the
basis of charging for the time and expense required.

Since PTI is a consulting engineering organization and uses MABEL in studies
for clients, the program is continually being enhanced and updated.

While updates are not included in the MAREL lease price, PTI will offer all
significant MABEL improvements to lessees at add-on prices.

PTI can assist MABEL users in the development of system equivalents where
their use is attractive to the user.

Contact: C.K. pang, Senior Engineer
or

A.J. Wood, Principal Engineer
Power Technologies, Inc.
P.O. Box 1058
Schenectady, N.Y. 12301

Tel. (518) 374-1220
Telex 145498 POWER TECH SCH
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MULTI-AREA RELIABILITY PROGRAM (MAREL)

SAMPLE OUTPUT SHEETS

FOR

TWO-AREA RELIABILITY STUDY - YEAR 1989

Note: The following other outpu~ sheets (35 cases) are on file with
Alaska Power Authority under a separate cover:

• Independent System Expansion Plans

(years 1984 through 1996)

• Interconnected System Expansion Plans

(years 1984 through 1996)

• Interconnected System Expansion, Three-Area Realiability Study

with Susitna (years 1992 through 1996)

• Interconnected System Expansion Plans, with Firm Power Transfer

(years 1984 through 1987 and 1992 through 1996)
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POllER TEC1IrrOLOCIES. INC.
r·WLTI- AREA REL 1AD 1LITY PROGRAM:
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---- VERSION : NOVE~mER 15. 1978 ----
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**********************
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****~*****************
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****************************************************************************
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PO~ TECID10LOGIES. INC.
MULTI-AREA RELIADILITY PR()1;RA!'f'

************~**********;~**"*****************************~******************
** **** AlICHORAGE - FAIRllA..'lKS TRANSMISSION HITERTIE ECONOMIC FEASIBILITY **
** **** 2-AllF.!l. RELIAIlILITY STUDY - YEAR 1969 : INTERCONNECTED - 1/15/1979 **
** **
**************;~*************************************************************

YEAR OF STUDY ::; 1939

PROBABILITY TffRESHOLD = 0.10E-07

FAILURE PROB. THRESHOLD = 0.20E-08

1

PROD. RATIO Fon LOAD LEV.= 0.0100
-.....J

ROUNDING MW STEP SIZE .. 1

MAX. no. OF AREAS WITH NECATIVE
MAnG In TO DE EXAllI NED = 2

MAX. OF CAPACITY STEPS = 60

SYSTErI DATA ---

NO. OF AREAS OR BUSES .. 2

NO. OF AREAS WITH GENERATION = 2

no. OF AREAS WITll LOADS

NO. OF LINES \'/ITII OUTAGES

NO. OF FIRM LINES

=

=

2

1

o

-) -- .. ) ) )
-,
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POWER TECITNOLOGIES, INC.
MULTI-AREA HELIADILITY PROGRAM'

MICIIORACE - FAIRDANRS TIlANSMISSION Il'ITERTIE ECONOmCFEASIBILITY
2-AnEA nELllillILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1919

----- DATA FOR LINES WITH OUTAGES -----
--- AVAILABLE CAPACITY PROBABILITY ---

LINE NO. I, LINK NO. 3
TIE FRO!'! AREA 1 MlCIIOR -TO- AREA 2 FAIRBA

LEVEL CAPCFOR> CAPCREV) PROBABILITY'

1
2

(;

130
o

130
0.004000
0.996000

- TIME USED IN CPUS : INCREMENT = 2, ELAPSED II' 2

• ~ J ) } I } ~) ] • J J J J 5 l ,I J

n
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POWER TEC~OLOGIES, INC.
MULTl-APJill ML IAn I L ITY rROGRMt I

GENEnATOR UNIT DATA FOR ANCHORAGE-FAlItBANKS STUDY
'['\:0 AnEA SYSTEH JANUARY 15 1979

SumIARY ON CAPACITY, PEAK LOAD AIID MAINTENANCE : A.IlEA AL'CHOR.

SEASON 1 2 3 4 5 6 7 8 CJi

mSTALLED
CAPAc I IT Of!'n 1747 1141 1747 1141 1147 1147 11'47 11'47 1747

PEAK LOAD (MW> 1200 882 189 152 129 725 826 886 1441

INSTALLED RESERVES
n mr 541 865 958 995 1018 1022 921 861 306

~ PERCENT 45.58 98.07 121.42 132.31 139.64 140.97 111.50 97.18 21.24

CAPACITY ON
l'IAIHTENANCE nfl'{> 0 135 227 256 286 287 J88 122 0

RESERVES AFTER MAINTENANCE :

mf 547 730 131 139 732 735 133 739 306

PERCENT 45.58 82.17 92.65 98.21 100.41 101.38 88.14 83.41 21.24

UNIT RETInEMENTS AND INSTALLATIONS ~

NO. mUT CAP( MH) F. O. R. nET/INST SEASON DATE

1 COAL 2 200 0.051 INST 1 1/1989

)
f,·- __ - ) --J - l ) J l

--.- CC

) 1'~c:) ) ')

POWER TEC~OLOGIES, INC.
MULTI- APJill ML IAn I LIIT rROGIW'l1

GENEIlATOR UNIT DATA FOR ANCHORAGE-FAlItBANKS STUDY
'['\:0 ".REA SYSTEU JANUARY 15 1979

SUMMARY ON CAPAe ITV, PEAK LOAD AIID MAINTENANCE : AIlEA ArfCROR

SEASON 1 2 3 4 :.; 6 7 8 CJi

mSTALLED
CAPAC ITY Of!'n 1747 1141 1747 1741 1747 1147 t1'47 11'47 1747

PEAK LOAD (MW> 1200 882 789 152 129 725 826 886 1441

INSTALLED RESERVES
n mr 547 865 958 995 1018 1022 921 861 306

\.D PERCENT 45.58 98.07 121.42 132.31 139.64 140.97 111.50 97.18 21.24

CAPACITY ON
MAInTENANCE nfW> 0 135 227 256 286 287 J88 122 0

RESERVES AFTER MAINTENANCE :

ml 547 730 131 139 732 135 133 739 306

PERCENT 45.G8 82.77 92.65 98.21 100.41 101.38 88.74 83.41 21.24

UNIT RETInEMErJTS AND INSTALLATIONS c

NO. mUT CAP( MN) F. O. R. RET/INST SEASON DATE

1 COAL 2 200 0.0:;7 INST 1 1/1989

)
f,·- __ - ) --J - l ) J l

--.- CC

) 1'~c:) ) ')

POWER TEC~OLOGIES, INC.
MULTI- APJill ML IAn I LIIT rROGIW'l1

GENEIlATOR UNIT DATA FOR ANCHORAGE-FAlItBANKS STUDY
'['\:0 ".REA SYSTEU JANUARY 15 1979

SUMMARY ON CAPAe ITV, PEAK LOAD AIID MAINTENANCE : AIlEA ArfCROR

SEASON 1 2 3 4 :.; 6 7 8 CJi

mSTALLED
CAPAC ITY Of!'n 1747 1141 1747 1741 1747 1147 t1'47 11'47 1747

PEAK LOAD (MW> 1200 882 789 152 129 725 826 886 1441

INSTALLED RESERVES
n mr 547 865 958 995 1018 1022 921 861 306

\.D PERCENT 45.58 98.07 121.42 132.31 139.64 140.97 111.50 97.18 21.24

CAPACITY ON
MAInTENANCE nfW> 0 135 227 256 286 287 J88 122 0

RESERVES AFTER MAINTENANCE :

ml 547 730 131 139 732 135 133 739 306

PERCENT 45.G8 82.77 92.65 98.21 100.41 101.38 88.74 83.41 21.24

UNIT RETInEMErJTS AND INSTALLATIONS c

NO. mUT CAP( MN) F. O. R. RET/INST SEASON DATE

1 COAL 2 200 0.0:;7 INST 1 1/1989



POWER TEClEWLOC I ES • I:r\C.
:1ULT I - J\R..~A R.E.L I AD I L I '['1' PROGRA!1 J

GEUEP..ATon mOT DATA FOR ANCHORAGE-FAIRBhNKS STUDY
TWO AnEA SYSTE1'l JANUARY 13 1979

SUID1i\RY ON CAPACITY, PEAK LOAD AND lIAINTENANCE ! AREA FAIRBA-

SEft.5ON 1 2 3 4 5 6 7 B «}

INSTALLED
CAPACITY (mn 385 385 385 385 385 385 385 385 385

n PEAK LOAD (ffi{) 274 177 135 119 112 130 136 166 313
I

......
0 INSTALLED IlESERVES

I1W 111 203 250 266 273 255 249 219 72

PERCENT 40.51 117.51 185.19 223.53243.75 196.15 183.09 131.93 23.00

CAPACITY ON
ftAINTENAITCE (HI{) 0 14 55 72 100 65 54 25 0

m:sERVES AFTER MA I NTENAl'lCE :

NU 111 194 195 194 173 190 195 194 72

PERCENT 40.51 109.60 144.44 163.03 154.46 146.15 143.38 116.87 23;00

UNIT RETIREl'IENTS MW INSTALLATIONS :

no. mHT CAPoni) F.O.R. RET/INST SEASON DATE

~
, 11 f ,! ;, ) J ,- ,

.~ ) t ~) .,1 :9

POWER TECHNOLOCIFS. I:KC.
:1ULTI -1\R.~A REL IAD ILI TY PROGRA!1 J

CEUEP..ATOn UNIT DATA FOR ANCHORAGE-FAIRBANKS STUDY
TWO AI1EA SYSTE11 JANUARY 13 1979

SUIDWW ON CAPAC ITY, PEAK LOAD AND lIAINTENANCE ! AREA FAIRBA-

5Eft.50N 1 2 3 4 5 6 7 8 «)

INSTALLED
CAPACITY (mn 385 385 385 385 385 385 385 385 385

n PEAK LOAD (ron 274 177 135 119 112 130 136 166 313

......
0 INSTALLED RESERVES

I1W 111 203 250 266 273 255 249 219 72

PERCENT 40.51 117.51 185.19 223.53243.75 196.15 183.09 131. 93 23.00

CAPACITY ON
fIAINTENAIlCE ( U\{) 0 14 55 72 100 65 54 25 0

nESERVES AFTER MA I NTENAl'lCE :

roof 111 194 195 194 173 190 195 194 72

PERCENT 40.51 109.60 144.44 163.03 154.46 146.15 143.38 116.87 23;00

UNIT RETlRE!'lENTS 1\ND INSTALLATIONS :

no. mOT Ci\P(mn F.O.R. RET/INST SEASON DATE

t t , ,t ) l ,j , t • • - J J ,I ,
--

POWER TECHNOLOCIFS. I:KC.
:1ULTI -1\R.~A REL IAD ILI TY PROGRA!1 J

CEUEP..ATOn UNIT DATA FOR ANCHORAGE-FAIRBANKS STUDY
TWO AI1EA SYSTE11 JANUARY 13 1979

SUIDWW ON CAPAC ITY, PEAK LOAD AND lIAINTENANCE ! AREA FAIRBA-

5Eft.50N 1 2 3 4 5 6 7 8 «)

INSTALLED
CAPACITY (mn 385 385 385 385 385 385 385 385 385

n PEAK LOAD (ron 274 177 135 119 112 130 136 166 313

......
0 INSTALLED RESERVES

I1W 111 203 250 266 273 255 249 219 72

PERCENT 40.51 117.51 185.19 223.53243.75 196.15 183.09 131. 93 23.00

CAPACITY ON
fIAINTENAIlCE ( U\{) 0 14 55 72 100 65 54 25 0

nESERVES AFTER MA I NTENAl'lCE :

roof 111 194 195 194 173 190 195 194 72

PERCENT 40.51 109.60 144.44 163.03 154.46 146.15 143.38 116.87 23;00

UNIT RETlRE!'lENTS 1\ND INSTALLATIONS :

no. mOT Ci\P(mn F.O.R. RET/INST SEASON DATE

t t , ,t ) l ,j , t • • - J J ,I ,
--
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rOlt'ER TECITNOLOGIFS. INC.
HULT I- AIlEA REL I All IL ITY PROGRAM

CENEMTOR mOT DATA FOR ANCHORAGE-FAIRBANKS STUDY
THO !IJlEA SYSTEM JANUARY 15 1979

SU1IMARY ON CAPACITY AND PEAK LOAD BY AREA

AREA ANCHOR FAIRBA
------ ------

n
I

PEAK LOAD SEASON 9 9
I-'
I-'

iNSTALLED CAPACITY <MID
AT AImUAL PEAK 1747 385

ANNUAL PEAK
LOAD ('~m) 1441 313

InSTALLED
IlESEIWES (Ml() 306 72

RESERVES I N PERCENT OF
AIHWAL PEAK LOAD 21.24 23.00

AIlEA HE ICIIiED AVERAGE
UIfIT FOR (PERCENT> 5.46 7.42

AREA ANNUi\L AVEILI\GE
l1A I NTENAnCE,< PERCENT) 9.55 11.11

· ... ) )
,A~ • -1 ,0- -l A.,". ) - .. J , J

"""~

• -) )_.

rOlt'ER TECITNOLOGIES. INC.
HULT I- AREA REL I All IL ITY PROGMM

CENEMTOR mUT DATA FOR ANCHORAGE-FAIRBANKS STUDY
THO !IJlEA SYSTEM JANUARY 15 1971)

SU1IMARY ON CAPAC ITY AND PEAK LOAD BY AREA

AREA ANCHOR FAIRBA
------ ------

n

PEAK LOAD SEASON 9 I)
I-'
I-'

iNSTALLED CAPACITY <MID
AT AIHWAL PEAK 1747 385

ANNUAL PEAK
LOAD (·~m) 1441 313

InSTALLED
IlESEIlVES (Mln 306 72

RESERVES IN PERCENT OF
AHNUAL PEAK LOAD 21.24 23.00

AllEA HE IGHTED AVERAGE
UlfiT FOR (PERCEnT) 5.46 7.42

AREA ANNUAL AVERAGE
l1AINTENAUCE(PERCENT) 9.55 11.11

· ... ) )
,A~ • -1 ,0- -l A.,". ) - .. J , J

"""~

• -) )_.

rOlt'ER TECITNOLOGIES. INC.
HULT I- AREA REL I All IL ITY PROGMM

CENEMTOR mUT DATA FOR ANCHORAGE-FAIRBANKS STUDY
THO !IJlEA SYSTEM JANUARY 15 1971)

SU1IMARY ON CAPAC ITY AND PEAK LOAD BY AREA

AREA ANCHOR FAIRBA
------ ------

n

PEAK LOAD SEASON 9 I)
I-'
I-'

iNSTALLED CAPACITY <MID
AT AIHWAL PEAK 1747 385

ANNUAL PEAK
LOAD (·~m) 1441 313

InSTALLED
IlESEIlVES (Mln 306 72

RESERVES IN PERCENT OF
AHNUAL PEAK LOAD 21.24 23.00

AllEA HE IGHTED AVERAGE
UlfiT FOR (PERCEnT) 5.46 7.42

AREA ANNUAL AVERAGE
l1AINTENAUCE(PERCENT) 9.55 11.11



?Of,'ER TE.CrrnOLOCIES, INC.
TlULTI-J\REi\ RELIABILITY PROGRAM'

CENEnATOR UNIT DATA FOR ANCHORAGE-FAIRBANKS STUDY
THO /illEA SYSTEM JANUARY 15 !l}79

-----S~~RY BY AREAS-----

AREA NO.OF UNITS CAP.OIW)
n

......
N

1 ANCHOR
2 FAIIlDA

36
24

1747
385

SEASONAL IlESERVES IN PERCENT OF PEAK LOADS
AFTER MAIHTIWANCE OF UNITS FOR TIlE TOTAL SYSTEM

SEASon RESF.mr:s ORDER SEASON RESERVES
------ --------- ---- ---- ------

1 41.6<!·(j4 1 9 21. 5:;07
2 07.2521 2 1 44.6404
3 lO(l.2164 3 2 87.2:;21
4 107.1132 4 8 B!L 6382
5 107.6100 5 7 96. 'HJ57
6 Icn. W71 6 3 100.2164
7' 96.4657 7 4 107.1182
8 fliL 6n3~ 8 5 107.6100
9 21. 5::iO? 9 6 lOB. 1871

• ...~ J j t :1 J J ~l j • , I ) I

?Of,'ER TE.CrrnOLOCIES, INC.
TruLTI-J\REi\ RELIABILITY PROGRAM'

CENEnATOR UNIT DATA FOR ANCHORAGE-FAIRBANKS STUDY
1'110 /illEA SYSTEM JANUARY 15 !l}79

-----S~UUlY BY AREAS-----

AREA NO.OF UNITS CAP. (fnV)

n

......
N

1 ANCHOR
2 FAIIlDA

36
24

1747
385

SEASONAL m:SE.rtVES IN PERCENT OF PEAK LOADS
AFTER MAIHTIWANCE OF UNITS FOR TIlE TOTAL SYSTEM

SEASOH RESEmr:S ORDER SEASON RESERVES
------ -------- ---- ------

1 41.6<!04 1 9 21. 5:;07
2 G7.2521 2 1 44.6404
3 100.2164 3 2 87.2:>21
4 107.1132 4 8 B!L6GS2
5 107.6100 5 7 96. 'Hi57
6 leo. lH7l 6 3 tOO.21M
"I 96.4657 7 4 107. 11B2
8 ua.G832 8 5 107.6100
9 21. 5::;07 9 6 108.1871

J ~ J • J I J i • I ..~ I

?Of,'ER TE.CrrnOLOCIES, INC.
TruLTI-J\REi\ RELIABILITY PROGRAM'

CENEnATOR UNIT DATA FOR ANCHORAGE-FAIRBANKS STUDY
1'110 /illEA SYSTEM JANUARY 15 !l}79

-----S~UUlY BY AREAS-----

AREA NO.OF UNITS CAP. (fnV)

n

......
N

1 ANCHOR
2 FAIIlDA

36
24

1747
385

SEASONAL m:SE.rtVES IN PERCENT OF PEAK LOADS
AFTER MAIHTIWANCE OF UNITS FOR TIlE TOTAL SYSTEM

SEASOH RESEmr:S ORDER SEASON RESERVES
------ -------- ---- ------

1 41.6<!04 1 9 21. 5:;07
2 G7.2521 2 1 44.6404
3 100.2164 3 2 87.2:>21
4 107.1132 4 8 B!L6GS2
5 107.6100 5 7 96. 'Hi57
6 leo. lH7l 6 3 tOO.21M
"I 96.4657 7 4 107. 11B2
8 ua.G832 8 5 107.6100
9 21. 5::;07 9 6 108.1871

J ~ J • J I J i • I ..~ I



l 1 ) ·1

POWER TEC:l.l'fOLOG YES. nrc.
1'1ULTI-AnE,\ RELIABILITY PROGRAM'

)(~ 1 ·1 1 , 1 1

CF.NEMTOR UNIT DATA Fon ANCHORAGE-FAIRBANKS STUDY
THO AIlEi\ SYSTEM JANUARY 1:J 1979

MAINTENANCE Sm1MARY BY MW AND PERCENT OF TOTAL AREA CAPACITY· C

SEASON AREA ANCHon AREA FAIRBA
----- ------------ -----------

1 0 0.00 ·0 0.00

2 13t) 7.73 14 3.64

3 227 12.99 55 14.29

4 256 14.65 72 10.70

n 5 286 16.37 100 25.97

f-' 6 287 16.43 65 16.88
w

7 188 10.76 54 14.03

8 122 6.90 25 6.49

9 0 0.00 0 0.00

AREA EFon 5.4uaO 7.4169

SYSTEM EFOR ::: 5.6093

EFOR : WEIGHTED EFFECTIVE FORCED OUTAGE RA'IE_ IN PERCENT.

*** END OF rnoGUJ\M MNTCE ***

TUlE USED W crus

TINE USED IN crus

INCREMENT =

INCItE!'lENT =

2. ELAPSED =

0. ELAPSED :::

4

4

~~:t:* AREA 1 /l.J1CnOn 11ft-51 NO UNITS ON ***
~~* Hi\.INTENAHCE FOIl. SEASpNS·: 1 I} ~**

*** J\.REh 2 FAIlIDi\. lIAS NO UNITS ON ***

1 "-~"l rr--l ) -, 1
~.,.'~~ '} 1 1 1 ) --) 1 )

A_."","""

) ·---1

POWEll TEe~~OLOGIES. INC.
1'1ULTI-AnE,\ IlELIABILITY PROGRAM'

CF.NEMTOIl UNIT DATA Fon ANCHORAGE-FAIRBANKS STUDY
THO AIlEJ\ SYSTEM JANUARY 1:J 1979

MAINTENANCE smIMARY BY MW AND PERCENT OF TOTAL AREA CAPACITY· I

SEASON AREA ANCHOR AREA FAIRBA
----- ------------ -----------

1 0 0.00 ·0 0.00

2 l3G 7.73 14 3.64

3 227 12.99 55 14.29

4 256 14.65 72 10.70

n 5 266 16.37 100 25.97

f-' 6 287 16.43 65 16.0B
w

7 103 10.76 54 14.03

8 122 6.98 25 6.49

9 0 0.00 " 0.00

AREA EFOR 5.4G50 7.4169

SYSTEM EFOR = 5.6093

£FOR: lffiIGIITED EFFECTIVE FORCED OUTAGE RATE_ IN' PERCENT.

*** END OF rROGUAM MNTCE ***

TIl'1E USED W crus

TINE USED IN crus

INCREMENT =

I NCHE!'IENT =

2 t ELAPSED =

0. ELAPSED ::

4

4

~~:f:* AREA 1 Imenon lIAS NO UNITS ON ***
~~* HAINTEHAHCE FOIl. SEASpNS·: 1 9 ~**

*** J\REJ\ 2 FAIMA nAS NO UNITS ON ***

1 "-~"l rr--l ) -, 1
~.,.'~~ '} 1 1 1 ) --) 1 )

A_."","""

) ·---1

POWEll TEe~~OLOGIES. INC.
1'1ULTI-AnE,\ IlELIABILITY PROGRAM'

CF.NEMTOIl UNIT DATA Fon ANCHORAGE-FAIRBANKS STUDY
THO AIlEJ\ SYSTEM JANUARY 1:J 1979

MAINTENANCE smIMARY BY MW AND PERCENT OF TOTAL AREA CAPACITY· I

SEASON AREA ANCHOR AREA FAIRBA
----- ------------ -----------

1 0 0.00 ·0 0.00

2 l3G 7.73 14 3.64

3 227 12.99 55 14.29

4 256 14.65 72 10.70

n 5 266 16.37 100 25.97

f-' 6 287 16.43 65 16.0B
w

7 103 10.76 54 14.03

8 122 6.98 25 6.49

9 0 0.00 " 0.00

AREA EFOR 5.4G50 7.4169

SYSTEM EFOR = 5.6093

£FOR: lffiIGIITED EFFECTIVE FORCED OUTAGE RATE_ IN' PERCENT.

*** END OF rROGUAM MNTCE ***

TIl'1E USED W crus

TINE USED IN crus

INCREMENT =

I NCHE!'IENT =

2 t ELAPSED =

0. ELAPSED ::

4

4

~~:f:* AREA 1 Imenon lIAS NO UNITS ON ***
~~* HAINTEHAHCE FOIl. SEASpNS·: 1 9 ~**

*** J\REJ\ 2 FAIMA nAS NO UNITS ON ***
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/-.,,= 1 1 J -1 '1 -l ~cC"'l I

POl'IER TECnNOLOCIES. INC.
NULTI-AnEh RELIi\llILITY PROGRAM

M:crrOIlACE - FhIIillMlKS TMNSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AIlEA IlELIAllILITY STUDY - YEAR 1989 : INTERCONNECTED - 11'1:i/1979

n
--- LOSS OF LOAD PROBABILITY AT VARIOUS AREAS ---

I--'
m AT AREA

PRODi\llILITY
ISOLATED

PRODh1HLITY
1HTII LLS

PROBADILITY
WITHOUT LI.s

1 ANCnOR 0. 14926BE+00 0.79B471E-01 0. 676829E-01

2 FAIRllA O.190494E+Ol O.909675E-Ol 0. 394379E-01

SYSTEti 0.915377E-01 0.91S377E-01

NOTE : LLS = LOAD LOSS SHARING

***** ALL PROBABILITIES ARE IN DAYS/PERIOD *****

~----.,-- ) } 1 ;""- 1
/-'"'~ -) 11 -- --) 1

POltER TECIINOLOCIES. INC.
1'1ULTI-AIlEh RELIJillILITY PROGRAM

A1:crrOIl.J\CE - FhIIillMlKS TMNSMlSSI0N INTERTIE ECONOMIC FEASIBILITY
2-AREA RELIABILITY STUDY - YEAR 1989 : INTERCONNECTED - I1'Uil'1979

--- LOSS OF LOAD PRODABILITY AT VARIOUS AREAS ---

AT AI\EA
pnODAIlILITY

ISOLATED
PRODJillILITY

WITII LLS
PROBADILITY
WITHOUT US

1 ANenOR 0.14926BE+00 0. 798471E-Ol 0.676829E-01

2 FAIRDA 0.190494E+Ql 0.909675E-Ol 0.394379£-01

SYSTEti 0.915377E-Ol 0.915377E-Ol

NOTE: LLS = LOAD LOSS SHARING

***** ALL PROBABILITIES ARE IN DAYS/PERIOD *****

~----.,-- ) } 1 ;""- 1
/-'"'~ -) 11 -- --) 1

POltER TECIINOLOCIES. INC.
1'1ULTI-AIlEh RELIJillILITY PROGRAM

A1:crrOIl.J\CE - FhIIillMlKS TMNSMlSSI0N INTERTIE ECONOMIC FEASIBILITY
2-AREA RELIABILITY STUDY - YEAR 1989 : INTERCONNECTED - I1'Uil'1979

--- LOSS OF LOAD PRODABILITY AT VARIOUS AREAS ---

AT AI\EA
pnODAIlILITY

ISOLATED
PRODJillILITY

WITII LLS
PROBADILITY
WITHOUT US

1 ANenOR 0.14926BE+00 0. 798471E-Ol 0.676829E-01

2 FAIRDA 0.190494E+Ql 0.909675E-Ol 0.394379£-01

SYSTEti 0.915377E-Ol 0.915377E-Ol

NOTE: LLS = LOAD LOSS SHARING

***** ALL PROBABILITIES ARE IN DAYS/PERIOD *****



POwEn TEca~OLOGIES, INC.
riULTI-MtEA RZLl/illILITY PROGRAM'

ANCHORAGE - FAlIillANKS TRAl'iSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AITEA RELIADILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

PRODADILITY OF mNUIAL CUTS -

n
CUT PRODAnI L I TY CUT MEMBERS( LINKS)

2 O.570032E-03 1 3

I-'

0'\

1 O. 792771E-01 1 2

3 0. 116904E-01 2 3

***** ALL ~RODADILITIES ARE IN DAYS/PERIOD *****

,I i I 1 t J I il I I ,J t I J J t J..

POwER TECa~OLOCIES, INC.
riULTI-AIlEA fiZLIADILITY PROGIlAM'

ANCHOMGE - FAlIillANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AnEA RELIAOILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

PRODJ\DILITY OF l'IINHIAL CUTS -

CUT PRODJ\DILITY CUT MEMBERS ( LINKS)

1 O. 792771E-0 1 1 2

2 O.570032E-03 1 3

3 O.116904E-01 2 3

***** ALL ~RODADILITIES ARE IN DAYS/PERIOD *****

,I i I ) I .~ I I .) .~ J t~

POwER TECa~OLOCIES, INC.
riULTI-AIlEA fiZLIADILITY PROGIlAM'

ANCHOMGE - FAlIillANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AnEA RELIAOILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

PRODJ\DILITY OF l'IINHIAL CUTS -

CUT PRODJ\DILITY CUT MEMBERS ( LINKS)

1 O. 792771E-0 1 1 2

2 O.570032E-03 1 3

3 O.116904E-01 2 3

***** ALL ~RODADILITIES ARE IN DAYS/PERIOD *****

,I i I ) I .~ I I .) .~ J t~
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POWER TECTINOLOGIES, INC.
I':1JLTI-AnEh RELI/illILITY PROGRAM I

AIICIIOMCE - FAIRDANKS TRANSMISSION lNTERTIE ECONOMIC FEASIBILITY
2-,\1'..£A IlELJAIHLITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

-- MmIHAL CUTS AND DEFICIENT NODES(AREAS) ---

n

f-'
--...J

CUT PROBADILITY

0.792171E-Ol

2 0.510032£-03

3 0.116904£-01

NODES(AREAS) IN DEFiCIENT REGION

1 ANClIOR 2 FAIRBA

1 ANcrrOR

2 FAIIIDA

***** ALL PROBADILITIES ARE IN DAYS/PERIOD *****

1 }" ·····1 }

POWER TECTINOLOGIES, INC.
l'ruLTI-AnEh RELIABILITY PROGRAM'

AI1CIIOMCE - FAJRDANKS TRANSMISSION lNTERTIE ECONOMIC FEASIBILITY
2-.U'oEA IlELllilllLITY STUDY - YEAR 1989 : IlITEIlCONNECTED - 1/11V1979

-- MmH1J\L CUTS AND DEFICIENT NODES(AREAS) ---

CUT PROBADILITY NODES(AREAS) IN DEFiCIENT REGION

2 O.570032E-03

3 O.116904E-Ol

1 O.792771E-Ol 1 AImnOR 2 FAIRBA

1 ANClIon

2 FAIIIDA

***** ALL PROBADILITIES ARE IN DAYS/PERIOD *****

1 }" ·····1 }

POWER TECTINOLOGIES, INC.
l'ruLTI-AnEh RELIABILITY PROGRAM'

AI1CIIOMCE - FAJRDANKS TRANSMISSION lNTERTIE ECONOMIC FEASIBILITY
2-.U'oEA IlELllilllLITY STUDY - YEAR 1989 : IlITEIlCONNECTED - 1/11V1979

-- MmH1J\L CUTS AND DEFICIENT NODES(AREAS) ---

CUT PROBADILITY NODES(AREAS) IN DEFiCIENT REGION

2 O.570032E-03

3 O.116904E-Ol

1 O.792771E-Ol 1 AImnOR 2 FAIRBA

1 ANClIon

2 FAIIIDA

***** ALL PROBADILITIES ARE IN DAYS/PERIOD *****



POllER TEClrnOLOG I ES • INC.
:·mLTl-hRE.A P..ELll\BlLITY PItOGMM'

A!lCnOIl.t\GE - FAlnBANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AREA IlELIJUHLITY STUDY - YEAR 1989 ; INTEHCONl'f.ECTED- 1;'15/1979

PltOI3ADILITY TIIhT EACH LINE IS LIMITING ---

n LINE LINK
DESCRIPTION TOTAL

ARE A TO ARE A PRODAllILITY
FORWARD
DIRECTION

REVERSE
DIRECTION

I-'
0::>

i 3 1 ANCHOR TO 2 FAIRDA 0. 122604E-01 0. 116904E-01 0.570032E-03

***** ALL PRonABILITIES ARE IN DAYS/PERIOD *****

! .1 ,J ,I ,~ I I ;t • ! I ! " •:Ii >~,

rOllER TEClrnOLOGIES. mc.
:'mLTl-hI\EA P..EL lAB ILITY PIt{){;Rl\.M'

ANCnOMGE - FAIIlBi\NKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AREA nELIJUlILITY STUDY - YEAR 1989 : INTEHCONNECTED- 1/15/1979

PROI3ADILITY TIIhT EACH LINE IS LIMITING ---

n LINE LINK
DESCRIPTION TOTAL

ARE A TO ARE A PRODIlliILITY
FORWARD
DIRECTION

REVERSE
DIRECTION

1 3 1 ANCHOR TO 2 FAIRDA 0. 122604E-01 0. 116904E-01 8.570032E-03

***** ALL PRODABILITIES ARE IN DAYS/PERIOD *****

rOllER TEClrnOLOGIES. mc.
:'mLTl-hI\EA P..EL lAB ILITY PIt{){;Rl\.M'

ANCnOMGE - FAIIlBi\NKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AREA nELIJUlILITY STUDY - YEAR 1989 : INTEHCONNECTED- 1/15/1979

PROI3ADILITY TIIhT EACH LINE IS LIMITING ---

n LINE LINK
DESCRIPTION TOTAL

ARE A TO ARE A PRODIlliILITY
FORWARD
DIRECTION

REVERSE
DIRECTION

1 3 1 ANCHOR TO 2 FAIRDA 0. 122604E-01 0. 116904E-01 8.570032E-03

***** ALL PRODABILITIES ARE IN DAYS/PERIOD *****
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POWER TEClrnOLOGIES. INC.
MULTI-AREA RELIABILITY PROGR!ll'[1

ANCllORAGE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-/IUEA RELIABILITY STUDY - .YEAR 1989 : INTERCONNECTED - 1/15/1979

ISOLATED S IWAT ION - SUMMARY :

AREA LOLP IN DAYS/PEniOD BY SEASONS~

n AIlEA AnEA
sEAsON Mfcnon. FA IlillA
----- ------ ------

I-'
1.0

1 0.0021 0.3096

2 0.0000 0.0071

3 0.0000 0.0000.
4 a.oooo 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'Z 0.0000 0.0000

8 0.0000 0.0000

9 0.1472 1.5882

YEAR O. 1493 1.9049

~~"-'-'I 1
-~---~~

1 J
-=,- ] -I 1

POWER TEClrnOLOGIES. INC.
MULTI-AREA RELIABILITY PROGR!ll'[1

ANCllORAGE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-/IUEA RELIABILITY S11JDY - .YEAR 1989 : INTERCONNECTED - 1/15/1979

ISOLATED SITUATION - SUMMARY:

AREA LOLP IN DAYS/PEnI OD BY SEASONS.'

n AIlEA AIlEA
sEAsON Mfcnon. FAIIillA------ ------ ------........

1.0
1 0.0021 0.3096

2 0.0000 0.0071

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'Z 0.0000 0.0000

8 0.0000 0.0000

I) 0.1472 1.58B2

YEAR 0. 1493 1.9041)

~~"-'-'I 1
-~---~~

1 J
-=,- ] -I 1

POWER TEClrnOLOGIES. INC.
MULTI-AREA RELIABILITY PROGR!ll'[1

ANCllORAGE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-/IUEA RELIABILITY S11JDY - .YEAR 1989 : INTERCONNECTED - 1/15/1979

ISOLATED SITUATION - SUMMARY:

AREA LOLP IN DAYS/PEnI OD BY SEASONS.'

n AIlEA AIlEA
sEAsON Mfcnon. FAIIillA------ ------ ------........

1.0
1 0.0021 0.3096

2 0.0000 0.0071

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'Z 0.0000 0.0000

8 0.0000 0.0000

I) 0.1472 1.58B2

YEAR 0. 1493 1.9041)



.POWER TECTIKOLOGIES, HTC.
HULTI-AREA RELIJ\DILITY PROGRAM

AlfCrrOMGE - FAIIillJ\NKS TRANSMISSIOl'f INTERTIE ECONOMIC FEASIBILITY
2-AREA IlELIABILITY STUDY - YEAR 1989 : INTERCONNECTED - 11'15.... 1979

ISOLATED SITUATION - SmmARY :

EXPECTED rn{-DAYS LOSS BY SEASONS.

ATtEA AREA
SEASON ANCHOR FAInDA
------ ...------ ------

n
I 0.09 7.45

N 2 0.00 0.14
0

3 0.00 0.00

4f 0.00 0.00

5 0.00 0.00

6 0.00 0.00

'1 0.00 0.00

B 0.00 0.00

9 0.B7 44.23

YEAIl 8.9546 51.8097

f I J .1 J J I J ~ I j , 1 .J I-,-«i

POWER TECImOLOC IES , I ftC •
HULTI-AREA RELIADILITY PROGRAM

AlfCrrOMGE - FAIIUJANKS TRANSMISSI01f INTERTIE ECONOMIC FEASIBILITY
2-AREA IlELIABILITY STUDY - YEAR 198<} : INTERCONNECTED - lI'15 .... 1979

ISOLATED SITUATION - SmmARY :

EXPECTED rn{- DAYS LOSS BY SEASONS.

AItEA AIlEA
SEASON ANCHOR FAInDA
------ ...------ ------

n
1 0.09 7.45

N 2 0.00 0.14a

3 0.00 0.00

4f 0.00 0.00

5 0.00 0.00

6 0.00 0.00

7 0.00 0.00

B 0.00 0.00

9 0.87 44.23

YEAIl 8.9548 51.0097

J .1 I ; J cl J j .~

POWER TECImOLOC IES , I ftC •
HULTI-AREA RELIADILITY PROGRAM

AlfCrrOMGE - FAIIUJANKS TRANSMISSI01f INTERTIE ECONOMIC FEASIBILITY
2-AREA IlELIABILITY STUDY - YEAR 198<} : INTERCONNECTED - lI'15 .... 1979

ISOLATED SITUATION - SmmARY :

EXPECTED rn{- DAYS LOSS BY SEASONS.

AItEA AIlEA
SEASON ANCHOR FAInDA
------ ...------ ------

n
1 0.09 7.45

N 2 0.00 0.14a

3 0.00 0.00

4f 0.00 0.00

5 0.00 0.00

6 0.00 0.00

7 0.00 0.00

B 0.00 0.00

9 0.87 44.23

YEAIl 8.9548 51.0097

J .1 I ; J cl J j .~
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PO~'ER TECHNOLOGIES, IUC.
I:'JLTI-AnEA IlELIABILITY PROGRAM'

AflCIIOMCE - FAIRBANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-J\II.EA ILELIAIlILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

ISOLATED SITIJATION - SUlliII\RY:

EXPECTED Mll DEF leI EliCY DY SEASON.

n AREA AREA
SEASON ANcnOR FAlIlllA

N ------ ------ ------
I--'

1 42.33 24.04

2 13.U7 19.22

3 0.00 0.00

4 0.00 0.00

5 0.00 0.00

6 0.00 9.00

7 0.00 0.00

8 0.00 0.00

9 60.24 27.85

INDICES FOR TilE YEAR :

l'1W-DAYS 6.95 51.81

LOLP-DAYS 0.15 1.90

E( IDf, 59.99 27.20

1 1

PO~'ER TECHNOLOGIES, INC.
r::-JLTI-AnEA IlELIABILITY PROGRAM'

AflCIIQMGE - FAIRBANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AIlEA IlELIAIlILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

I

ISOLATED SITIJATION - SUlliII\RY:

EXPECTED ml DEFICIENCY DY SEASON.

\) AREA AREA
SEASON ANCIIon FAIIillA

N
-_._--- ------ ------

I--'

1 42.38 24.04

2 13.57 19.22

3 0.00 0.00

4 0.00 0.00

5 0.00 0.00

() 0.00 'l.C0

7 0.00 0.00

8 0.00 0.00

9 60.24 27.85

INDICES FOR TIlE YEAR :

!1W-DAYS 6.95 51.81

LOLP-DAYS 0.15 1.90

E( IDfJ 59.99 27.20

1 1

PO~'ER TECHNOLOGIES, INC.
r::-JLTI-AnEA IlELIABILITY PROGRAM'

AflCIIQMGE - FAIRBANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AIlEA IlELIAIlILITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979

I

ISOLATED SITIJATION - SUlliII\RY:

EXPECTED ml DEFICIENCY DY SEASON.

\) AREA AREA
SEASON ANCIIon FAIIillA

N
-_._--- ------ ------

I--'

1 42.38 24.04

2 13.57 19.22

3 0.00 0.00

4 0.00 0.00

5 0.00 0.00

() 0.00 'l.C0

7 0.00 0.00

8 0.00 0.00

9 60.24 27.85

INDICES FOR TIlE YEAR :

!1W-DAYS 6.95 51.81

LOLP-DAYS 0.15 1.90

E( IDfJ 59.99 27.20



POWER TECnnOLOGIES. INC.
MULTI-AI1EA nELIADILITY PROGMI11

!I11CnOMGF.. - FAInDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-AnEA IlELIAllILITY S11J""DY - YEAIl. 1989 : INTERCONNECTED - 1/15/1979

INTERconNECTED lYITII LOAD LOSS SIIARING

AREA LOLP IN DAYS/PERIOD BY SEASONS.

AREA AREA
SEASON ANClIon FA I IlliA

n -_._.- ------ ------

N 1 0.0004 0.0020
N

2 0.0000 0.0000

3 0.0000 0.0000

4 O.C000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

7 0.0000 0.0000

8 0.0000 0.0000

<9 0.0794 0.0890

YEAR 0.0798 0.0910

I ~ I , I I J J I I I ~ 8 I ! JI i J

POWER TECHNOLOGIES, INC.
l1ULTI -AI1EA nEL I All ILITY PROGRAl't1

!I11CnOMGF.. - FAIIIDARKS TRANSMISSION Il'ITERTIE ECONOMIC FEASIBILITY
2-AnEA IlELIAllILITY STlt"""DY - YEAR 1989 : INTERCONNECTED - 1/15/1979

INTERconNECTED lHTIl LOAD LOSS SIIARING

AnEA LOLP IN DAYS/PERIOD BY SEASONS.

AREA AREA
SEASON ANClIon FA IIlliA

n -_._.- ------ -------

N 1 0.0004 0.0020
N

2 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

7 0.0000 0.0000

B 0.0000 0.0000

<9 0.0794 0.0890

YEAR 0.0798 0.0910

~ I .;. ~ I J J I I .~ ) ,B I I JI J

POWER TECHNOLOGIES, INC.
l1ULTI -AI1EA nEL I All ILITY PROGRAl't1

!I11CnOMGF.. - FAIIIDARKS TRANSMISSION Il'ITERTIE ECONOMIC FEASIBILITY
2-AnEA IlELIAllILITY STlt"""DY - YEAR 1989 : INTERCONNECTED - 1/15/1979

INTERconNECTED lHTIl LOAD LOSS SIIARING

AnEA LOLP IN DAYS/PERIOD BY SEASONS.

AREA AREA
SEASON ANClIon FA IIlliA

n -_._.- ------ -------

N 1 0.0004 0.0020
N

2 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

7 0.0000 0.0000

B 0.0000 0.0000

<9 0.0794 0.0890

YEAR 0.0798 0.0910

~ I .;. ~ I J J I I .~ ) ,B I I JI J
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POWER TECHNOLOGIES, INC.
ffilLTI-AIlE.A RELIABILITY PROGRAM'

ANCIIOfu\CE - FAIRnANKS 'I'RANSMISSION INTERTIE EC01'iOMIC FEASIBILITY
2-t\REA nELIAIHLITY STUDY - YEAn. 1989 : INTERCONNECTED - 1/15/1979•

INTERCONNECTED WIm NO LOAD LOSS SHARING :

AREA LOLP IN DAYS/PERIOD BY SEASONS.

n AREA MEA
SEASON "NCIIOR FAIMA_._._- ------ ------

N
W

1 0.0003 0.0017

2 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'1 0.0000 0.0000

8 O.OOOG 0.00001

9 0.0673 0.0378

YEAR 0.0677 0.e394

1 1 -1

POWER TECHNOLOGIES, INC.
ffilLTI-AIlE.A RELIABILITY PROGRAM'

1 1 1

ANCIIOfu\CE - FAIRllANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-i\REA nELIABlLITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979•

INTERCOHNECTED WITII NO LOAD LOSS SHARING

AREA LOLP IN DAYS/PERIOD BY SEASONS.

n AllEA MEA
SEASON "NClIOR FA I lillA_._._- ------ ------

N
W

1 0.0003 0.0017

2 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'1 0.0000 0.0000

8 O.OOOG 0.0000

I) 0.0673 0.0378

YEAR 0.0677 0.0394

1 1 -1

POWER TECHNOLOGIES, INC.
ffilLTI-AIlE.A RELIABILITY PROGRAM'

1 1 1

ANCIIOfu\CE - FAIRllANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILITY
2-i\REA nELIABlLITY STUDY - YEAR 1989 : INTERCONNECTED - 1/15/1979•

INTERCOHNECTED WITII NO LOAD LOSS SHARING

AREA LOLP IN DAYS/PERIOD BY SEASONS.

n AllEA MEA
SEASON "NClIOR FA I lillA_._._- ------ ------

N
W

1 0.0003 0.0017

2 0.0000 0.0000

3 0.0000 0.0000

4 0.0000 0.0000

5 0.0000 0.0000

6 0.0000 0.0000

'1 0.0000 0.0000

8 O.OOOG 0.0000

I) 0.0673 0.0378

YEAR 0.0677 0.0394



POWER 'fECmIOLOCIES. INC.
MULTI-AHEA RELIABILITY PROGRAM:

Al,CllORACE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILI1Y
2-AREA IlELIABILITY STUDY·- YEAR 1989 : IrITERCONNECTED - 1/llS/1979

--- SYSTEM RESULT SUMMARY IN PER UNIT --

PROIlABILITY OF SUCCESS EVENTS

PROJJABILITY OF FAILUIlE EVENTS

go 0.999648E+60

1:1 0. 352068E-03

PRODABILITY OF NEGLECTED UNSPECIFIED EVENTS I: 0.270125E-08

n SUM OF TIlE ABOVE 3 PROBABILITIES g' 0.100000E+01

N
~ PROBABILITY OF UNCLASSIFIED FAILURE EVENTS = 0.620649E-09

****************************************************** NOTE: TIIE SUU OF TIlE FIRST 3 ~lUST BE 1.0000 ****** WITHIN REASONABLE TOLERANCE. ***
***:~***********************************************

DEFINITION OF EVENTS :

SUCCESS : ALL LOADS SATISFIED.

FAILUIlE : ONE OR 1'1OIlE AREA LOADS NOT SATISFIED.

UNSPECIFIED : NOT IDENTIFIED AS EITHER SUCCESS OR FAILURE.

UNCLASSED FAILURE : CAUSE OF FAILURE NOT ESTABLISHED.
CAUSE OF FAILURE IS INDICATED BY MINIl'ML CUTS.

TOTAL ELAPSED THIE Iff CPUS = 20

***** END OF PROGRAM l'UffiEL *****

J I I , il , I II I I i a ! I I j I .J iciCl

POWER TECll;IOLOCIEB. INC.
MULTI-AHEA nELIABILITY PROGRAM:

Al,CllORACE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILI1Y
2-AREA IlELIABILITY STUDY -- YEAR 1989 : IrITERCONNECTED - 1/15/1979

--- SYSTEM RESULT SUMMARY IN PER UNIT --

PROIlABILITY OF SUCCESS EVENTS

PROJJABILITY OF FAILUIlE EVENTS

!!O" 0.999648E+60

I:l 0. 352068E-03

PRODABILITY OF NEGLECTED UNSPECIFIED EVENTS I: 0.270125E-08

n SUM OF TIlE ABOVE 3 PROBABILITIES g- 0.100000E+01

PROBABILITY OF UNCLASSIFIED FAILURE EVENTS = 0.620649E-09

****************************************************** NOTE: TIIE sun OF THE FIRST 3 ~ruST BE 1.0000 ****** WITHIN REASONABLE TOLERANCE. ***
***************************************************

DEFINITION OF EVENTS :

SUCCESS ALL LOADS SATISFIED.

FAILUIlE ONE OR tIOnE AREA LOADS NOT SATISFIED.

UNSPECIFIED : NOT IDENTIFIED AS EITHER SUCCESS OR FAILURE.

UNCLASSED FAILURE : CAUSE OF FAILURE NOT ESTABLISHED.
CAUSE OF FAILURE IS INDICATED BY MINI~ML CUTS.

TOTAL ELAPSED THlE IN CPUS = 20

***** END OF PROGRAM ~~L **:t:**

.1 J I .J I I ~ i .1 I ~ I i:,~

POWER TECll;IOLOCIEB. INC.
MULTI-AHEA nELIABILITY PROGRAM:

Al,CllORACE - FAIRDANKS TRANSMISSION INTERTIE ECONOMIC FEASIBILI1Y
2-AREA IlELIABILITY STUDY -- YEAR 1989 : IrITERCONNECTED - 1/15/1979

--- SYSTEM RESULT SUMMARY IN PER UNIT --

PROIlABILITY OF SUCCESS EVENTS

PROJJABILITY OF FAILUIlE EVENTS

!!O" 0.999648E+60

I:l 0. 352068E-03

PRODABILITY OF NEGLECTED UNSPECIFIED EVENTS I: 0.270125E-08

n SUM OF TIlE ABOVE 3 PROBABILITIES g- 0.100000E+01

PROBABILITY OF UNCLASSIFIED FAILURE EVENTS = 0.620649E-09

****************************************************** NOTE: TIIE sun OF THE FIRST 3 ~ruST BE 1.0000 ****** WITHIN REASONABLE TOLERANCE. ***
***************************************************

DEFINITION OF EVENTS :

SUCCESS ALL LOADS SATISFIED.

FAILUIlE ONE OR tIOnE AREA LOADS NOT SATISFIED.

UNSPECIFIED : NOT IDENTIFIED AS EITHER SUCCESS OR FAILURE.

UNCLASSED FAILURE : CAUSE OF FAILURE NOT ESTABLISHED.
CAUSE OF FAILURE IS INDICATED BY MINI~ML CUTS.

TOTAL ELAPSED THlE IN CPUS = 20

***** END OF PROGRAM ~~L **:t:**

.1 J I .J I I ~ i .1 I ~ I i:,~
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Al'fCHORACE - FAIRBAl'l'KS TRANSMISSION INTERTIE ECONOMIC FEASIDILITY rACE 0001

.5224 .5169 .5064

.~1351.0000 .8301

390.

.35:19

.92::15

.9177

.9299

.94L4

.9379

.G045

.9222

.nU02

.9014

.05G5

.9323

.1.1175

.0045
'.0340

.na24

.5353

.8::126

.8423
'.9375
.8918
.0934
.oc)76
.91401
.9033
.9071
.9~15

.9162

362.

.... '.')?
.u,J .... .,;..,,"'"oI

.9a23

.91J5

.7719

.9361

.03C6

.0654

.9421

.5401

.04.29

.on?

.94·23

.9221

.0333

.9024

.9293

.90::10

.9071
• %0 1
.92B1
.9Z02
.92J5
· C):!04
.9'1,77
.9219
• %4,0
.94·4,1
.0"(15

338.

.9G-112

.9a 1111

.964.·9

.9341
• 9<,,"UJ
.9:1'19
.9367

.9427

.%13

.9441

.8715
• 92'l3
.9375
.9202
.775.7
.9393
.3~36

.9135

.9537

.51.1£5

.6327

.8731

.9519

.9:107

.nn16

.9024

.9343

.9372

313.

.9G1r~

.9474

.3335

.9327

.9575

.6122

.6154
• ll'J62
.%19
.91·37
• nfll19
.9073
.9444
.9424
.9344
.9703
.9401
.%09
.9:)',9
.9"1,30

.91'27

.%77

.9f)()G
• ef~a3
.9611
.%31
.924<)
.70a5

291.

.634·6

.5769

.94G2

.9615

.9654

.BUn?

.9073

.91%

.9476

.9563

.9703

.94·61

.9509

.9379

.94·94

.9603

.9<:·90

.97'1·3

.9G6G

.9106

.9722

.95na

.1)296

.90B?

.%11
•33fi6
.9327
.9575

.9673

.9-t%1

.6571

.5"137

.9500

.9615

.9697

.9017

.9171

.9646

.9329

.%03
• 9r,25
.%a1
.%71
· %65
• C) '!.t}4·

2

14 1933

O.5E-05

2

.9701

.%71

.96B9

.9620

.9739

.95G4

.0871 . 08~J

. %fo9 .9G27

.94-11 .9274
• ')122 . ')722
.9C,)() .9637
.9'-:J7 .9:>00
.9t16C .9'163
.9662 .9(;4,<)
.C~90 .C421
.en 19 .9359
.9614 .9614

0.0
249. 270.

I)

o
33445 5 6 6 7 7 0 n 9 9 9 9 9 9
000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e

0.0
1030. 1196. 1313. 1441. 1531. 1724. 1881.
2;;91.
.7:::leO
.5160
.9G38
.9663
.9827
.9359
.9171
.9747
.%29
.1)(>17
.9225

O.2E-07

50
o

A.NCIIOUAGE - FAInDANKS TRANSMISSION INTEUTIE EconOMIC FEASIBILITY
2-AREA nELIADILI1Y STUDY - YEAR 1996 : INTERCONNECTED - 1/15/1979

2 1 0 0 0 000 0 0
000 0 1 000 0 0
000 0 0 0
1 1 1 4

1996
O.lE-07

0.01 0.10
2 1
2 1

ANcnOnFAInBA
1 2 2'
o 0 0.00400~

2 130 130 0.996000
LOAD DATA m PER UNIT INTERVAL DURATION CURVE
TWO AREA sysmu JMlUARY 15 1979

1 1 1
2 10 26
1 0.01 1.,00

11111 122
o 0 000 0 0 0

1 AilCIIOU 20
739. 077. 971.

2041. 2215. 2402.
.C333 .6667 .7404
.4904 .~032 .4960

1.0000 .9769 .9731
1.0000 .93~3 .9663
1.0000 .9913 .97C4
1.0000 .9829 .9187
1.0000 .9512 .9317
l~ODOO .9343 .9793
1.0000 .96CS .9G34
1.0000 .9701 .9727
1.coao .98C3 .0G83
1.0000 .99~0 .9n20
1.0000 .99~9 .9077
1.0000 .9933 .0014
I.GOaO .9310 .96U1
1.0000 .9804 .9739
1.COOO .ga73 .97~5

1.conOl.COOO .903~

1.0ca~ .9930 .9814
1.0000 .9777 .9609
1.0000 .994~ .9944
1.0030 .9943 .9C96
1.0000 .9339 .94C4
1.0000 .9962 .96GB
1.00001.00CO .~OD7

1.0300 .9754 .C032
1.0000 .9340 .9679
1.0000 .9730 .9730

2 FAIMA 20
196. 212. 231.

n

N
(Jl

1 1
Al'fCHORACE - FAIRBAl'l'KS TRANSMISSION INTERTIE ECONOMIC FEASIDILITY rACE 0001

.5224 .5169 .5064

.~1351.0000 .8301

390.

.35:19

.92::15

.9177

.9299

.94L4

.9379

.G045

.9222

.nU02

.9014

.05G5

.9323

.1.1175

.0045
'.0340

.na24

.5353

.8526

.B423
'.9375
.8918
.0934
.oc)76
.91401
.9033
.9071
.9~15

.9162

362.

.9a23

.91J5

.7719

.9361

.03C6

.0654

.9421

.5401

.04.29

.on?

.94·23

.9221

.0333

.9024

.9293

.90::10

.9071
• %0 1
.92B1
.9Z02
.92J5
• C):!04
.9'1,77
.9219
• %4,0
.94·4,1
.0"(15

338.

.964.·9

.9341
• 9<,,"UJ
.9:1'19
.9367

.9427

.%13

.9441

.8715
• 92'l3
.9375
.9202
.775.7
.9393
.3~36

.9135

.9537

.51.1£5

.6327

.8731

.9519

.9:107

.nn16

.9024

.9343

.9372

313.

.9474

.3335

.9327

.9575

.6122

.6154
• ll'J62
.%19
.91·37
• nfll19
.9073
.9444
.9424
.9344
.9703
.9401
.%09
.9:)',9
.9'1,30

.91'27

.%77

.9f)()G
• ef~a3
.9611
.%31
.924<)
.70a5

291.

.634·6

.5769

.94G2

.9615

.9654

.BUn?

.9073

.91%

.9476

.9563

.9703

.94·61

.9509

.9379

.94·94

.9603

.9<:·90

.97'1·3

.9G6G

.9106

.9722

.95na

.1)296

.90B?

.%11
•33fi6
.9327
.9575

.9673

.9-t%1

.6571

.5"137

.9500

.9615

.9697

.9017

.9171

.9646

.9329

.%03
• 9r,25
.%a1
.%71
· %65
• C) '!.t}4·

2

14 1933

O.5E-05

2

.9701

.%71

.96B9

.9620

.9739

.95G4

.0871 . 08~J

. %fo9 .9G27

.94-11 .9274
• ')122 . ')722
.9C,)() .9637
.9'-:J7 .9:>00
.9t16C .9'163
.9662 .9(;4,<)
.C~90 .C421
.en 19 .9359
.9614 .9614

0.0
249. 270.

I)

o
33445 5 6 6 7 7 0 n 9 9 9 9 9 9
000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e

0.0
1030. 1196. 1313. 1441. 1531. 1724. 1881.
2;;91.
.7:::leO
.5160
.9G38
.9663
.9827
.9359
.9171
.9747
.%29
.1)(>17
.9225

O.2E-07

50
o

A.NCIIOUAGE - FAInDANKS TRANSMISSION INTEUTIE EconOMIC FEASIBILITY
2-AREA nELIADILI1Y STUDY - YEAR 1996 : INTERCONNECTED - 1/15/1979

2 1 0 0 0 000 0 0
000 0 1 000 0 0
000 0 0 0
1 1 1 4

1996
O.lE-07

0.01 0.10
2 1
2 1

ANcnOnFAInBA
1 2 2'
o 0 0.00400~

2 130 130 0.996000
LOAD DATA m PER UNIT INTERVAL DURATION CURVE
TWO AREA sysmu JMlUARY 15 1979

1 1 1
2 10 26
1 0.01 1.,00

11111 122
o 0 000 0 0 0

1 AilCIIOU 20
739. 077. 971.

2041. 2215. 2402.
.C333 .6667 .7404
.4904 .~032 .4960

1.0000 .9769 .9731
1.0000 .93~3 .9663
1.0000 .9913 .97C4
1.0000 .9829 .9187
1.0000 .9512 .9317
l~ODOO .9343 .9793
1.0000 .96CS .9G34
1.0000 .9701 .9727
1.coao .98C3 .0G83
1.0000 .99~0 .9n20
1.0000 .99~9 .9077
1.0000 .9933 .0014
I.GOaO .9310 .96U1
1.0000 .9804 .9739
1.COOO .ga73 .97~5

1.conOl.COOO .903~

1.0ca~ .9930 .9814
1.0000 .9777 .9609
1.0000 .994~ .9944
1.0030 .9943 .9C96
1.0000 .9339 .94C4
1.0000 .9962 .96GB
1.00001.00CO .~OD7

1.0300 .9754 .C032
1.0000 .9340 .9679
1.0000 .9730 .9730

2 FAIMA 20
196. 212. 231.

N
(Jl

1 1
Al'fCHORACE - FAIRBAl'l'KS TRANSMISSION INTERTIE ECONOMIC FEASIDILITY rACE 0001

.5224 .5169 .5064

.~1351.0000 .8301

390.

.35:19

.92::15

.9177

.9299

.94L4

.9379

.G045

.9222

.nU02

.9014

.05G5

.9323

.1.1175

.0045
'.0340

.na24

.5353

.8526

.B423
'.9375
.8918
.0934
.oc)76
.91401
.9033
.9071
.9~15

.9162

362.

.9a23

.91J5

.7719

.9361

.03C6

.0654

.9421

.5401

.04.29

.on?

.94·23

.9221

.0333

.9024

.9293

.90::10

.9071
• %0 1
.92B1
.9Z02
.92J5
• C):!04
.9'1,77
.9219
• %4,0
.94·4,1
.0"(15

338.

.964.·9

.9341
• 9<,,"UJ
.9:1'19
.9367

.9427

.%13

.9441

.8715
• 92'l3
.9375
.9202
.775.7
.9393
.3~36

.9135

.9537

.51.1£5

.6327

.8731

.9519

.9:107

.nn16

.9024

.9343

.9372

313.

.9474

.3335

.9327

.9575

.6122

.6154
• ll'J62
.%19
.91·37
• nfll19
.9073
.9444
.9424
.9344
.9703
.9401
.%09
.9:)',9
.9'1,30

.91'27

.%77

.9f)()G
• ef~a3
.9611
.%31
.924<)
.70a5

291.

.634·6

.5769

.94G2

.9615

.9654

.BUn?

.9073

.91%

.9476

.9563

.9703

.94·61

.9509

.9379

.94·94

.9603

.9<:·90

.97'1·3

.9G6G

.9106

.9722

.95na

.1)296

.90B?

.%11
•33fi6
.9327
.9575

.9673

.9-t%1

.6571

.5"137

.9500

.9615

.9697

.9017

.9171

.9646

.9329

.%03
• 9r,25
.%a1
.%71
· %65
• C) '!.t}4·

2

14 1933

O.5E-05

2

.9701

.%71

.96B9

.9620

.9739

.95G4

.0871 . 08~J

. %fo9 .9G27

.94-11 .9274
• ')122 . ')722
.9C,)() .9637
.9'-:J7 .9:>00
.9t16C .9'163
.9662 .9(;4,<)
.C~90 .C421
.en 19 .9359
.9614 .9614

0.0
249. 270.

I)

o
33445 5 6 6 7 7 0 n 9 9 9 9 9 9
000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e

0.0
1030. 1196. 1313. 1441. 1531. 1724. 1881.
2;;91.
.7:::leO
.5160
.9G38
.9663
.9827
.9359
.9171
.9747
.%29
.1)(>17
.9225

O.2E-07

50
o

A.NCIIOUAGE - FAInDANKS TRANSMISSION INTEUTIE EconOMIC FEASIBILITY
2-AREA nELIADILI1Y STUDY - YEAR 1996 : INTERCONNECTED - 1/15/1979

2 1 0 0 0 000 0 0
000 0 1 000 0 0
000 0 0 0
1 1 1 4

1996
O.lE-07

0.01 0.10
2 1
2 1

ANcnOnFAInBA
1 2 2'
o 0 0.00400~

2 130 130 0.996000
LOAD DATA m PER UNIT INTERVAL DURATION CURVE
TWO AREA sysmu JMlUARY 15 1979

1 1 1
2 10 26
1 0.01 1.,00

11111 122
o 0 000 0 0 0

1 AilCIIOU 20
739. 077. 971.

2041. 2215. 2402.
.C333 .6667 .7404
.4904 .~032 .4960

1.0000 .9769 .9731
1.0000 .93~3 .9663
1.0000 .9913 .97C4
1.0000 .9829 .9187
1.0000 .9512 .9317
l~ODOO .9343 .9793
1.0000 .96CS .9G34
1.0000 .9701 .9727
1.coao .98C3 .0G83
1.0000 .99~0 .9n20
1.0000 .99~9 .9077
1.0000 .9933 .0014
I.GOaO .9310 .96U1
1.0000 .9804 .9739
1.COOO .ga73 .97~5

1.conOl.COOO .903~

1.0ca~ .9930 .9814
1.0000 .9777 .9609
1.0000 .994~ .9944
1.0030 .9943 .9C96
1.0000 .9339 .94C4
1.0000 .9962 .96GB
1.00001.00CO .~OD7

1.0300 .9754 .C032
1.0000 .9340 .9679
1.0000 .9730 .9730

2 FAIMA 20
196. 212. 231.

N
(Jl



IG o. orm
15 0.055
19 0.055
32 O.orm
37 0.055
12 0.0:15
73 o.o::m
21 o.arm
73 O.mia
15 0.055
15 0.055
il4 0.055

9 0.055
54· 0.055
6D O.CG5
63 O.C;)5
6ll o. O:i5

II O.O:i5
20 0.055
24 0.055

n

N
O"l

AliCllORACE - 'FAIRBANKS 'I'IlAr."SMISSION n't'TETI.TIE ECONomc FEASIBILITY

416. ~46. 477.511.
0.:~7Z90.69900.737!O.76040.57490.59710.56630.51110.43240.41150.38330.37470.3587
0.3:;3C~.33~m).41770.42010.43730.46190.53190.G74l}O.G?190.93310.934<)1.00000.7690

1. (;00(10. 97<:~~.9~670.94670.94·530.93130.60439.36540. n~,290.m 77
1. (;0Je 0.93670.92790.92790.90310. C')!)~;(). Cn::>fiO. r.ii9·~O. D~790. 7B9 1
I. C(;:);:O. 993~~O.%670.94[;,:10 .94000.92330. 903~IO.ca~oo.G6(,70 .l~267

I.C00JO.975~~.~6120.9~~lO.C6910.B3200.C2390.CII00.7900016769

l.cOJOO.9n5~O.9n290.9G9~O.95300.94fi60.910"O.90310.90170.8025

1. OO:")OJ. 997CJO. 99590.913770. 979'!O. 95Gl:O. 9::J(,20. 90~30.39300. CD:??
I. COJOO. 9a~:1~ .950 10.93710. I) 1970. B9370. C2J70. 87200.86120. E091
1 JICJ~O. <.>6870. % 150.% 1/)0.93:1 10. 91500. CD700.n~220.B7<)B~ .fl[;58
1.00JOa.991:JO.1)91;;O.99150.97160.96n70.<)3InO.B~200.U!;~20.8693

1.OOJUl.0GCCO.?6120.931~IO.92S40.92810.92.240.l)0750.90~50.8955

I. CC(';;J. 990<';·0. 9')O~O. 9~::;;;0. 92310.9 11}()O.1) 1670.91350. G·m~o.8553
I.00~~J.967~a.93410.927l)O.92460.90490.BJn10.0~510.n7e70.8721

1. OOJeo. 96920. %020. %~no.95H90. 94;;~~O.94:i2~.93 HiO. 92120.9041
I.OO)~~.q8ry60.97220.96C70.95a30.94190.93100.92360.92010.8507

1.00JCJ.96770.03C70.93230.91290.90320.90320.90320.U7100.8677
1.00000.G73GO.C7000.D6760.C6460.8~C33.041l0.01110.03B20.8059
1.00:)80. ()o}..;~O.(;C6<~O.90G~O. [.')470. ~27:;O.3~7[iO. il2-1..60. mg70. no 12
1. CO:)GO. l)c)"/20. CJ77:>O. 963;;0. /)63GO. 94.·,)"';0. 9~n20. 93320.1) 1010. C904
I.COJ~O.91)4?O,96010.93C90.92n30.90960.90600.90160.R~D20.8836

I. eoana. 93~;::iO.9330().914.·50. 90990. 89610. mn 10. Cr:·1o;W. UI,a70. fl06S
1.C01CO.?91DO.9UDC~.97650.9~~2g.92950.92740.91C89.91450;9017
1 • COJe!). 96690.9 I leO .09260. r,m~4:0.79G90. 73970.64460.61020.6038
I.Q01J0.97710.910GO.9D79Q.90790.89340.8n~50.88~J0.n6320.8434

1.GOQCJ.97110.86330.830GO.D1870.79630.79240.74510.73320.7201
I.G0JCO.99510.98160.97200.97170.955ua.91650.nS450.32430.6310
!. OOOGJ. 990":0. 939~O.92010. G99'H). BWHW. SB:iOO. 64320. G13t0. 7971

GEmmATCIl UiiIT Dt.-fA FOR AlICIIORACE-Jo'AHillAnICS STUDY
TI:{) AIlEA smTEH JANUIillY 15 1919
111

-2 1 1.0E-12
AIICIIOn 44 12

1.0
1 ANCII 1
2 /VICIl 2
3 Ar!en 3
4 "1:Cll 4
5 Allell 5
6 M:CII 6
7 AHcn 7
8 i\l:ClI7S
9 tJ:CIl El

10 m:LU 1
11 ~:'::LU 2
12 n;~LT} 3
13 m:LU 4
14 IELU I)
15 BELU 6
16 nau 7
17 1~P.Ll} 0
10 DERH I
19 r.~PJr 2
~O Bum 3

PACE 0002

,I il~ J j ! ,I I I .1 11 I I I I

1:; o. orm
15 0.055
19 0.055
32 O.orm
37 0.005
12 0.055
73 o.o:m
21 o.arm
73 O.ari:;
15 0.055
15 0.055
54 0.055

9 0.055
5·~ 0.055
60 a.CGG
63 O.CGG
60 0.05:;

o 0.055
20 0.055
24 0.055

AliCllORACE - FAIRBANKS 'I'IlAr.SMISSION n't'TETI.TIE EC()NmIIG FEASIBILITY

416. ~46. 477. 511.
0.:)7Z90.69900.73710.76040.57490.59710.56630.51110.43240.41150.38330.37470.3587
O. :J:;3C~.33~m).41770.420 10. 43730.46190. 53190.5741}0. Gl) 190 .93310.934<)1. 00000. '1690
1. (;00(10. 97<:~~.9~670.94670.94·530.93130. /1')439.36540. n~,290.m 77
1. (;0Je 0.93670.92790.92790.90310. C')l)~~;).Gnxw. G;;')·~O.D~790.7B9 1
I. CCX:!). 993~H)' ':6670.94[;:10 .94000.92330. 903~JO.lm~00.G6(,70 .l~267

I.COOJO.g?:;~~.~6120.9~~10.C6910.B3200.C2390.CI100.7900016769

l.uOJOO.9n5~O.9D290.9G9~O.95300.94fi60.9ID"O.90310.90170.8025

1. OO:;OJ. 99790.99590.913770.979-:0. 95eJ~O.9:X)20. 90J30. 39300. CD:!.?
I.COJCa.9a'-::13.95010.93710.91970.B9370.C2J?O.87200.C6120.E091
1 JIC~K)O. <.>6C70. % 150. 9G 1/)0.93510.91500. CD700 .lJ~220.B7l)B~.8558
1.00:)00.99150.09 WOo 99Iri{). 137160. %5370. 031ilO. 8')200. m~l)20.8693
1.00J~I.OGGCO.?6120.931~IO.92S40.92810.92.240.907~O.90~50.8955

1. CC.);;J. 990<·0.9')0'10. 9~3;;O.92310.9 II}I)O.I) 1670.91350. r.·W~O.U553
1.OC~~J.967~a.9~410.927l)O.92.160.90490.nJn10.0~510.n7e70.8721

I. OOJeo. 96920. %920. C;:;B')O. 95H90. 945~~O.94;120. 931GO. 92120.9041
1.00)~~.q8ry60.97220.96C70.95a30.94790.9310D.92360.92010.8507

1.0CJC.J.?6770.03B70.93230.91200.90J20.90320.90320.B7100.flG7?
1.00000. G72!30. 07060. C67(>O. C64.00. 8;}[;:\~.Ct1,110. 311· 10. 33!'.2':1. 8059
I. 00:)80. IH";~O.(;C6<~O.90;Q~O. [.')470. ~27r;O.3~n;O. fl2-1..60. nW70, na 12
1. CO:)CO. 9%'20 .1)(7:-;0. 963;)0 .l)6~[)().94.·')'10. 9f:n:20. 93320.91010.0904
I.COO~O.994?O.96810.93C90.92n20.90960.00600.90160.R~D20.8836

I.COOC}O.93~JO.93300.91450.90990.89610.Dn910.DD150.86370.0568

l,C01CO.?9100.9UDC~.97650.9~~20.929GO.92740.9IC89.91450;9017
I.cove!). 96690. 91lCO. 89260. cm~4:0.79G90. 73970.64460. 61020. 6008
I.C01J~.97710.910GO.90790.90790.89340.8n?50.88~~0.n6320.8434

I.GOOCJ.97110.B6330.330GO.CI870.79630.79240.74510.73320.7201
1.G0JCO.90510.9n160.97~00.97170.955na.91650.nS4;'O.32430.6318

!. OOOGJ. 993'10. 93no. 92010. 6991.·0. BW.H~0.3BJOO. 64320. G1310. 7971
GEmmATCIl unIT DNfA FOR AlICIIOR..L\CE-FAlnnAIHCS STUDY
TI:{) AIlEA SYSTEU JANUIillY 15 1919
111

-2 1 1.0E-12
AIlClIon 44 12

1.0
1 ANcn 1
2 Arlcn 2
3 Ar!en 3
4 "J:Cll 4
5 ."-Hell 5
6 gCll 6
7 AHCII 7
8 i\l:C1l7S
9 fJ1CII 8

10 BELU 1
11 n:::LU 2
12 n;~LT} 3
13 m:LU 4
14 lELU I)
15 BELU 6
16 r.:ZLU 7
17 1~F.Ll} 8
18 IlEnH 1
19 p.zmr 2
~O Bum 3

PACE 0002

~ ,l~ I i j 11 » , I ,I ~ 11 ) I I

1:; o. orm
15 0.055
19 0.055
32 O.orm
37 0.005
12 0.055
73 o.o:m
21 o.arm
73 O.ari:;
15 0.055
15 0.055
54 0.055

9 0.055
5·~ 0.055
60 a.CGG
63 O.CGG
60 0.05:;

o 0.055
20 0.055
24 0.055

AliCllORACE - FAIRBANKS 'I'IlAr.SMISSION n't'TETI.TIE EC()NmIIG FEASIBILITY

416. ~46. 477. 511.
0.:)7Z90.69900.73710.76040.57490.59710.56630.51110.43240.41150.38330.37470.3587
O. :J:;3C~.33~m).41770.420 10. 43730.46190. 53190.5741}0. Gl) 190 .93310.934<)1. 00000. '1690
1. (;00(10. 97<:~~.9~670.94670.94·530.93130. /1')439.36540. n~,290.m 77
1. (;0Je 0.93670.92790.92790.90310. C')l)~~;).Gnxw. G;;')·~O.D~790.7B9 1
I. CCX:!). 993~H)' ':6670.94[;:10 .94000.92330. 903~JO.lm~00.G6(,70 .l~267

I.COOJO.g?:;~~.~6120.9~~10.C6910.B3200.C2390.CI100.7900016769

l.uOJOO.9n5~O.9D290.9G9~O.95300.94fi60.9ID"O.90310.90170.8025

1. OO:;OJ. 99790.99590.913770.979-:0. 95eJ~O.9:X)20. 90J30. 39300. CD:!.?
I.COJCa.9a'-::13.95010.93710.91970.B9370.C2J?O.87200.C6120.E091
1 JIC~K)O. <.>6C70. % 150. 9G 1/)0.93510.91500. CD700 .lJ~220.B7l)B~.8558
1.00:)00.99150.09 WOo 99Iri{). 137160. %5370. 031ilO. 8')200. m~l)20.8693
1.00J~I.OGGCO.?6120.931~IO.92S40.92810.92.240.907~O.90~50.8955

1. CC.);;J. 990<·0.9')0'10. 9~3;;O.92310.9 II}I)O.I) 1670.91350. r.·W~O.U553
1.OC~~J.967~a.9~410.927l)O.92.160.90490.nJn10.0~510.n7e70.8721

I. OOJeo. 96920. %920. C;:;B')O. 95H90. 945~~O.94;120. 931GO. 92120.9041
1.00)~~.q8ry60.97220.96C70.95a30.94790.9310D.92360.92010.8507

1.0CJC.J.?6770.03B70.93230.91200.90J20.90320.90320.B7100.flG7?
1.00000. G72!30. 07060. C67(>O. C64.00. 8;}[;:\~.Ct1,110. 311· 10. 33!'.2':1. 8059
I. 00:)80. IH";~O.(;C6<~O.90;Q~O. [.')470. ~27r;O.3~n;O. fl2-1..60. nW70, na 12
1. CO:)CO. 9%'20 .1)(7:-;0. 963;)0 .l)6~[)().94.·')'10. 9f:n:20. 93320.91010.0904
I.COO~O.994?O.96810.93C90.92n20.90960.00600.90160.R~D20.8836

I.COOC}O.93~JO.93300.91450.90990.89610.Dn910.DD150.86370.0568

l,C01CO.?9100.9UDC~.97650.9~~20.929GO.92740.9IC89.91450;9017
I.cove!). 96690. 91lCO. 89260. cm~4:0.79G90. 73970.64460. 61020. 6008
I.C01J~.97710.910GO.90790.90790.89340.8n?50.88~~0.n6320.8434

I.GOOCJ.97110.B6330.330GO.CI870.79630.79240.74510.73320.7201
1.G0JCO.90510.9n160.97~00.97170.955na.91650.nS4;'O.32430.6318

!. OOOGJ. 993'10. 93no. 92010. 6991.·0. BW.H~0.3BJOO. 64320. G1310. 7971
GEmmATCIl unIT DNfA FOR AlICIIOR..L\CE-FAlnnAIHCS STUDY
TI:{) AIlEA SYSTEU JANUIillY 15 1919
111

-2 1 1.0E-12
AIlClIon 44 12

1.0
1 ANcn 1
2 Arlcn 2
3 Ar!en 3
4 "J:Cll 4
5 ."-Hell 5
6 gCll 6
7 AHCII 7
8 i\l:C1l7S
9 fJ1CII 8

10 BELU 1
11 n:::LU 2
12 n;~LT} 3
13 m:LU 4
14 lELU I)
15 BELU 6
16 r.:ZLU 7
17 1~F.Ll} 8
18 IlEnH 1
19 p.zmr 2
~O Bum 3

PACE 0002

~ ,l~ I i j 11 » , I ,I ~ 11 ) I I



1 ~~-I -~J C~I- --1 J I - --1 1 -)--1 1

ANCnORAGE - FhlI\BANKS TMnSMlSSION INTERTIE ECONmUC FEASIBILITY

21 INTL 1 14 0.055
22 InTL 2 14 0.OCi5
23 BiTL 3 19 0.055
24 COOP I 13 0.016
25 COOP 2 o 0.Ot6
26 Kr:rT A 15 O.OG? R 1/1986
27 II;,rL 4 71 0.0;)::)
23 IIlTL 5 71 0.OJ5
2') IIJTL 6 71 0.035
30 IIITL 7 71 0.OG5
31 HOl:£rl 7 0.OG5
32 EKl.lITlf 30 0.016
33 m:'LU 9 71 0.055 N 1/ 19B6
34 M;en 9 70 0.OG5 N 1/ 1985
35 AriCIlI0 104· 0.057 N 1/1986
35 COAL I 200 0.Ocr7 N 1/1937
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APPENDIX D

DATA AND COST ESTIMATES FOR

TRANSMISSION INTERTIE AND GENERATING PLANTS

0.1 DATA AND COST ESTIMATES FOR TRANSMISSION INTERnE

A. Cost Summary and Disbursements for Intertie Facilities

Total Cost at 1979 Levels - $1000
Case IA Case IB Case IC Case 10 Case II

.....

1. Transmission Line:

Eng1g. &Constr. Supv.
Right-of-Way
Foundations
Towers
Hardware
Insulators
Conductor

3,012
8,837
8,445

21,615
477
503

10,761

3 t 012
8 t 837
8,445

21 t 615
477
503

10,761

7,988
7 t 573

12,160
33,990

477
755

17,663

3,012
8,837
8,445

21,615
477
503

10,761

15,442
12,994
22,966
64,974
1,096
1,396
36~946

Subtotal 53,650 53,650 80,606 53,650 155,814

9,056 12,426 11,924 46,200

2. Substations:

Eng1g. &Constr. Supv.
Land
Transformers
Circuit Breakers
Station Equipment
Structures &Accessories

Subtotal

3. Control and Communications:

Eng1g. &Constr. Supv.
Equipment

Subtotal

1,352
57

1,703
1,093
1,223
3,628

9,056

125
2,375

2,500

1,352
57

1,703
1,093
1,223
3,628

125
2,375

2,500

1,855
46

3,291
1,323
1,933
3,978

125
2 t 375

2,500

2,816
81

1,703
1,953
1,345
4,026

165
3,135

3,300

6,902
185

11,917
6,410
4,375

16,411

200
3,600

3,800

Total Baseline 1979 Costs 65,206 65,206 95,532 68,874 205,814

Capital disbursements for each of the above cases are given on following

computation sheets, these being identical to those later used for financial

planning purposes with selected alternative.
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CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASES IA & IB

I. TkANSMISSION LINE
eNGINEERING AND CONSTRUCTIUN

SUPERVISION
RIbHI Of IjAY
fOIlNllAlllJNS
IOWftl9
HAHDIjAHE
!NSULATOHS
CONDuelOk

19t\1-1

452
o
o
o
o
o
o

1981-2

753
N09

u
o
o
o
o

1<,182-1

o
6620

o
o
o
o
o

'392
o

UtiO
o
o
o
o

191H-l

b93
o

t. I ""l
'H21

72
'75

1014

1983-2

723
1/
o

11888
405
1126

91117

TOTAL

3012
8837
l\IIll'i

21b15
477
503

107bl

---------------~------------------------------------------------------SUfI-IOIAL

2. SUBSTATiONS
~NGINElRING & CONSTRUCTION

SUPEHVISION
LAND
TRANSI'ORMEHS
CIRCUIT BREAKERS
STATION EQUIPMENT
STRUCTURES & ACCESSORIES

270
57
o
o
o
o

2962

270
o
o
o
o
o

6628

270
o

341
219
2115
720

2b72

270
o

59b
383
428

1451

1834b

us
o

S9b
383
426

1451

135
o

170
109
122

o

53b50

1352
57

1703
1093
1223
3028

----------------------------------------------------------------------

----------------------------------------------------------------------

SUB-TOTAL

3. CONTHOL AND COMMUNICATIONS
ENGINEERING AND INSTALLAIIUN

SUPER V IS ION
EQUIPMENT

SUB-TOTAL

TOTAL

TOTAL FOR YEAR

327

o
o

o

779

Ii

o
o

o

3233

il012

1800

o
o

o

l:Iil28

o

3128

o
o

o

5800

14226

2993

1004

':J37

11
1425

149b

2i1b2i1

il0967

905t>

125
2375

2500

bS20b

b520b

-
CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTER1·IE

CASE IC

1. TRANSMISSION LIN~

ENr.INE£RING AND CONSTRUCTION
SU~'~RVlSIl)N

~IGHT OF wAY
HHJNlJA TI UNS
IO'/fHS
I-IA'!D~Afie:

I NS1J:" ~ 1ORS
CO'II)lJC I Ok

SUIl-Tli IAL

2. SU!lSTAlIONS
l~GI~EtRING & CONSTRUCTION

SUPt:RQ::iION
I.M'[)
rR~NSF w<MERS
LIRcull "RtAKERS
STATION EllUIPI-1ENT
ST~UCTURES ~ ~CCE8S0RIES

SUH-TOTAL

1981-1

1198
o
o
o
o
o
o

11<,18

371
Ill>
o
o
o
o

417

1981-2

1'197
1893

o
o
o
o
o

3890

371
o
o
o
o
o

371

1982-1

o
5b80

o
o
o
o
o

Sb80

371
o

OS8
265
3H7
79b

247b

1962-2

1038
o

3283
o
o
o
o

4322

371
o

1152
4b3
677

1591

4254

1983-1

1837
o

8877
15290

72
113

2bll9

Illb
o

1152
463
677

1591

4068

1963-2

1917
o
o

18695
IIOS
bIl2

15014

186
o

329
132
193

o

8110

TOTAL

7988
7573

121bO
33990

477
755

176b3

80110o

IIlSS
lib

32'11
1323
1'H3
3978

12i12b

--------------------------------------------------------------------_.

3. CONTROL ANO COMMUNICATIONS
ENGINEERING AND INSTALLATION

SUPf::flV IS[(JN
fQUIPr-n:NT
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TOT.lL

TOTAL FOR YEAR
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o
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o

D - 2

o
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IO'/fHS
I-IA'!D~Afie:

I NS1J:" ~ 1ORS
COljlllJC I Ok

SUIl-Tli IAL

2. SU!lSTAlIONS
l~GI~EtRING & CONSTRUCTION

SUPt:RQ::iION
I.M'!)
rR~NSF w<MERS
LIRcull "RtAKERS
STATION EllUIPI-1ENT
ST~UCTURES ~ ~CCE8S0RIES

SUH-TOTAL

1981-1

1198
o
o
o
o
o
o

11<,18

371
Ill>
o
o
o
o

417

1981-2

1'197
1893

o
o
o
o
o

3890

371
o
o
o
o
o

371

1982-1

o
5b80

o
o
o
o
o

Sb80

371
o

OS8
265
3H7
79b

247b

1962-2

1038
o

3283
o
o
o
o

4322

371
o

1152
4b3
677

1591

4254

1983-1

1837
o

8877
15290

72
113

2bll9

Illb
o

1152
463
677

1591

4068

1963-2

1917
o
o

18695
IIOS
bIl2

15014

186
o

329
132
193

o

8110

TOTAL

7988
7573

121bO
33990

477
755

176b3

80110o

IIlSS
lib

32'11
1323
1'H3
3978

12i12b

--------------------------------------------------------------------_.

3. CONTROL ANO COMMUNICATIONS
ENGINEERING AND INSTALLATION

SUPf::flV IS[(JN
fQUIPr-n:NT

SUB-TOTAL

TOT.lL

TOTAL FOR YEAR

o
o

o

IbiS

o

o
o

o

42&1

587b

o
o

o

8156

o

D - 2

o
o

o

8575

Ib731

54
950

10011

3391b

o

71
1425

391109

72925

125
i375

2500

95532

95532
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CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASE ID

-

-

I. TRANSMISSTON LI~E

ENGINEERING AND CONSTRUCTION
SUPERYTSTON

RIGHT OF WAY
fOUNOATTONS
tOW'M!'!
HARDHARE
INSULATORS
CONDUCTOR

SUA-TOUL

2. SUBSTATIONS
ENGTN[ERING & CONSTRUCTION

SUPERVISION
LANO
TRANSFORMERS
CIRCUIT BREAKERS
STATION EDUTPMENT
STRUCTURES & ACCESSORIES

SUR-TOTAL

~. CONTROL ANO COMMUNICATIONS
ENGINfERING AND INSTALLATION

SUPERYTSTON
EDUIPMENT

SUB-TOT Al

TOTAL

TOUL FOR YEAR

1152
o
o
()

o
o
o

1152

50~

81
o
o
o
o

61111

o
o

o

1090

o

75~

220'1
o
()

o
o
o

'i03
o
o
o
o
o

5&3

o
o

o

3525

111>21

o
&b2A

o
o
o
o
o

ob28

503
o

'5111
'591
<'09
805

o
o

o

o

:>;92
o

,'? I\Il
(l

o
o
o

21>72

503
o

0;96
6811
117t

1610

o
o

o

t5O;9;>

b93
o

blb'\
n27

72
7'5

Ibl11

1834b

?8?
o

'596
b84
471

Ibl0

71
12511

1325

23313

o

723
o
o

II 11M
1100;
L12A

91117

2259'

?82
o

170
19'i
135

o

782

911
1881

1'17'5

253L18

118bbl

TOTAL

3012
8837
jill jl "i

~lbl"

1177
503

107bl

'i3b50

281b
81

170'5
19'53
13115
11026

11'1211

t05
513'5

HOO

688711

b8A711

CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASE II

SUB-TOTAL 1505r

I. TRANSMISSION LINE
ENG!NEl~ING AND CONSTRUCTION

SUPE.RVISIO"l
R!GHT OF IOAY
f OUNDA lIONS
Tu~E."3

hA"O"AflE
I~'~lILA IOf'S
LUNDJ':lUR

? SlHlS1HIONS
t~GI~f~hING & CONSTRUCTION

Sdf'ltlv I:;!GN
LA,.D
TRA:-;SFORHEHS
elf/lUll ~ME.AKERS

STAIION EQUIPMENT
SIMUCTORlS & ACCESSORIE.S

1961-1

231&
o
o
o
o
o
o

231b

1380
185

o
o
o
o

1981-2

3601
3211'1

()

()

o
o
Ii

7109

1381l
o
o
o
o
I)

131:\0

1982-1

o
97Qo

Il
o
o
o
o

1380
o

2383
1282
875

3282

9203

1'182-2

2007
o

6201
o
o
o
o

B20B

1380
o

4171
22114
1531
0504

158'10

1983-1

3552
o

10705
2'1238

loll
209

':>51.12

690
o

4171
2244
1531
050Q

15200

1983-2

3706
o
o

35730
932

1187
3111011

72964

090
o

1192
641
1136

o

2'100

TOTAL

154112
12994
e2900
0119711

109&
13'16

309'lo

155814

&902
185

11'117
61110
11375

101111

40200

3. CO~TMOL AND CO"MUNICATIONS
E.~GINELflING _NU INSTALLATION

SUPERVISION {)
cQUIPMcNl 0

()

o
o
o

o
o

1111
2160

200
3/,00

----------------------------------------------------------------------
SUB-TOTAL

TOTAL

T01AL FU/< YEAR

o

3882

o

o

81189

12311

D - 3

o

18'148

o

o

211099

1520

721'17

o

22711

78196

1503%

3800

2058111

2058111

- CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASE ID

-

-
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o
o
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91117

2259'

?82
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253L18

118bol

TOTAL
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~Ibl"
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513'5

HOO

688711
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CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASE II

SUB-TOTAL 1505r

I. TRANSMISSION LINE
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R!GHT OF IOAY
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-
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CAPITAL INVESTMENT DISBURSEMENTS FOR TRANSMISSION INTERTIE
CASE II

SUB-TOTAL 1505r
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o
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o
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TOTAL

T01AL FU/< YEAR

o

3882
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B. Case IA & IB, Anchorage-Fairbanks Intertie, 230 kV sic Transmission

System, 323 Miles

1. Cost Summary

-
TIL Cost @ $166,104 per mile

Anchorage Substation

Ester Substation

Control and Communications System

TOTAL

2. Anchorage Substation Costs

I 138-kV Circuit Breaker
Structures and Accessories

I 138-kV Air Disconnect Switch
Structures and Accessories

4 13.8-kV, 12-MVAR Shunt Reactor Bank
Structures and Accessories

4 13.8-kV Circuit Breaker
Structures and Accessories

4 13.8-kV Air Disconnect Switch
Structures and Accessories

4 10 - 48 IVJVA, 138/230-k V Autotransformer
Structures and Accessories

2 230-kV Circuit Breakers
Structures and Accessories

4 230-kV Air Disconnect Switch
Structures and Accessories

Land 2 acres

TOTAL

0-4

$53,652,000

3,974, 000

5,080,000

2,500,000

$65,206,000

$ 86,000
108,000

11, 000
38,000

420,000
315,000

154,000
119,000

31,000
64,000

1,020,000
538, 000

338,000
407,000

70,000
232,000

23,000

$3,974,000

-

-.
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B. Case IA & IB, Anchorage-Fairbanks Intertie, 230 kV sic Transmission

System, 323 Miles

1. Cost Summary

-
TIL Cost @ $166,104 per mile

Anchorage Substation

Ester Substation

Control and Communications System

TOTAL

2. Anchorage Substation Costs

I 138-kV Circuit Breaker
Structures and Accessories

I 138-kV Air Disconnect Switch
Structures and Accessories

4 13.8-kV, 12-MVAR Shunt Reactor Bank
Structures and Accessories

4 13.8-kV Circuit Breaker
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4 10 - 48 IVJVA, 138/230-k V Autotransformer
Structures and Accessories

2 230-kV Circuit Breakers
Structures and Accessories

4 230-kV Air Disconnect Switch
Structures and Accessories

Land 2 acres

TOTAL

0-4

$53,652,000

3,974, 000

5,080,000

2,500,000

$65,206,000

$ 86,000
108,000

11, 000
38,000

420,000
315,000

154,000
119,000

31,000
64,000

1,020,000
538, 000

338,000
407,000

70,000
232,000

23,000

$3,974,000

-

-.

-



-

[

3. Ester Substation Costs

1 138-kV Circuit Breaker
Structures and Accessories

1 138-kV Air Disconnect Switch
Structures and Accessories

3 13.8-kV, 12-MVAR Shunt Capacitor Bank
Structures and Accessories

3 13.8-kV Circuit Breaker
Structures and Accessories

4 10, 46 MVA, 138/230-kV Autotransformer
Structures and Accessories

3 230-kV Circuit Breaker
Structures and Accessories

9 230-kV Air Disconnect Switch
Structures and Accessories

3 230-kV, 16-MVAR Reactor
Structures and Accessories

Land 3 acres

TOTAL

$ 86,000
108,000

11,000
38,000

265,000
198,000

116,000
89,000

984,000
516,000

507,000
613,000

157,000
528,000

474,000
356,000

34,000

$5,080,000

-
C. Case IC, Anchorage-Fairbanks Intertie, 345 kV sic Transmission

System, 323 miles

1. Cost Summary

I"""
i

TIL Cost @ $249,551 per mile

Anchorage Substation

Ester Substation

Control and Communications System

TOTAL

D - 5

$80,606,000

6,195,000

6,231,000

2,500,000

$95,532,000

-

[
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1. Cost Summary

I"""
i

TIL Cost @ $249,551 per mile

Anchorage Substation

Ester Substation
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TOTAL

D - 5

$80,606,000

6,195,000

6,231,000

2,500,000

$95,532,000



2. Anchorage Substation Costs

-

Land 2 acres

TOTAL

1 13.8-kV Circuit Breaker
Structures and Accessories

1 138-kV Air Disconnect Switch
Structures and Accessories

-
-

...,.

$ 86,000
108,000

11,000
38,000

112,000
84,000

39,000
30,000

8,000
16,000

1,936,000
725,000

653,000
340,000

114,000
330,000

882,000
660,000

23,000

$6,195,000

345-kV Air Disconnect Switch
Structures and Accessories

10 - 48-MVA, 138/345-kV Autotransformer
Structures and Accessories

345-kV Circuit Breaker
Structures and Accessories

138-kV Circuit Breaker
Structures and Accessories

4

2

5

1 13.8-kV Air Disconnect Switch
Structures and Accessories

1

1 13.8-kV 16-MVAR Shunt Reactor Bank
Structures and Accessories

4 10 - 33-1/3-MVAR, 345-kV Shunt Reactor
Structures and Accessories

3. Ester Substation Cost

1 138-kV Circuit Breaker
Structures and Accessories

1 138-kV Air Disconnect Switch
Structures and Accessories

1 13.8-kV, 15-MVAR Shunt Capacitor
Structures and Accessories

1 13.8-kV Circuit Breaker
Structures and Accessories

1 13.8-kV Air Disconnect Switch
Structures and Accessories

$ 86,000
108,000

11,000
38,000

132,000
100,000

39,000
30,000

8,000
16,000

-~

0-6

2. Anchorage Substation Costs

-

Land 2 acres

TOTAL

1 13.8-kV Circuit Breaker
Structures and Accessories

1 138-kV Air Disconnect Switch
Structures and Accessories

-
-

...,.

$ 86,000
108,000

11,000
38,000

112,000
84,000

39,000
30,000

8,000
16,000

1,936,000
725,000

653,000
340,000

114,000
330,000

882,000
660,000

23,000

$6,195,000

345-kV Air Disconnect Switch
Structures and Accessories

10 - 48-MVA, 138/345-kV Autotransformer
Structures and Accessories

345-kV Circuit Breaker
Structures and Accessories

138-kV Circuit Breaker
Structures and Accessories

4

2

5
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11,000
38,000
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100,000

39,000
30,000

8,000
16,000

-~

0-6
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2. An~horage-Palmer, 230 kV sic Transmission System, 40 miles

D. Case 10, Anchorage-Fairbanks 1ntertie, 230 kV sic Transmission

System, 323 miles

3. Ester Substation Cost (Continued)
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Land 2 acres

TOTAL

1. Cost Summary

TIL Cost @ $166,104 per mile

Anchorage Substation

Palmer Substation

Healy Substation

Ester Substation

Control and Communications System

TOTAL

TIL Cost @$166,104 per mile

Anchorage Substation

Palmer Substation

Control and Communications System

TOTAL

0-7

$1,936,000
725,000

653,000
340,000

114,000
330,000

882,000
660,000

23,000

$6,231,000

$53,652,000

3,976,000

1,434,000

1,434,000

5,080,000

3,300,000

$68,876,000

$ 6,644,000

3,976,000

717,000

1,450,000

$12,787,000
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3. Palmer-Healy, 230 kV sic Transmission System, 190.5 miles

TIL Cost @$166,104 per mile

Palmer Substation

Healy Substation

Control and Communications System

TOTAL

$31,726,000

717,000

717,000

400,000

$33,560,000

-

4. Healy-Ester, 230 kV sic Transmission System, 92 miles

TIL Cost @$166,104 per mile

Healy Substation

Ester Substation

Control and Communications System

fOTAL

5. Anchorage Substation Costs
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Structures and Accessories
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Structures and Accessories

4 230-kV Air Disconnect Switch
Structures and Accessories

Land 2 acres

TOTAL

D - 8

$15,282,000

717,000

5,080,000

1,450,000

$22,529,000

$ 86,000
108,000

11,000
38,000

420,000
315,000

154,000
119,000

31,000
64,000

1,020,000
538,000

338,000
407,000

70,000
234,000

23,000

$ 3,976,000

-

-
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6. Palmer Substation - (One Line Bay)

1.5 230-kV Circuit Breaker $ 253,000
Structures and Accessories 305,000

~

2 230-kv Air Disconnect Switch 36,000
Structures and Accessories 117,000

t-

Land 6,000

TOTAL $ 717,000

7. Healy Substation - (One Line Bay)-
1.5 230-kV Circuit Breaker 253,000

.- Structures and Accessories 305,000

2 230-kV Air Disconnect Switch 36,000
Structures and Accessories 117,000

Land 6,000

TOTAL $ 717,000

i"""'" 8. Ester Substation Costs

1 138- kV Ci rcui t Breaker $ 86,000
Sturctures and Accessories 108,000

1 138-kV Air Disconnect Switch 11,000
Structures and Accessories 38,000

3 13.8-kV, 12-MVAR Shunt Capacitor Bank 265,000
,.... Structures and Accessories 198,000

3 13.8-kV Circuit Breaker 116,000

1"""
Structures and Accessories 89,000

4 HI - 46-MVA, 138/230-kV Autotransformer 984,000
Structures and Accessories 516,000,....

3 230-kV Circuit Breaker 507,000
Structures and Accessories 613, 000-

D - 9
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8. Ester Substation Costs (Continued)

9 230-kV Air Disconnect Switch
Structures and Accessories

3 230-kV, 16-MVAR Reactor
Structures and Accessories

Land 3 acres

TOTAL

E. Case II, Anchorage - Upper Susitna - Fairbanks Intertie

$ 157,000
528,000

474,000
356,000

34,000

$5,080,000

345 kV 2-s/c Anchorage-Devil Canyon

230 kV 2-s/c Devil Canyon-Ester

230 kV 2-s/c Watana-Devil Canyon

1. Cost Summary

155 mil es

189 miles

27 mil es

Anchorage - Devil Canyon T/L @ $506,640 per mile* $

Devil Canyon - Ester TIL @$353,386 per mile*

Watana - Devil Canyon TIL @$388,698 per mile*

Anchorage Substation

Devil Canyon Substation

Ester Substation

Watana Substation

Control and Communications System

78,529,000

66,790,000

10,495,000

23,160,000

10,109,000

11,339,000

1,592,000

3,800,000

TOTAL

* Includes two single-circuit lines.

o - 10

$205,814,000
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2. Anchorage Substation Cost

2 138-kV Circuit Breaker
Structures and Accessories

2 138-kV Air Disconnect Switch
Structures and Accessories

7 10 - 210.5-MVA, 138/345-kV Autotransformer
Structures and Accessories

9 345-kV Circuit Breaker
Structures and Accessories

18 345-kV Air Disconnect Switch
Structures and Accessories

2 345-kV, 200-MVAR Shunt Capacitor
Structures and Accessories

Land 5 acres

TOTAL

3. Devil Canyon Substation Cost

3 345-kV Circuit Breaker
Structures and Accessories

6 345-kV Air Disconnect Switch
Structures and Accessories

7 10 - 90.3-MVA, 230/345-kV Autotransformer
Structures and Accessories

6 230-kV Circuit Breaker
Structures and Accessories

12 230-kV Air Disconnect Switch
Structures and Accessories

Land 4 acres

TOTAL

o - 11

$ 172,000
216,000

23,000
76,000

8,516,000
3,404,000

2,938,000
1,528,000

408,000
1,191,000

2,647,000
1,984,000

57,000

$23,160,000

$ 981,000
509,000

138,000
399,000

3,418,000
1,466,000

1,015,000
1,224,000

210,000
703,000

46,000

$10,109,000

-
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4. Ester Substation Cost

2 138-k V Ci rcuit Breaker $
-:\

172,000
Structures and Accessories 216,000

2 138-kV Air Disconnect Switch 23,000
Structures and Accessories 76,000

7 1W - 65-MVA, 138/345-kV Autotransformer 2,086,000 ~

Structures and Accessories 1,253,000

6 13.8-kV Air Disconnects 46,000
Structures and Accessories 96,000

6 13.8-kV Circuit Breaker 232,000
Structures and Accessories 181,000

6 13. 8-kV, 6-MVAR Capacitor 264,000
Structures and Accessories 200,000 -

9 230-kV Circuit Breaker 1,523,000
Structures and Accessories 1,838,000 -

18 230-kV Air Disconnect Switch 314,000
Structures and Accessories 1,055,000

2 230-kV, 80-MVAR Capacitor 968,000
Structures and Accessories 727,000 -Land 6 acres 69,000

TOTAL $11,339,000
~

5. Watana Substation Cost
-~

3 230-k V Ci rcuit Breakers $ 508,000
Structures and Accessories 613,000

6 230-kV Disconnect Switch 106,000
Structures and Accessories 348,000

~

Land 17,000

TOTAL $ 1,592,000 ••

"""',

o - 12
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D.2 DATA AND COST ESTIMATES FOR GENERATING PLANTS

B. Cost Estimates and Disbursements for Generating Plants

Note: Only specific units affected by interconnection of
Anchorage and Fairbanks systems are considered:

1. Northpole #3 (NORT 3) 69 MW SCGT in Fairbanks Area.

This unit is necessary for independent system expansion.
Will not be required if interconnection assured.

Rating - 68.6 MW (net) Combustion Turbine
Fuel - Distillate from North Pole Refinery

Ref. Table B-1, Appendix B of Stanley Consultants Review Report

For 1983 Installation:

Unit Cost = $31,482,000
NOx Cost 1,387,000

Subtotal $32,869,000 or $476/kW
Assoc. Transm.1/ 4,783,000

TOTAL $37,652,000 or $546/kW

See Also: P. 45 of GVEA Power Supply Study - 1978 by Stanley
Consultants & P. 28 - Table 10 Escalation Rates.

1/ Relocation of facilities and expansion of existing Northpole substation.

Summary of Costs:

Facil ity 1979 Baseline Costs

Gas-Turbine Unit $24,385,000 or $353/kW
Assoc. Transm. 3,549,000

Total Capital Investment $27,934,000 or $405/kW

Disbursements - $1000
Pre-Operational Period 1st Year (1983) 2nd Year (1984)

Gas-Turbine Unit 7,315 (30%) 17 , 070 (70%)
Assoc. Transm. 355 (10%) 3,194 (90%)

Total Facilities $7,670 $20,264

-

-

Period

1983-1980
1980-1979

Labor (420%)

1.085
1. 095

GNP Defl ators
Material (~80%)

1. 07
1.08

Compos ite

1.075
1.085

o - 13
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i:~2 = 1.35
$33,548,000

2. Beluga #9 (BELU 9) 71 MW RCGT in Anchorage Area.
This unit will be postponed for one year by interconnection,
from beginning year 1985 to 1986.

This unit will draw on Beluga gas reserves for fuel supply.
Design of unit is assumed to be simple-cycle, similar to
existing units on Chugach System - Ref. Beluga Units 1,2,4,6, & 7.

Estimated Cost of Unit:
From Reference Cost Estimate for NORT 3 at Fairbanks

Cost at Bus-bar of 69 MW unit $353/kW

By comparison for 71 MW unit = $350/kW

Now applying Alaskan construction cost location factors from
Battelle Report, Table 6.3, P. 6.12
Applicable factor from Fairbanks to Beluga

Estimated Cost = $473/kW or

Disbursements:

-

Pre-Operational Period

Independent Expansion
Interconnected Expansion
Proportion of Total
Investment - $1000

1st Year

1983
1984

30%
10,064

2nd Year

1984
1985

70%
23,484

Associated Transmission Facilities:

Transmission Line (allow 50 miles) @$126,000/mile

Total Cost of Line Facilities = $6,300,000

Substation Additions at Beluga and Knik Arm = $2,650,000

Total Transmission Line and Substation Facilities = $8,950,000

Disbursements:

Pre-Operational Period
Independent Expansion

Interconnected Expansion
Proportion of Total

Investment - $1000
Transm. & Substations
Total Facil ities

1979 Baseline Costs
1st Year 2nd Year

1983 1984
1984 1985

10% 90%

895 8,055
$42,490,000
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3. Northpole #4 (NORT 4) 69 MW SCGT in Fairbanks Area.

This unit is necessary for independent system expansion.

Will not be required with an interconnected system.

Scheduled In-Service Beginning Year 1990

Unlike NORT 3, no transmission additions will be required, with
completion of relocation and expansion of the substation.

Considering only cost of unit with assoc. transf. and swgr.

For 1979 Baseline Cost Levels:

Total Capital Investment = $25,185,000 or $365/kW

Disbursements:
-.

Pre-Operational Period

GT unit, transf. &swgr.

1st Year (1988)

7,555 (30%)

2nd Year (1989)

17,630 (70%)

4. Anchorage Peaking Unit #2 (PEAK A2) 78 MW SCGT

This unit is required for both independent and interconnected
systems but in-service date is advanced one year with intertie.

Basing cost of addition on Northpole Unit 4 installation 

i.e. SCGT unit with associated transformer and switching.

Estimated cost based on rating, with allowance for scale.

-
For 1979 Baseline Cost Levels:

69 MW GT Unit Total Cost = $25,185,000

78 MW GT Unit Total Cost = $28,080,000

or $365/kW

or $360/kW

-
Now applying Alaskan construction cost location adjustment factor

from Battelle Report Table 6.3 P. 6.12

Applicable factor from Fairbanks to Anchorqge = 1/1.2 = 0.83

Total Capital Investment = $23,400,000 or $300/kW

Disbursements:

-
Year

1

2

Independent

1994

1995

Interconnected

1993

1994

o - 15

% Total

30

70

Cost 
$1000

7,020

16,380
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5. Northpole #5 (NORT 5) 69 SCGT in Fairbanks Area.

This unit is necessary for independent system expansion.

Will not be required with an interconnected system.

Scheduled In-Service Beginning Year 1997

The addition of this unit completes the expansion for the inde

pendent systems of the Railbelt Area, the time frame is such that

for interconnected expansion, with the staged increments of hydro

capacity from the Susitna development, the last unit at Devil

Canyon would be on-line beginning year 1997.

Similar to NORT 4, no transmission additions are assumed to be

required, such that power would be delivered from the expanded

Northpole Substation to the existing system.

Considering only cost of unit, with associated transf. and swgr.

For 1979 Baseline Cost Levels:

Total Capital Investment = $25,185,000

Di sbursements:

or $365/kW
-."

1st Year (1995) 2nd Year (1996)Pre-Operational Period:

GT unit, transf. &swgr.

o - 16

($1000)

7,555 (30%) 17,630 (70%)
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6. Anchorage #11 (ANCH 11) 104 MW Coal-Fired Steam-Electric Plant.

This unit will be required for independent system expansion but
will be postponed, with interconnection, from in-service 1988
to 1993.

Cost estimate for this plant is based on Healy Unit 2 estimate
prepared by Stanley Consultants, with applicable Alaskan con
struction cost location adjustment factor.

From Stanley Consultants Report to GVEA, Appendix A, P. A-I.

For 1984 Installation Date (1978 Cost Levels):

Healy Unit 2 Plant (Without FGD):

- Plant and Equipment
Cont -j ngency

Total Construction Cost
Eng'g., Legal & Overhead

TOTAL

Escalating @ 10% to 1979 Cost Level

Total Baseline 1979 Cost
without FGD =

$102,924,000 or $ 990/kW
3,088,000

$107,012,000 or $1029/kW
14,982,000

$121,994,000 or $1173/kW

. $1290/kW

$134,160,000

Now Including Cost of Desulphurization:

Plant and Equipment $111,174,000 or $1069.!kW
Contingency 3,335,000

Total Construction Cost $114,509,000 or $1101/kW
Eng' g. , Legal & Overhead 16,031,000

TOTAL $130,540,000 or $1255/kW

Escalating @ 10% to 1979 Cost Level . $1380/kW

Total Baseline 1979 Cost
with FGD = $143,520,000

Associated Transmission Facilities:

Assuming relatively short transmission line with substation facil

ities required, for connection to existing AML&P transmission

system in Anchorage area.

Cost Estimate for Transmission Line:

Transmission Line (allow 30 miles) @ $126,000/mile

Total Cost of Line Facilities = $3,780,000
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Cost Estimate for Substation Facilities:

$134,160,000
3,780,000
3,608,000

$141,548,000

$3,608,000

W/FGD

$143,520,000
3,780,000
3,608,000

$150,908,000

$2,700,000
203,000

$2,903,000
377 , 000

$3,280,000

WO/FGD

Coal-Fired Plant (104 MW)
Transmission Line
Substation Facilities

TOTAL

Summary of Costs:

Equipment
Contingency

Total Construction Cost
Eng1g., Legal &Overhead

TOTAL

Escalating @ 10% to 1979 Cost Level

Total 1979 Baseline Cost

Now applying Alaskan construction cost location adjustment factor
from Table 6.3 P. 6.12 of Battelle Study Report:

From Healy to Anchorage - Location Factor = 1.7/2.42 = 0.70

Applying this factor, Total Costs = $99,084,000 $105,636,000

or = $953/kW $1016/kW

Disbursements - $1000

Coal-Fired Plant (ANCH 11)

Pre-Operational Year:

Independent Interconnected

1979 Baseline Costs
%Total WO!FGD W!FGD

1.

2.

3.

4.

5.

6.

1982

1983

1984

1985

1986

1987

1987

1988

1989

1990

1991

1992

2

8

30

37

20

3

1,878

7,513

28,174

34,747

18,783

2,817

2,009

8,037

30,139

37,172

20,093

3,014

Associated Transmission Facilities

5.

6.

1986

1987

1991

1992

20

80

1,034

4,138

1,034

4,138
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-

7. Coal-Fired Unit F2 (COAL F2) 100 MW in Fairbanks Area.

This unit will be required for both the independent and inter

connected system expansions, with generation reserve sharing only.

However, with both reserve sharing and firm power transfer, it

is replaced, together with COAL 5, by a 300 MW unit (COAL 6).

This unit will be very similar to ANCH 11, which in turn was

based on the Healy Unit 2 Plant, as reported by Stanley Con

sultants. The unit costs will be increased proportionately,

to allow for the change of unit size from 104 MW to 100 MW.

This has been economically scaled using the nomograph

(Figures D-l and 0-2) in this appendix.

For Generating Plant COAL F2:

Plant Cost Estimates: 1979 Baseline Cost Levels

Without FGD

With FGO

$120,000,000

$130,000,000

or $1200/kW

or $1300/kW

-
-

Associated Transmission Facilities:

Assuming a plant site location at or near Healy, the trans

mission line and substation requirements are similar to those

required for Healy Unit 2. Reference Stanley Consultants

Review Report to GVEA, Appendix A, P. A-I:

Transmission Facility Costs:

1979 Cost Levels
(1.1 x 1978 Costs)

Transmission Substation
Line Facilities

Equipment and Material

Contingency

Construction Cost

Eng/g., Legal & Overhead

TOTAL

o - 19

$15,510,000

465,000

$15,975,000

2,455,000

$18,430,000

$3,348,000

100,000

$3,448,000

102,000

$3,550,000
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""""
Disbursements - $1000

Coal-Fired Unit (COAL F2):
~

1979 Baseline Costs
Pre-Operational Year: %Total WO!FGD W!FGD

l. 1986 2 2,400 2,600

2. 1987 8 9,600 10,400

3. 1988 30 36,000 39,000 ~

4. 1989 37 44,400 48,100

5. 1990 20 24,000 26,000 ""'"
6. 1991 3 3,600 3,900

Associated Transmission Facil ities: .-

5. 1990 20 4,400 4,400

6. 1991 80 17,580 17,580

8. Coal-Fired Unit 5 (COAL 5) 200 MW in Anchorage Area.

This unit will be required for both the independent and inter

connected system expansions, with generation reserve sharing only.

However, with both reserve sharing and firm power transfer, it

is replaced, together with COAL F2, by a 300-MW unit (COAL 6).

The cost estimate for this generating plant was obtained by scaling

costs from a base reference of 100 MW to 200 MW, using the nomograph

(Figures D-1 and D-2) contained in this Appendix. Then Alaskan

construction cost location adjustment factors were used to determine

the cost relevant to the Beluga site in the Anchorage Area.

From Healy to Beluga - Location Factor = 2.75/2.42 = 1.14

For Generating Plant COAL 5

Plant Cost Estimates:

1979 Baseline Cost Levels ($1000)
Healy Site Beluga Site

-
Without FGD

With FGD

$165,000

$175,000

o - 20

or $825/kW

or $875/kW

$188,000 or $ 940/kW

$200,000 or $1000/kW
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Associated Transmission Facilities:

Assuming a section of transmission line and substation facilities,
for connection to existing transmission system in Anchorage area.

Transmission Line (allow 50 miles)

Total Cost of Line Facilities =
Substation Terminal at Knik Arm =

@ $174,000/mile

$ 8,700,000

3,545,000

-

i'

Total Transmission Facilities $12,245,000

Disbursements - $1000

Coal-Fi red Unit (COAL 5)

1979 Baseline Costs
Pre-Operational Year: %Total WO/FGD W!FGD

l. 1986 2 3 1 760 4,000

2. 1987 8 15,040 16,000

3. 1988 30 56,400 60,000

4. 1989 37 69,560 74,000

5. 1990 20 37,600 40,000

6. 1991 3 5,640 6,000

Associated Transmission Facil ities:

5. 1990 20 2,450 2,450

6. 1991 80 9,795 9,795

9. Coal-Fired Unit 6 (COAL 6) 300 MW in Anchorage Area.

This unit will not be required either for independent or inter

connected system expansion for generation reserve sharing only.

However, with reserve capacity sharing and firm power transfer,

it will replace both COAL F2 and COAL 5.

The cost estimate for this plant has been derived from the cost

for the reference 100 MW plant, using the nomograph (Figures 0-1

and 0-2) contained in this Appendix. This enabled consideration

of economies of scale obtained when the unit capacity is changed

from 100 to 300 MW and the differential costs associated with the

two sites, according to the Alaskan construction cost location

adjustment factor, similar to that developed for COAL 5.
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Associated Transmission Facilities:

Assuming a section of transmission line and substation facilities,

for connection to existing transmission system in Anchorage area.

Plant Cost Estimates:

1979 Baseline Cost Leve1s ($1000)
Healy Site Beluga Site

Without FGD $200,000 or $667/kW $228,000 or $760/kW

With FGD $240,000 or $800/kW $274,000 or $913/kW

Transmission Line (allow 50 miles)

Total Cost of Line Facilities =
Substation Terminal at Knik Arm =
Total Transmission Facilities

Disbursements - $1000

Coal-Fired Unit (COAL 6)

D - 22

@$240,000/mile

$12,000,000

6,250,000

$18,250,000
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-

10. Coal-Fired Unit 2 (GEN 2) 300 MW at New Site in Anchorage Area.

This unit is required for both independent and interconnected

systems but in-service date postponed one year with intertie.

For Generating Plant COAL 6:

It is assumed that site will be near to previous plant location at

Beluga, in sufficient proximity to assume cost basis to be identical,

with difference only in the time frame for construction.

Cost estimate for plant and associated transmission facilities are

then identical to that for COAL 6.

Disbursements - $1000

Coal-Fired Unit (GEN 2)

1979 Baseline Costs
Pre-Operational Year: % Total WO/FGD W/FGD

Independent Interconnected

l. 1989 1990 2 4,560 5,480

2. 1990 1991 8 18,240 21,920

3. 1991 1992 30 68,400 82,200

4. 1992 1993 37 84,360 101,380

5. 1993 1994 20 45,600 54,800

6. 1994 1995 3 6,840 8,220

Associated Transmission Facilities:

5. 1993 1994 20 3,650 3,650

6. 1994 1995 80 14,600 14,600
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0.3 DATA AND COST ESTIMATES FOR SUPPLY OF CONSTRUCTION POWER

TO UPPER SUSITNA PROJECT SITES

The requirements of the combined Rai"'belt area generation expansion, with

inclusion of both Watana and Devil Canyon power from the Susitna develop

ment, schedules Unit 1 from Devil Canyon in January 1995, only 3 years

after the first unit goes on line at Watana Damsite. Assuming as a first

construction schedule that of the U.S. Army Corps of Engineers, the con

struction periods are 6 and 5 years, respectively, for Watana earthfill

dam and the concrete arch dam at Devil Canyon. Thus, with the generation

staging of the plan for interconnection, the total construction period

would be 11 years, with pre-operational construction periods of 6 years

for Watana and 5 years for Devil Canyon. There would be concurrent con

struction during 2 years.

Prior to the first unit on-line at Watana, construction power would be

required for 6 years at Watana and 2 years at Devil Canyon. It is assumed,

for purposes of analysis, that separate provision would need to be made

for the full construction power needs at both sites. From estimates by

the Consultants:

~)

Connected Load

Watana
Devil Canyon

4000 kW (estimated at 3750 kW)
3400 kW (estimated at 3350 kW)

Operational Assumptions for Both Sites:

6 months/yr intensive operation @0.65 LF
6 months/yr light loading @0.30 LF

Corresponding to construction planning assumptions of U.S. Corps of Engineers.

Figure 7-1 of Chapter 7 shows the recommended sites at Watana and Devil

Canyon for the Susitna development and the routing of the tap line to the

sites from the transmission tap station, located on the main transmission

corridor for the Anchorage-Fairbanks Intertie. The tap line can later be

used also for a subtransmission circuit for distribution in the area,

following the completion of the construction program.
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- A. Alternative 1- Cost of Construction Power by Diesel Generation

(This will constitute benefits for B/C analysis)

-

Basic Assumptions:

1. Diesel units purchased for Watana will be used for a period of

6 years and then sold at depreciated value.

2. Diesel units purchased for Devil Canyon will be used for a period

of 5 years and then sold at depreciated value.

3. No prOV1S1on will be made at Devil Canyon for tapping 230-kV

line from Watana once energized, due to prior purchase of

diesel units for construction power.

4. Diesel units will be installed in multiples of 675 kW net/unit.

6 units at Watana 4050 kW net capacity

5 units at Devil Canyon 3375 kW net capacity

From previous construction power estimates for diesel unit installations:

1979 Cost ~ $700/kW

Installation for Watana construction power units would be made in 1985,

ready for service in January 1986.

Escalating @ 7% through 1985 - Cost Level ~ $1050/kW.

Installation for Devil Canyon construction power units would be made in

1989, ready for service in January 1990.

Escalating @ 7% through 1989 - Cost Level = $1377/kW.

Cost of Diese-l Installations:

Watana

Devil Canyon

~ $1050 x 4050 ~

= $1377 x 3355 ~

$4,252,500

$4,647,375

This capital investment would be disbursed 1n 1985 and 1989, respectively,

for Watana and Devil Canyon.
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From previous construction power estimates for diesel unit installations:

1979 Cost ~ $700/kW
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Escalating @ 7% through 1985 - Cost Level ~ $1050/kW.

Installation for Devil Canyon construction power units would be made in
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Cost of Diesel Operation During Construction

Basic Assumption: Maximum Coincident Demand = Connected Load

This, incidentally, introduces a measure of maximum loading which tends to

compensate for an initial lower estimate of construction power requirements

by a factor equivalent to projected diversity.

Average Energy Usage Per Year:

Watana 3750 (0.65 + 0.30) 8760 kWh = 15,603,750 kWh
2

Say 15.60 GWh/yr for 6 yrs.

Devil Canyon 3350 (0.65 + 0.30) 8760 kWh = 13,939,350 kWh
-2-

Say 13.94 GWh/yr for 5 yrs.

Operating Characteristics of Diesel Units:

Fuel Rate Assumed - 13 kWh/gal (diesel fuel)

Base Price for Diesel Fuel - 41.2 t/gal (1977 actual)

Plus 5% Allowance for Lube Oil - 43.3 t/gal

To be escalated @ 11% to 1980 and 7% thereafter.

O&M for diesel units estimated at 5% of total cost of incremental generation.

Year Devil CanyonYear Watana Dam

1986 $1,118,500

1987 1,198,100

1988 1,280,800

1989 1,371,200

1990 1,468,000

1991 1,569,400

1990

1991

1992

1993

1994
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$1,311,800

1,402,400

1,501,300

1,607,300

1,708,800
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DIESEL GENERATION OPERATING COSTS

Diesel Fuel Including Lube Oil O&M Total Operating Cost
Year t/gal mi 11 s/kWh (mills/kWh) (mi 11 s/kWh)

1977 43.3 33.3 1.7 35.0

1978 48.1 37.0 1.9 38.9

I~ 1979 53.3 41. 0 2.1 43.1

1980 59.2 45.5 2.3 47.8

1981 63.3 48.7 2.4 51.1

~
1982 67.8 52.2 2.6 54.8

1983 72.5 55.8 2.8 58.6

1984 77.6 59.7 3.0 62.7

1985 83.0 63.8 3.2 67.0

1986 88.8 68.3 3.4 71. 7

.... 1987 95.1 73.2 3.6 76.8

1988 101. 7 78.2 3.9 82.1

1989 108.8 83.7 4.2 87.9

1990 116.5 89.6 4.5 94.1
c'-

1991 124.6 95.8 4.8 100.6

1992 133.3 102.5 5.2 107.7-
1993 142.7 109.8 5.5 115.3

1994 152.6 117.4 5.9 123.3

.....
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Depreciated Value of Diesel Units:

Basic Assumption of 15-Year Service Life.

Assume Straight-Line Depreciation

I. Watana Installation

Installed Cost (new) = $4,252,500 (1985)

Depreciation/Year = 283,500

Depreciated Value (1991) 6-Year Period = $2,551,500

2. Devil Canyon Installation

Installed Cost (new) =
Depreciation/Year =
Depreciated Value (1994)

$4,647,375 (1989)

309,825

5-Year Period = $3,098,250

Discounted Value of Benefits (Diesel Generation Alternative)

Base Year 1979 (Discounted @ 7%)

Year

1979

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Construction
PWF' Cost ($)

1. 00000

0.66634 4,252,500

0.62274

0.58200

0.54393

0.50834 4,647,375

0.47509

0.44401 -2,551,500

0.41496

0.38781

0.36244 -3,098,250

Operating
Cost ($)

1,118,500

1,198,100

1,280,800

1,371,200

2,779,800

2,971,800

1,501,300

1,607,300

1,718,800

Total Cost
($)

4,252,500

1,118,500

1,198,100

1,280,800

6,018,575

2,779,800

420,300

1,501,300

1,607,300

-1,379,450

TOTAL PW 1

Present Value
($)

2,833,611

696,535

697,294

696,666

3,059,482

1,320,655

186,617

622,979

623,327

-499,968

10,237,198

-
-

(- sign denotes assumed resale value)
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s. Alternative 2 - Cost of Construction Power by Temporary Tapline

(This will represent costs for SiC analysis)

..-

I~

-

Basic Assumptions:

1. Same loading conditions and time frame as per Alternative 1.

2. Sequence of temporary construction as per previous assumptions.

3. Reuse of substation equipment possible after construction program

completed but no salvage value on line material. (Note: Possible

reuse as distribution line to recreational areas.) Assume resale

value of substation equipment to be depreciated value based on

25-year life of facilities.

4. Cost of power based on wholesale rates in Railbelt area.

From previous estimates for line and substation facilities:

Construction Costs:

69-kV subtransmission line $3,200,000 (1985 level)

Susitna tap station + Watana substation facilities

Baseline cost level = $26.50/kVA (1979)

Escalating @ 7% to 1985 (6 yrs)

Construction Cost = $40/kVA (1985)

Total Construction Cost = $400,000

69/4.16 kW, 5 MVA, Substation at Devil Canyon (1979 levels)

Transformer $45,000 fob factory (Virginia)

Allowing 5% for shipping and handling, etc.

At jobsite cost = $47,250

Fused Disc. Sw. = 2,750

Structure, Conc, pad, etc. = 5,000

-

-

TOTAL
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$55,000
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Construction Costs:
-

Equi pment

Labor

Design

TOTAL

60%

30%

10%

$55,000

28,000

9,000

$92,000 or $18.4/kVA (1979)

-
Substation would be installed in 1989.

Escalated at 7% from 1979 levels.

1989 Construction Cost

Total Construction Cost

= $36.2/kVA

$181,000

O&M For Temporary Construction Power Line Maintenance

69 kV Wood Pole line - Approximately 40 mi 1es long (11+29M)

Total O&M
Year $/M Costs ($ )

1986 330 13,200

1987 345 13,800

1988 360 14,400
40 MTotal

1989 380 15,200

1990 400 16,000

1991 420 16,800

29 MTotal {

1992 440 12,800

1993 460 13,300

1994 485 14,000

Note: That due to overlap in construction schedules for Watana and Devil
Canyon the capacity of the Susitna tap station will need to be
doubled by addition of second 5 MVA transfer. This will be moved
to spares inventory after 2 years.
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Cost of Construction Power Supplied over Temporary Line Facility

Based on information from RWRA 2/1/79

Wholesale rates for Railbelt area, with combination of Susitna

Hydropower and large coal-fired plant feeding interconnection.

Wholesale Rate Cost of Energy (mills/kWh)
I""" Year Rate of Change (mills/kWh) Bus-Bar Substation

1979

} 10%

17 Note: 1977 Cost Levels- 1980 18

1981 20
,..... 1982 22

1983 24
,.....

1984 8% 26

1985 28

~ 1986 30 27.3 30.2

1987 32

i""'" 1988 34

1989 37

- 1990 7% 39 31. 0 33.5

1991 42

1992 45

1993 47

- 1994 5% 50

1995 33.2 36.6

2000 36.2 39.1

re,-
I
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Conversion of Total Energy Rate to 2-Part Tariff

Assumption: 100 MW Power Transfer at 0.6 LF is 525.6 GWh/yr.

Total Revenue 50/50 Revenue From: Equivalent Tari ff
Bulk Rate for Bulk Rate Demand

~
Demand Rate Energy Rate

Year (mi 11 s/kWh) ($1000) ($1000) ( 1000) ($/kWh) (mi 11 s/kWh)

1979 17 8,935.2 4,467.6 74.5 8.5

1980 18 9,460.8 4,730.4 78.8 9.0

1981 20 10,512.0 5,256.0 87.6 10.0

1982 22 11,563.2 5,781. 6 96.4 11.0

1983 24 12,614.4 6,307.2 105.1 12.0
ill"'"

1984 26 13,665.6 6,832.8 113.9 13.0

1985 28 14,716.8 7,358.4 122.6 14.0
~

1986 30 15,768.0 7,884.0 131.4 15.0

1987 32 16,819.2 8,409.6 140.2 16.0 ~

1988 34 17 ,870. 4 8,935.2 148.9 17.0

1989 37 19,447.2 9,723.6 162.1 18.5

1990 39 20,498.4 10,249.2 170.8 19.5
~

1991 42 22,075.2 11,037.6 184.0 21. 0

1992 45 23,652.0 11,826.0 197.1 22.5

1993 47 24,703.2 12,351. 6 205.9 23.5
~

1994 50 26,280.0 13,140.0 219.0 25.0

-
Allow 5% adder for line and substation losses - assume the resulting rates are
applicable to price construction power. ~~

-
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ill"'"

1984 26 13,665.6 6,832.8 113.9 13.0

1985 28 14,716.8 7,358.4 122.6 14.0
~

1986 30 15,768.0 7,884.0 131.4 15.0

1987 32 16,819.2 8,409.6 140.2 16.0 ~

1988 34 17 ,870. 4 8,935.2 148.9 17.0

1989 37 19,447.2 9,723.6 162.1 18.5

1990 39 20,498.4 10,249.2 170.8 19.5
~

1991 42 22,075.2 11,037.6 184.0 21. 0

1992 45 23,652.0 11,826.0 197.1 22.5

1993 47 24,703.2 12,351. 6 205.9 23.5
~

1994 50 26,280.0 13,140.0 219.0 25.0

-
Allow 5% adder for line and substation losses - assume the resulting rates are
applicable to price construction power. ~~

-
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-, Cost Estimate for Construction Power

Assuming same loading as for diesel generation alternative.

1. Watana Damsite (3750 kW, 15.6 GWh/yr)

Demand Rate Energy Rate Construction Power Costs
Year ($/kW) (mill s/kWh) Demand ($) Energy ($) Total ($)

1986 138.0 15.8 517 , 500 246,480 763,980

- 1987 147.2 16.8 552,000 262,080 814,080

1988 156.3 17.9 586,125 279,240 865,365

I""'"
1989 170.2 19.4 638,250 302,640 940,890

1990 179.3 20.5 672,375 319,800 992,175

1991 193.2 22.1 724,500 344,760 1,069,260
!!'"

2. Devil Canyon Dams ite (3350 kW, 13.94 GWh/yr)
"'''''

Demand Rate Energy Rate Construction Power Costs
Year ($/kW) (mills/kWh) Demand ($) Energy ($) Total ($)

1990 179.3 20.5 600,655 285,770 886,425

- 1991 193.2 22.1 647,220 308,074 955,294

1992 207.0 23.6 693,450 328,984 1,022,434

1993 216.2 24. 7 724,270 344,318 1,068,588.....
1994 230.0 26.3 770,500 366,622 1,137,122

....
I

.....
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Depreciated Value of Substation Facilities

Basic Assumption of 25-Year Service Life

Assume Straight Line Depreciation

l. Watana Substation

Installed Cost (new) = $ 27.6/kVA (1985)

= $138,000

Depreciation/Year = $ 5,520

Depreciated Value = $104,880 (1991) (6-year period)

2. Devil Canyon Substation

Installed Cost (new) = $ 36.2/kVA (1989)

= $ 181,000

Depreciation/Year = $ 7,240

Depreciated Value = $ 144,800 (1994) (5-year period)

..."

3. Susitna Tap Station/Watana Bus Tap
""'!l

Installed Cost (new) = $ 262,000 (1985)

Depreciation/Year = $ 10,480

Depreciated Value = $ 167,680 (1994) (7-year period) ~

To transfer 5 MVA facility from Susitna Tap to Watana.

Cost of removal and transfer = $30,000 (1991)

Cost of second 5 MVA step-down facility at Susitna tap.

In 1989 for Supplementary power to Devil Canyon = $343,400

Depreciated value after 2 years = $315,900
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Discounted Value of Costs (Sub-Transmission Tapline Alternative)

Base Year 1979 (Discounted @ 7%)

Construction Cost of Power Total Cost Present Value
Year PWF I Cost ($) O&M ($) ($) ($) ($)

1979 1. 00000

1985 0.66634 400.000 400.000 266,536

1986 0.62274 13,200 763,980 777.180 483,981

1987 0.58200 13 ,800 814,080 827 .880 481,826

1988 0.54393 14,400 865.365 879.765 478.531

1989 0.50834 524,400 15.200 940,890 1.480.490 752,592

1990 0.47509 16,000 1,878.600 1,894,600 900,106

1991 0.44401 -390.780* 16.800 2.024.554 1,650.574 732.871

1992 0.41496 12,800 1,022.434 1,035,234 429,581

1993 0.38781 13,300 1,068.588 1.081,888 419,567

1994 0.36244 -312.480 14,000 1,137,122 838.642 303,957

TOTAL PW I 5,249,548

* Including one-time cost of transfer of tap facilities
and resale value of 5-MVA substation.

BIC Ratio for Construction Power Supply by Tapline.

BIC Ratio = Discounted Cost of Diesel Generation Alternative
Discounted Cost of Tapline Alternative

= 10.237,198
5,249.548

= 1. 95
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SUMI"1ARY

BASELINE COSTS (1979)

ASSOCIATED WITH TWO CONSTRUCTION POWER ALTERNATIVES

$1000 (1979)

.... ( Independent) (I nterconnected)

Diesel Tapline

... Year Generat i on Supply

1985 2,835 267

1986 695 483

1987 697 481-
1988 696 478

!!I'/ili¥ll 1989 3,055 752

1990 1,324 902

1991 187 734

1992 623 430

1993 623 419

~ 1994 -5001:/ 304

1/ Negative sign indicates net resale value predominates over costs.

,...
I
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D.4 ALTERNATIVE GENERATING PLANT FUEL COSTS

The year-by-year analysis of comparative fuel costs follows:

A. First Period (1984-87) - Firm Power Transfer of 30 MW, 145 GWh

Year

1984

Interconnected System Expansion

The number and type of generat
ing plants is identical to that
for each system operating inde
pendently.

Independent System Expansion

Each independent system would
be supplied by operational
units on basis of economic
dispatch to meet individual
area needs.

The determination of relative economic advantage to either

system, of a firm power transfer, would require a detailed

analysis, necessitating production costing of economically

dispatched units for the Anchorage and Fairbanks systems. It

is a reasonable measure to delete the comparison of marginal

advantages accruing for this year of operation.

1985 ANCH 9 - 78 MW SCGT is added to
AML&P system, obviating the
need for both NORT 3 and BELU 9.

Two units are required in
Anchorage area, ANCH 9 -
78 MW SCGT and BELU 9 -
71 MW RCGT, together with
NORT 3 - 69 MW SCGT unit at
the Northpole Station in
Fairbanks.

As a first approximation, the relative generation cost advan

tage may be determined by estimating the respective fuel costs

associated with the generation of 145 GWh of energy by either

ANCH 9 or NORT 3, taking into consideration different primary

fuel costs and thermal efficiencies. The unit ratings are

sufficiently close to justify this analytical approach, on the

basic assumption that equivalent energy would be generated

during the year by the two units. An adjustment would then

be made to allow for the differential cost of supplying line

losses in the transmission intertie, which would amount to

1. 5 GWh/yr.
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Comparative Fuel Costs:

ANCH 9 - 78 MW SCGT

From Battelle Report (see Figure 0-3)

See Figure D-1

Trend CurVe for HR8444 New Gas

with 8% inflation and escalation

1985 Fuel Cost = $3.60/MBTU

Net Heat Rate = 14,500 BTU/kWh

Annual Cost of Fuel (ACF)

to generate 145 GWh:

ACF @ 0.21 PCF~/ = $3.60 x 145 x 14,500

= $7,569,000

NORT 3 - 69 MW SCGT

From Stanley Consultants Report P. 21

1978 Fuel Cost = $1.98/MBTU

Escalating @ 10% per year1/:
1985 Fuel Cost = $3.86/MBTU

For distillate from North Pole refinery

From Table 6, P. 22:

Net Heat Rate = 15,130 BTU/kWh

Annual Cost of Fuel (ACF)

to generate 145 GWh:

ACF @ 0.24 PCF~/ = $3.86 x 145 x 15,130

= $8,468,000

The total cost comparison is in favor of ANCH 9 generation to supply Fairbanks.

Total cost of generation, including loss component = $7,648,000.

1986 BELU 9 - 71 MW SCGT is added

to CEA system, the inter

connection having served to

delay the in-service of the

combustion turbine by one year.

It is assumed that this unit

will be operated for supply to

CEA system only during first

year of operation.

ANCH 10 - 104 MW coal-fired

plant is added to AML&P

system for both independent

and interconnected system

expansions. KNIK A - 15 MW

thermal power plant (CEA) is also

retired from both expansions.

-

The relative economic advantage is attributable to the fuel cost

differential between distillate for NORT 3 generation and Beluga

gas for generation by either ANCH 9 or BELU 9. Selecting ANCH 9

as in the previous analysis for 1985:

11 7% inflation ~ 3% escalation.
2/ .
- PCF = Plant Capacity Factor.
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Comparative Fuel Costs:

ANCH 9 - 79 MW SCGT NORT 3 - 69 MW SCGT

1986 Fuel Cost = $4.00/MBTU 1986 Fuel Cost = $4. 25/MBTU

Net Heat Rate = 14,500 BTU/kWh Net Heat Rate = 15,130 BTU/kWh

Annual Cost of Fue 1 (ACF) Annual Cost of Fuel (ACF)

to generate 145 GWh: to generate 145 GWh:

ACF @ 0.21 PCF = $8,410,000 ACF @ 0.24 PCF = $9,324,000

The cost comparison is once again in favor of ANCH 9 generation to supply

the equivalent amount of energy over intertie, as would otherwise be

generated locally in Fairbanks.

Total cost of ANCH 9 generation, including transmission loss = $8,498,000.

-

1987 This is the first year of operation of COAL 1 - 200 MW coal-fired

plant on the Anchorage system. As this would be the first year

of operation for the first major coal-fired plant in the Railbelt,

for either independent or interconnected expansions, it would

be thus common to the two alternatives. The relative cost

advantages would then again be determined by consideration of

the relative generation cost for ANCH 9 and NORT 3.

-
Comparative Fuel Costs:

ANCH 9 - 79 MW SCGT

1987 Fuel Cost = $4.25/MBTU

Net Heat Rate = 14,500 BTU/kWh

Annual Cost of Fuel (ACF)

to generate 145 GWh:

ACF @ 0.21 PCF = $8,936,000

NORT 3 - 69 MW SCGT

1987 Fuel Cost = $4.68/MBTU

Net Heat Rate = 15,130 BTU/kWh

Annual Cost of Fuel (ACF)

to generate 145 GWh:

ACF @ 0.21 PCF = $10,267,000

-

Total cost of ANCH 9 generation, including transmission loss = $9,029,000.
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B. Second Period (1992-96) - Firm Power Transfer of 70 MW, 337 GWh

-
Year

1992

Interconnected System Expansion

Interconnected operation obvi
ates the need for COAL 5 - 200
MW unit in Anchorage area and
COAL F2 - 100 MW unit in Fair
banks area. Comparable genera
tion is maintained by COAL 6 
300 MW unit in Anchorage area.

Independent System Expansion

COAL 5 would have to be added
to Anchorage system and COAL
F2 to Fairbanks.

Comparative economic advantage is determined by relative magnitude

of fuel costs, for either COAL 6 or COAL F2, to generate same

energy.

Comparative Fuel Costs:

• COAL 6 - 300 MW • COAL F2 - 100 MW

From Battelle Report (see Figure D-4)

Fuel Cost in 1992

Net Heat Rate

ACF to generate 337 GWh

$2.60/MBTU

9,500 BTU/kWh

$8,324,000

$1. 90/MBTU

10,700 BTU/kWh

$6,851,000

The comparative advantage in this case moves to the use of Healy coal. However,

as with interconnection, the unit COAL F2 will be eliminated in favor of the

p- economies of scale associated with the COAL 6 unit. Without production costing,
I
I

, it is not possible to determine the overall economic advantage of introducing

COAL 6, so for present analysis it is assumed that no economic energy transfer

is possible. However, as a first approximation, the fuel costs for this year

will be entered into economic analysis to consider the effect of the differential.

,....
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1993 ANCH 11 - 104 MW coal-fired unit
added to AML&P system in this
year for interconnected ex
pansion, after an interval of
five years following the in
service date for same unit with
independent expans i on. PEAK Al 
78 MW combustion turbine also in
service from beginning of year.

PEAK Al - 78 MW combustion
turbine in-servi~e from beginning
of year, for independent ex
pansion of Anchorage system.

-
-

Of interest in this year is a comparison between the cost of

energy generation for ANCH 11 and COAL F2 using the same source

of fuel, Healy coal. Thus, the relative advantage of either

generating at the existing plant site at Healy or in the vicinity

of Anchorage may be examined for similar capacity units having

the same thermal efficiency, to determine the economies of

energy transfer by intertie.

Comparative Fuel Costs:

Cost of Healy coal in 1993

Net Heat Rate

ACF to generate 337 GWh

• ANCH 11 •

$2. 4/MBTU1/
10,700 BTU/kWh

$8,654,000

COAL F2

$2.00/MBTU~/

10,700 BTU/kWh

$7,212,000

-,
Once again the comparative advantage lies with the generation of energy at the Healy

site. However, with interconnection the need for COAL F2 disappears in favor of

the economies of scale attendant on COAL 6. It may be noted that the cost differ

ential in favor of Healy disappears if the COAL F2 site would be moved away from

Hea ly for envi ronmenta 1 reasons to say Nenana. In thi sease, the cost of generation

would be approximately the same whether coal were transported either to Anchorage

or Nenana, as the transmission loss, associated with ANCH 11 (104 MW) generation

and transfer over the intertie, would be compensated for by the slightly higher

heat rate to be expected with the 100 MW unit of COAL F2.

1/ Delivered to Anchorage plant site.
2/ Delivered to Healy plant site.
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1994 As GEN 1 - 300 MW coal-fired generating plant added for both

independent and interconnected system expansions, the previous

combination of ANCH 11 and COAL F2 can again be examined to

determine the differential cost of fuel.

Comparative Fuel Costs:

Cost of Healy coal in 1994
(Minemouth Generation, FOB Tipple)

Net Heat Rate

ACF to generate 337 GWh

• ANCH 11

$2.5/MBTU

10,700 BTU/kWh

$9,015,000

• COAL F2

$2.2/MBTU

10,700 BTU/kWh

$7,933,000

-

It may be noted that due to divergence of fuel cost trends after 1993, for coal

delivered to either Anchorage or Nenana, rather than minemouth, the economic ad

~antage moves progressively towards generation at an Anchorage location, with

transfer of the equivalent energy over the intertie. However, in 1994, it is

possible to transmit energy generated economically at Healy to Anchorage over

the intertle.

Total cost of COAL F2 generation, including transmission loss ~ $8,016,000.

1995 COAL F3 - 100 MW coal-fired
plant is introduced to the
Fairbanks area and PEAK A2 
78 MW combustion turbine is
added to the AML&P system.
Interconnection results in the
postponement by one year of
the 300 MW GEN 2 in the
Anchorage area.

GEN 2 - 300 MW coal-fired plant
is introduced to the Anchorage
area with independent system
expansion but the 78 MW com
bustion turbine PEAK A2 is not
required in addition to the
large coal-fired plant. COAL F3
is added to the system in the
Fairbanks area.

l,pm

As COAL F3 is common to both the independent and interconnected

system expansions, it is of interest whether the gas-fired PEAK A2

in Anchorage could economically displace the equivalent energy

generated by the coal-fired unit COAL F3 in the Fairbanks area.
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Comparative Fuel Costs:

Cost of New Gas in 1995
(HR 8444 - 8% infl. + esc.)

Cost of Healy Coal in 1995
(Minemouth Plant, FOB Tipple)

Net Heat Rate

ACF to generate 337 GWh

• PEAK A2

$7.70/MBTU

14,500 BTU/kWh

$37,626,000

• COAL F3

$2.40/MBTU

10,700 BTU/kWh

$8,654,000

There is a definite economic advantage to coal generation at Healy and energy

transfer over the intertie to displace gas-fired generation in Anchorage.

Total cost of COAL F3 generation, including transmission loss = $8,745,000.

1996 GEN 2 - 300 MW coal-fired
plant is introduced to the
Anchorage area, the inter
connection serving to post
pone its in-service date by
one year.

PEAK A2 - 78 MW combustion
turbine is introduced to the
AML&P system in Anchorage.

~,

In this final year of analysis, it is of interest to compare the

relative economic advantages of coal-fired generation at either

the Fairbanks (Healy) or Anchorage (Beluga) sites.

Comparative Fuel Costs:

Cost of Beluga Coal in 1996

Cost of Healy Coal in 1996

Net Heat Rate

ACF to generate 337 GWh

• GEN 2

$3.3/MBTU

9,500 BTU/kWh

$10,565,000

• COAL F3

2.5/MBTU

10,700 BTU/kWh

$9,015,000 -.
Once again it is more economical to generate in the Fairbanks area and transfer

energy south over the intertie to Anchorage.
_.

Total cost of COAL F3 generation, including transmission loss
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= $9,109,000.
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N(JrI\C)~lrE1Jnca cu ates
CX~l)liUIIIY used8
iri ~x)wer pants
By JAMES McALISTER. Arkansas Power & Light Co.

-

Historically, the lJer unit cost of
la'rger power plants has been less
than that of smaller plants. The
proportionality was examined in
some detail in the article "Economy
of Scale in Power Plants" in the
August 1977 issue of POWER ENGI
NEERING Magazine, p. 51

The basic equation is:
(C,/C?) (MW,/MW2)P

Where:
C, cost of plant 1
C~ cost of plant 2
MW, capability of plant 1
MW~ capability of plant 2
P proportionality factor

For many years, this proportionality
factor C'veraged about 0.6, which led
to the so-called "Six-tenths Power

·Law." However, as explained in the
article referred to above, extended
project schedules and inflation
cause the factor to increase

This nomogram solves the equation
and permits a cost comparison of
plants of different sizes. It assumes,
of course, that they are essel1tially
identical in construction technique,
design and time frame, and that the
only significant difference is in size.

Example: A 200-MW plant can be
built for $200 million. Find the cost of
a similar 1000-MW plant.

SOlution: (1) Connect unit ratings of
200 MW and 1000 MW on the MW,
and MW2 scales, and mark intersec
tion with Reference Line X. (2) Align
this point with assumed scaling fac
tor P = 0.6 and extend to cut
Reference Line Y. (3) Connect this
point with 0.2 on C, scale and extend
to C2 scale. Read answer as $0.53
billion. END

To obtain an extra copy 01 this article.
circle 206 on Reader Service Card
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proportionality was examined in
some detail in the article "Economy
of Scale in Power Plants" in the
August 1977 issue of POWER ENGI
NEERING Magazine, p. 51

The basic equation is:
(C,/C?) (MW,/MW2)P

Where:
C, cost of plant 1
C~ cost of plant 2
MW, capability of plant 1
MW~ capability of plant 2
P proportionality factor

For many years, this proportionality
factor C'veraged about 0.6, which led
to the so-called "Six-tenths Power

·Law." However, as explained in the
article referred to above, extended
project schedules and inflation
cause the factor to increase

This nomogram solves the equation
and permits a cost comparison of
plants of different sizes. It assumes,
of course, that they are essel1tially
identical in construction technique,
design and time frame, and that the
only significant difference is in size.

Example: A 200-MW plant can be
built for $200 million. Find the cost of
a similar 1000-MW plant.

Solution: (1) Connect unit ratings of
200 MW and 1000 MW on the MW,
and MW2 scales, and mark intersec
tion with Reference Line X. (2) Align
this point with assumed scaling fac
tor P = 0.6 and extend to cut
Reference Line Y. (3) Connect this
point with 0.2 on C, scale and extend
to C2 scale. Read answer as $0.53
billion. END

To obtain an extra copy 0' this article.
circle 206 on Reader Service Card
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FIGURE D-2

MI"ldW,lll <:,'Pdh,II!V Billions 01 dollars
~~

MW I MW~, (1 (7

X Y
1500 100 0.1 1.5

0.120 MW!.\

0.130
1000 1.0

~

w
z

500 ....J !~'"

400 0.4

300 0.5 0.3 -UJz
::J
UJ
uz -I.LI

1.0 a::
~
wa::

100 1500 1.5 0.1

p

~~ ~ ~~~?, ~

Fl,llloll' oj dollars -
MWI

- 1500

1000

100

X
100

200

1500

D - 46

0.12
0.13

y
0.1

0.5

I.LI
Z
::J
w
uz

1.0
I.LI
a::
~
wa::

1.5

1.0

0.53
0.5

0.4

0.3

0.24
0.2

0.1

-
-

-

1m

FIGURE D-2

MI"ldW,lll <:,'Pdh,II!V Billions 01 dollars
~~

MW I MW~, (1 (7

X Y
1500 100 0.1 1.5

0.120 MW!.\

0.130
1000 1.0

~

w
z

500 ....J !~'"

400 0.4

300 0.5 0.3 -UJz
::J
UJ
uz -I.LI

1.0 a::
~
wa::

100 1500 1.5 0.1

p

~~ ~ ~~~?, ~

Fl,llloll' oj dollars -
MWI

- 1500

1000

100

X
100

200

1500

D - 46

0.12
0.13

y
0.1

0.5

I.LI
Z
::J
w
uz

1.0
I.LI
a::
~
wa::

1.5

1.0

0.53
0.5

0.4

0.3

0.24
0.2

0.1

-
-

-

1m

FIGURE D-2

MI"ldW,lll <:,'Pdh,II!V Billions 01 dollars
~~

MW I MW~, (1 (7

X Y
1500 100 0.1 1.5

0.120 MW!.\

0.130
1000 1.0

~

w
z

500 ....J !~'"

400 0.4

300 0.5 0.3 -UJz
::J
UJ
uz -I.LI

1.0 a::
~
wa::

100 1500 1.5 0.1

p

~~ ~ ~~~?, ~

Fl,llloll' oj dollars -
MWI

- 1500

1000

100

X
100

200

1500

D - 46

0.12
0.13

y
0.1

0.5

I.LI
Z
::J
w
uz

1.0
I.LI
a::
~
wa::

1.5

1.0

0.53
0.5

0.4

0.3

0.24
0.2

0.1

-
-

-



FIGURE D-3

/"
ISER

~AAIL BELTI21

RW RETHERFORD
ANCHORAGE(61

BELUGA/CHUGACH
ABSENT PALNG"o,

I I

'-..,,-J
POSSIBLE LIFE
BELUGA FIELD
COMMITTED RESERVES

ALASKA PIPEliNE
WELL HEAD<7J

BELUGA/CHUGACH
WITH PALNG,91

AVER. REFINERY
CRUDE OIL ACQ.
PRICE~

HR 8444 NEW GASI"
8% INF. & ESC.
5% INF.

0.5

::l.....
CD

EE 1.0
'-..
q)

0.1 1-1 -', ---1.1 --'-1 --'-1 --'-I 1'--- _
70 75 80 85 90 95 2000

YEAR

ESTIMATES OF FUTURE NATURAL GAS PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-6)

o - 47

FIGURE D-3

/"
ISER

~AAIL BELTI21

RW RETHERFORD
ANCHORAGE(61

BELUGA/CHUGACH
ABSENT PALNG"o,

I I

'-..,,-J
POSSIBLE LIFE
BELUGA FIELD
COMMITTED RESERVES

ALASKA PIPEliNE
WELL HEAD<7J

BELUGA/CHUGACH
WITH PALNG,91

AVER. REFINERY
CRUDE OIL ACQ.
PRICE~

HR 8444 NEW GASI"
8% INF. & ESC.
5% INF.

0.5

::l.....
CD

EE 1.0
'-..
q)

0.1 1-1 -', ---1.1 --'-1 --'-1 --'-I 1'--- _
70 75 80 85 90 95 2000

YEAR

ESTIMATES OF FUTURE NATURAL GAS PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-6)

o - 47

FIGURE D-3

/"
ISER

~AAIL BELTI21

RW RETHERFORD
ANCHORAGE(61

BELUGA/CHUGACH
ABSENT PALNG"o,

I I

'-..,,-J
POSSIBLE LIFE
BELUGA FIELD
COMMITTED RESERVES

ALASKA PIPEliNE
WELL HEAD<7J

BELUGA/CHUGACH
WITH PALNG,91

AVER. REFINERY
CRUDE OIL ACQ.
PRICE~

HR 8444 NEW GASI"
8% INF. & ESC.
5% INF.

0.5

::l.....
CD

EE 1.0
'-..
q)

0.1 1-1 -" ---1.1 --1..1 --'-1 --'-I 1'--- _
70 75 80 85 90 95 2000

YEAR

ESTIMATES OF FUTURE NATURAL GAS PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-6)

o - 47



FIGURE 0-4

10..------------------------------,

5

HEALY COAL
FOB NENANA

-\
INTERIOR ALASKA ENERGY
ADVISORY TEAM - HEALY

INTERIOR ALASKA ENERGY
ADVISORY TEAM 
FAIRBANKS

HEALY COAL
ANCHORAGE

FMUS \A
EXPERIENCE?/" ~

\ ~)~

0.5

1.0

GVEA HEALY
EXPERIENCE

-20009585 90

YEAR

8075
0.11--__--1 ---'- --'- --'- --'-- -'--__----'

70

ESTIMATES OF FUTURE COAL PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-7)

D - 48

FIGURE 0-4

10..------------------------------,

5

HEALY COAL
FOB NENANA

-\
INTERIOR ALASKA ENERGY
ADVISORY TEAM - HEALY

INTERIOR ALASKA ENERGY
ADVISORY TEAM 
FAIRBANKS

HEALY COAL
ANCHORAGE

FMUS \A
EXPERIENCE?/" ~

\ ~)~

0.5

1.0

GVEA HEALY
EXPERIENCE

-20009585 90

YEAR

8075
0.11--__--1 ---'- --'- --'- --'-- -'--__----'

70

ESTIMATES OF FUTURE COAL PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-7)

D - 48

FIGURE 0-4

10..------------------------------,

5

HEALY COAL
FOB NENANA

-\
INTERIOR ALASKA ENERGY
ADVISORY TEAM - HEALY

INTERIOR ALASKA ENERGY
ADVISORY TEAM 
FAIRBANKS

HEALY COAL
ANCHORAGE

FMUS \A
EXPERIENCE?/" ~

\ ~)~

0.5

1.0

GVEA HEALY
EXPERIENCE

-20009585 90

YEAR

8075
0.11--__--1 ---'- --'- --'- --'-- -'--__----'

70

ESTIMATES OF FUTURE COAL PRICES
(Source: Battelle Final Report 'Alaskan Electric Power', March 1978/Figure 6-7)

D - 48



APPENDIX E

TRANSMISSION LINE ECONOMIC ANAL YS IS PROGRAM (TLEAP)

APPENDIX E

TRANSMISSION LINE ECONOMIC ANAL YS IS PROGRAM (TLEAP)

APPENDIX E

TRANSMISSION LINE ECONOMIC ANAL YS IS PROGRAM (TLEAP)



---



APPENDIX E
1"''' TRANSMISSION LINE ECONOMIC

ANALYSIS PROGRAM (TLEAP)

r-

TABLE 8-1 CASE IA,-
TABLE 8-Ix CASE IA

TABLE 8-1-LL CASE IA

TABLE 8-2 CASE IC
F'

TABLE 8-3 CASE IB

TABLE 8-3x CASE IB

TABLE 8-3-LL CASE IB

TABLE 8-4 CASE IS

TABLE 8-4x CASE IB

TABLE 8-5 CASE 10

TABLE 8-5x CASE 10
~...

TABLE 8-6 CASE ID

!"'"' TABLE 8-6x CASE ID

TABLE 8-7 CASE IC

E - 1
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TABLE 8-1.

DISCOU~TEU VALUE OF BASE ytA~ ( 1979) INDEPENDENT S~SitM tOSTS
IN $1000

-----------------------------------------ESCALATION RATES---------------------------------------
DI $C OU>j[ U}; l/X 5% 67- 7% 8% 9% lOX 117. 12%

qAlt: ::::====== =====-== ------- ------- ======= ------- ======= ------- ------- =======------- ------- ------- ------- -------
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UISCOUNTEO VALUE OF bASf YtAR (1979) TNT~RCONNECTEU SYS1EM COS1S
IN 1iIOOO
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DI SCOIWT 07. I.IZ 5% 6% 7% 8% 9% 10% 11% 12%

>-1AIE ======= ====::== =:::.===== ==::==== ----_ ..... - ======= ======: ------- ------- -------------- ------- ------- -------
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TABU: 6-lX

UISCOU~TED VIL~E OF tiASE YEAR ( 19 7Q) INOEPENDE"ll SYS TPI COS TS
IN $1000

-----------------------------------------ESCALATIUN HATES------------------~--------------------

DISCOUNT O~ 1.j7- 5% 6% 7"1. 8% 9% 10% 11% 12%
HATt:: ------- ------- ------- - .... _---- ======= ======: ======= ------- ------- -------------- ------- ------- ------- ------- ------- -------

I:\.ou 2/~ 4 111 7? 3Su, 109 388,<.)78 1.j27,1.j7q 1I09,977 S16,903 56R,712 625,909 689,01.j8 758,730
1i.25 2~9,31J5 34b,235 5dO,203 417,69<; 1.j59,079 SO/J,760 555,18i1 610,1.'139 072,263 71.10,Ol.j6
Ii.,>n ~3'~, ~ol.j 53ii,581 371,b75 UOl',I93 1~1.j8, 1.j95 1.j':,2,967 ':'>1.j2,O/J8 5Qo,209 055,972 721,910
b.7S 229,5':;,0 331,lilLi 363, _~Ho 391\,'-160 1.j38,209 1.j~1,513 52':,,292 582,005 61.10,159 701.j,309
9. (10 2 2 f~ , '" Ij 1 323,904 3S"',326 389,9M7 4213,217 /J70 ,sHo 510,903 568,213 62/J,808 687,225
9.25 220,202 31o,bb8 3lJ 7,~Q5 381,206 u1B,50l 459,570 S(lLl,R71) 55u,820 609,'H)3 070,6111
9.'>0 215,7 0 11 3Id,f\21.j 339,1176 372,787 1.109,070 /J it <.) , () 7 3 <193,181 ,:,>41,1\12 ')9.,,430 65/1, SI.j I
9.75 211,11",1 303,568 532,471 30 /J,5iJ" 399,897 lJ38,867 481,824 529,177 581,375 638,909

10.0(1 207,217 29o,r.-92 325,267 350,530 390,qal iI2t',9 /H 470,789 510,903 50l,124 623,729
11!.<'5 "'.J,~, II') 3 2qO,S91 318,259 348,730 31\2,312 <119,305 460,06b 501.j,978 554,464 608,986
10.',0 199,(J76 284,461 511,<.143 3tll,ISo 373,883 l109i Q 32 4/J'l,041.j 1.j93,390 541,581 591.j,667
10.7') I ') r" 1() 2 21b,tlQ4 30l.i,bIO 333,783 305,686 1~00,H20 ll3'l,S13 1I82,129 529,005 5110,757
1 I. \) (I 191,3:H'l 212,b'cl7 29>;,357 320,611 3,}7,71/~ 3'11,95'1 1.j2q,66S 471,18S Slo,90~ 567,21.j1.l

ITI 11.25 I /jl ddl 2bl,03:J 292,076 319,032 3l.l9,900 383,31.j3 laO,091 460,51.j6 50'),084 5S4,111.I
1 I. SO Ik4,008 2ol,<130 21l5,903 312,Fill2 342,417 37ll,963 ll1O,781 450,201.j ll93,S96 <)1.j1,355

,,.J::o. 11.75 11'0,416 2S6,172 21\0,013 300,234 33':'>,1)18 366,811 401,728 41.j0,11.I9 482,ll29 528,955
12.00 17/,OB 2So,':)53 2711,220 299,8v2 327,936 351\,882 392,923 £130,372 471,571.j S16,903

DISCUUNTED VALUE OF A!l.SE YEAR (1979) INTERCONNECTED SYSTEM COSTS
IN $1000

-----_- __________________________________ ESCALATION RATES---------------------------------------

D1SCOUNT 0% I.j% 5% 6% 7'1. 8% 9% 10% 1 1% 12%
RATt ------- _... - .... _-- ======= ------- ----_ .... - ======= ------- ------- ------- =======------- ---.,..--- .... _----- ----_ ... - ------- ------- -------

H.110 21.15, Ri:L~ 36S,HR7 llO/~, 905 ll41:\,371 496,7'cl5 ';50,701 610,731 677,551 751,908 834,625
8.25 2:JO,1J11 3';1,120 39S,053 431,2"13 I.jtl4,352 ';36,106 59S,008 659,893 732,081.1 812,579
tI.Sll 235,0'18 3tlb,62 9 ,H'<), ..jQ'1 1I2b,S"l3 472,201 523,11.13 S7 '1 ,773 642,786 712,882 790,831.1
Po.15 229,939 ,~ll 0, 3 ~6 370,233 410,139 460,SSq S09,997 Sb~,009 626,211 694,281 769,967
9.00 2211,92tl 332,3t\Q 367,2llS 400,(140 449,213 ll97,2S4 5S0,701 610,150 076,259 "149,753

9.25 220,061 ~~24,"2q 358,':'>27 39b,2/J') 1.j38,212 1.18/),900 530,832 594,S86 658,798 730,171
<1.",0 215,332 317,09ii 350,1)67 380,744 427,51.13 1.j72,922 523,3813 S79,500 641,876 711,197
4.75 210,737 50 Q ,78 '1 3111,d59 377,527 417,19S 1161,306 510,353 561.j,877 625 "I.j 77 692,811

Ill. O.J 206,272 302,09 5 333,891.j 36t3,S~5 llO/,157 1.j50,01l2 ll'17,115 550,701 609,581 674,991.j
10.2') 2lll,933 2.95,1107 32",162 359,907 397,1.119 4,~9,llb 485,1.j58 536,956 5'14,172 6S7,721.j
10.'10 1'11,714 21'><1,120 316,0"11 3SI,4Mo ;<\7,911 /J2U,517 473,':>12 523,628 579,2.53 61.j0,985

10./5 193,01/~ 21-\2,620 311,372 3 i l5,312 37",1)02 418,234 462,01.12 510,703 S6ll,71.j8 624,756
I I • I) \\ IIl'l,6?b 276,31'1 30ll,2q3 335,37P, 36<.),90':'> llO~,2S" I) 50,857 49H,161 550,101 b09,022
I 1 .2') I HS, 7<19 27(1, Ill, 297,!!j2~ 32.1,676 3d,208 H8,57/) 41.j0,005 /J8b,007 537,078 593,766
11.50 IHI,q7i\ 26<1,242 2911,757 320,197 :~52,81\5 389,180 IIZ9,1.j76 474,211 523,1165 578,970
11 .75 178,310 25C1,4bl 21'o/J,277 _~12,QYj 3tl/J,746 380,059 lllQ,251\ 462,76S 511,048 S611,t120
12 .00 1 1II , 7112 2S2,1143 277,903 .5v"l,f\1:\1 33b,1:\tlll 371,200 1I0<l,jl.jl 1151,bSq 1.j98,612 550,701

J J I il I ,t ..J J ,I • ;. ,j J , .J
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ANCHORaGE - FAIRBANKS INTERTIE

ECu~UMlC FEASIBILITY STuDy

UISCOU~TED vaLvE OF tiASE YEAR (197q) INOEPENDE~l SYSTE~ COSTS
IN $1000

TABU: 6-tx

•.j:::o

DISCOUNT
';-ATE

/:I.Ou
1i.25
1i.'lO
b.7C,
9.00
9.25
4.'>0
9.75

10.00
1\) • "S
10.',0
10.7')
1 t .00
11 .25
1 1 • SO
11 .75
12.00

Dlscour-vr
RATf:

8.vO
tl.25
tI.Sll
H./5
9.00
9.25
9.",0
9.75

Ill. 0')
1(1.2S
10.S0
10.15
1 1 .011
11.2C,
11.50
11 .75
12.00

-------~----~----------------------------ESCALATIU~HATES------------------~--------------------

I)~ LI'- 5% 6% n. 8% 9% 10% 11% 12%
------- ------- ------- ==::::=: ==:==== ====:-=: :::==== ------- ------- -------------- ------- ------- ------- ------- -------
2/14, (j 7? 3SQ, 109 388,97R 427,Ll7l.1 Ll09,977 SI6,9\)3 5b8,712 625,909 689,0118 758.730
2~9,365 3116.235 5dO,203 411,095 Ll59,079 5011,760 555,18i1 010,/.'139 b72,203 71.10.0116
"3'~, ~(}4 33(1,':>81 371.675 l.IOI'.193 IJ'Hl,1I95 492,967 5112,0118 5 Qo.209 055,972 721,eHO
229,SSb 331,l i1 O S03, .~Ho 391\,960 Ll3d.209 'HH,513 529.292 582,005 61.10,1':>9 7011,309
22!J, '" Ij 1 323,91)4 3')"',326 389,9117 11213,217 470,3H6 ':>10,90, ':>68,213 62/.J,808 687,225
220,262 31b,bb8 347,'~Q5 381,2bO 1118,507 459,570 <:>Otl,070 55<.1,820 609,91n 070,6 111
21,>,7 Q I1 :$ld,"<,LI 359,M7e 372, Ft'. 7 LlO9,070 4 1j9,073 <J95,181 5111,R12 S9.,,430 65/1,5111
211,11C,1 303,368 532,1171 36 1J,5uS 399,897 438,H61 1181,82L1 529,177 581,375 638,909
207,217 29c,/J92 325,267 3'.:)0,530 390.981 112t<, 9/~ 7 1170,789 510,903 50"1,1211 623,729
('\H,1)93 2'1(),S91 318.2S9 3tJa,730 31\2.312 419,305 460,066 50Ll,978 554,1I6L1 608,986
1<;l9,(J16 21;\4.461 31l,<.llj3 3111,ISb 373,tHn /.J09i 9 32 4119,044 Ll93,390 5111,':>81 5911,667
J 'I'),lb2 21b,40/.J 301.i,bl0 333.783 305,686 /~OO,H20 tJ39,513 <182,129 529,005 580,757
1,-/1,3:H'l 212,b'cl7 29>;.357 320,611 3S7,711~ 391,959 Ll2<J,665 471,185 SI6,ClO3 567,2L11.1
Ibl.tdl 21,1,03'1 292.076 319,032 31.l9.9()() 383,343 laO,091 1160,5116 50S,OtlLl 5C,1I,1111
Ik4,OO8 201.'>30 21'':>,963 312,H1l2 342./.J17 374,9td IIJO,781 450,204 493,C,96 e,LlI,3':>5
11'0,1176 2':>6,172 21'0,013 300,234 33'),078 366,1111 1101,728 1I110,1L19 48c:?,/.J29 528,955
177,OB 250,<153 274,220 299,8u2 327.936 351'-,882 592,923 1130,372 1171,5711 C,16,903

DISCUUNTtD VALUE OF BASE YEAR (1979) INTERCONNECTED SYSTEM COSTS
IN $1000

--.-----------------------------·--------ESCALATION RATES---------------------------------------
0% 11% 5% 6% 7'1. 8% 9% 10% 11 % 12%

------- _... - .... _-- ======= -------- ----_ .... - ======= ------- ------- - .... _---- -------------- ------- ... _----- ----_ ... - ------- ------- ------- -------
2115,R53 36C,.HR7 /.JO/~, 905 /.JLlI:\.371 1196.7tl5 ';50,701 610.731 677,551 751,908 831.1,625
2<.l0,1J11 3';7,120 59S,053 431,2')3 4134,352 ';36,706 59,:>,008 659,893 732,Ol:lLl 812,579
235,098 34b,629 .HI5,..jQQ tI2b,5'>3 tJ72,201 523.1/J3 57 9 ,773 6L12,786 71c:?,552 790,8311
229,959 ~llO,j86 370,233 r.jlb,139 460,559 C,09,997 ')6':>,009 626,211 1,94,281 7b9,967
221.l,928 332,3t\Q 367,2(15 llOo,(ltlO 4119,213 1197,2':>11 550,701 610, ISO b76,259 -/1.19,753

220,061 ~~24, 629 ,58,527 396,2/J5 43t1,212 il8 tj,900 C,3o,tl32 594,C,86 658.798 730,171
215,332 317,091\ 350.1)67 35b,7L1/J tl27,5ll3 1172,922 523,3813 579,500 641,816 711,197
210,737 .50'1,789 341,1159 377.527 417,195 461,306 510,353 5611,877 625,.1177 692,811
206,212 302,09 5 335,894 36d,';~5 /.JOI.l")7 14S0,OlJ2 497.115 550,701 609,581 6711,9911
Zlll,933 295,blJ7 320,162 3S9.907 397,1l19 4.~9,llb 1185,458 536,956 594,172 0<:>7,7211
l'Il,11tJ 21\ll,120 51b,o':>>i 351,41'0 587,911 4213,517 473,':012 52-',,628 579,c:?33 6110,985
J93,bll~ 21ii.',6?'0 311,372 3t1S.312 371l,h02 418,234 462,0112 510,703 ')61.1,7118 b211.156
1119,6(>0 276,319 30/.J,293 33'),1,7P, 5t>'-J,905 /.JOB,2';} IJ" 0 , 8 5 7 498,161 550,101 b09.022
1HC" 7<J9 270,193 297,'-12'1 3c:?/,670 3d.2b8 H8,57b Ll40.00S 486,007 537,078 e,'n,766
11'!1,978 26<J,2 tJ 2 29v,757 320,197 :~52,8A5 389,lflO 429,Ll76 1174,211 523,H65 578,970
178.310 251:1,4bl 284,277 .~12,QY; 34/J,740 380,059 111(,1.258 462,76'5 511,048 ':>bll,1120
11/.J,11J2 2C,2,1143 277,905 .5u'>. 81:\ 1 33b,1:\Q/.J 371,200 t109. jill 451,659 Ll98,612 ':>50,701

J J ,I J t ..J J J ,! ,J , J
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�E�C�u�~�U�M�l�C FEASIBILITY STuDy

�U�I�S�C�O�U�~�T�E�D vaLvE OF tiASE YEAR (197q) �I�N�O�E�P�E�N�D�E�~�l �S�Y�S�T�E�~ COSTS
IN $1000

TABU: 6-tx

•.j:::o

DISCOUNT
';-ATE

/:I.Ou
1i.25
M.'lO
b.7C,
9.00
9.25
4.'>0
9.75

10.00
1\) • "S
10.',0
10.7')
1 t .00
11 .25
1 1 • SO
11 .75
12.00

Dlscour-vr
RATf:
8.vO
tl.25
tI.Sll
H./5
9.00
9.25
9.",0
9.75

Ill. 0')
1(1.2S
10.S0
10.15
1 1.011
11.2C,
11.50
11 .75
12.00

�-�-�-�-�-�-�-�~�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�E�S�C�A�L�A�T�I�U�~ �H�A�T�E�S�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-

�I�)�~ LI'- 5% 6% n. 8% 9% 10% 11% 12%
------- ------- ------- ==::::=: ==:==== ====:-=: :::==== ------- ------- -------------- ------- ------- ------- ------- -------
2/14, (j 7? 3SQ,109 388,97R 427,Ll7l.1 Ll09,977 SI6,9\)3 5b8,712 625,909 689,0118 758.730
�2�~�9�,�3�6�5 3116.235 5dO,203 411,095 Ll59,079 5011,760 555,18i1 010,/.'139 b72,203 71.10.0116
�"�3�'�~�, �~�(�}�4 33(1,':>81 371.675 l.IOI'.193 IJ'Hl,1I95 492,967 5112,0118 5Qo.209 055,972 721,eHO
229,SSb 331,l i1 O S03,�.�~�H�o 391\,960 Ll3d.209 'HH,513 529.292 582,005 61.10,1':>9 7011,309
22!J, '" Ij 1 323,91)4 3')"',326 389,9117 11213,217 470,3H6 ':>10,90, ':>68,213 62/.J,808 687,225
220,262 31b,bb8 �3�4�7�,�'�~�Q�5 381,2bO 1118,507 459,570 <:>Otl,070 55<.1,820 609,91n 070,6111
21,>,7Q I1 :$ld,"<,LI 359,M7e 372, Ft'. 7 LlO9,070 41j9,073 <J95,181 5111,R12 S9.,,430 65/1,5111
211,11C,1 303,368 532,1171 361J,5uS 399,897 438,H61 1181,82L1 529,177 581,375 638,909
207,217 29c,/J92 325,267 3'.:)0,530 390.981 112t<, �9�/�~ 7 1170,789 510,903 50"1,1211 623,729
('\H,1)93 2'1(),S91 318.2S9 3tJa,730 31\2.312 419,305 460,066 50Ll,978 554,1I6L1 608,986
1<;l9,(J16 21;\4.461 31l,<.llj3 3111,ISb 373,tHn /.J09i932 4119,044 Ll93,390 5111,':>81 5911,667
J'I'),lb2 21b,40/.J 301.i,bl0 333.783 305,686 �/�~�O�O�,�H�2�0 tJ39,513 <182,129 529,005 580,757
1,-/1,3:H'l 212,b'cl7 29>;.357 320,611 �3�S�7�,�7�1�1�~ 391,959 Ll2<J,665 471,185 SI6,ClO3 567,2L11.1
Ibl.tdl 21,1,03'1 292.076 319,032 31.l9.9()() 383,343 laO,091 1160,5116 50S,OtlLl 5C,1I,1111
Ik4,OO8 201.'>30 21',:>,963 312,H1l2 342./.J17 374,9td IIJO,781 450,204 493,C,96 e,LlI,3':>5
11'0,1176 2':>6,172 21'0,013 300,234 33'),078 366,1111 1101,728 1I110,1L19 48c:?,/.J29 528,955
177,OB 250,<153 274,220 299,8u2 327.936 351'-,882 592,923 1130,372 1171,5711 C,16,903

DISCUUNTtD VALUE OF BASE YEAR (1979) INTERCONNECTED SYSTEM COSTS
IN $1000

--.-----------------------------·--------ESCALATION RATES---------------------------------------
0% 11% 5% 6% 7'1. 8% 9% 10% 11% 12%

------- _... - .... _-- ======= -------- ----_ .... - ======= ------- ------- - .... _---- -------------- ------- ... _----- ----_ ... - ------- ------- ------- -------
2115,R53 36C,.HR7 �/�.�J�O�/�~�, 905 /.JLlI:\.371 1196.7tl5 ';50,701 610.731 677,551 751,908 831.1,625
2<.l0,1J11 3';7,120 59S,053 431,2')3 4134,352 ';36,706 59,:>,008 659,893 732,Ol:lLl 812,579
235,098 34b,629 .HI5,..jQQ tI2b,5'>3 tJ72,201 523.1/J3 579,773 6L12,786 71c:?,552 790,8311
229,959 �~�l�l�O�,�j�8�6 370,233 r.jlb,139 460,559 C,09,997 ')6':>,009 626,211 1,94,281 7b9,967
221.l,928 332,3t\Q 367,2(15 llOo,(ltlO 4119,213 1197,2':>11 550,701 610, ISO b76,259 -/1.19,753

220,061 �~�~�2�4�, 629 ,58,527 396,2/J5 43t1,212 il8 tj,900 C,3o,tl32 594,C,86 658.798 730,171
215,332 317,091\ 350.1)67 35b,7L1/J tl27,5ll3 1172,922 523,3813 579,500 641,816 711,197
210,737 .50'1,789 341,1159 377.527 417,195 461,306 510,353 5611,877 625,.1177 692,811
206,212 302,095 335,894 �3�6�d�,�'�;�~�5 /.JOI.l")7 14S0,OlJ2
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28 AUGUST 71:1
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TABLE a-l-ll

CAPITAL DISBURSEMENTS
IN SIOOO FOR

ALT~RNATIVE SYSTEM EXPANSIONS

FUEL COMPONENT OF OPERATING COSTS
IN SIOOO FOR

ALTERNATIVE SYSTEM EXPANSIONS

rrT

"

INDEPENDENT INTlRCONNECTED
COSTS· S7Q COSTS· S7Q

lq7q
IQ80
lq81 1.1 , 0 I 1
Iq82 14,228
1983 t8,o2Q I.Ib,l:Ib7
1984 58,823 11,515
1985 16,380 32,062
IQ8b 1.192
1987 463
1988 1.13b
1989 2,000 alO
lQ90 23,1.135 2,9R6
1991 78,550 23, H9
1992 130,300 78,892
1993 131,780 130,b23
lq94 7Q,930 132,081.1
1995 30,375 80,216
1996 17,630 23,090
1997 251.1

INDEPENDENT
ESCALATED S

INTERCONNECTED
ESCALATED S

lq7q
lq80
19a1
1982
1983
1984
19~5

191:16
19H7
19~8

1989
IQ90
19 Q 1
19Q2
1993
Iq911
1995
IQ9b
1997

ADDI1IONAL DISBU~SEMENTS

IN S1000 FOR
UNDERLYING TRANSMISSION SYSTEM

INDEPENDENT INTERCONNECTED
COSTS - $79 COSTS· $7q

SUSITNA CONSTRUCTION POWER COSTS
IN S1000 FOR

ALTERNATIvE MODES OF SUPPLY

DIESEL GENERATION INTERTIE TAPLINE
COSTS - S79 COSTS - S7Q

- 1
28 AUGUST 79

1 } )
ALAS~A POWE~ AUTHORITY

ANCHO~AGE • FAIR8AN~S t~TERTIE

ECONO~IC fEASIBILITY STUDy

1
TABLE 8-I-LL

CAPITAL DISBURSEMENTS
IN S1000 FOR

ALTERNATIVE SySTEM EXPANSIONS

FUEL COMPONENT OF OPERATING COSTS
IN SIOOO FOR

ALTE~NATIVE SYSTEM EXPANSIONS

INDEPENDENT INTtRCONNECTED
COSTS· S79 COSTS· $79

INDEPENDENT
ESCALATED S

INTERCON"lECTED
ESCALATED S

tenq
1980
1981
1982
1983
1984
1985
19ab
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

18,629
58,823
It:>,380

2,600
23,ll35
78,550

130,300
131,780

79,930
30,375
17, b 30

1.1 , 011
14,228
I.Ib,9b7
11,515
32,Ob2

1.192
llb3
43b
ll10

2,9Ab
23,7Q9
78,892

130,623
132,081.1
80,21b
23,090

251.1

1979
1980
1981
1982
1983
1984
19R5
191:\b
191:\7
19~8

1989
1990
19°1
1992
1993
1994
1995
19qt:>
1997

ADDI1IONAL DIS8U~SEMENTS

IN SIOOO FOR
UNDERLYING TRANSMISSION SySTEM

INDEPENDENT INTERCONNECTED
COSTS - S79 COSTS· $79

SUSITNA CONSTRUCTION POWER COSTS
IN $1000 FOR

ALTERNATIVE MODES OF SUPPLY

DIESEL GENERATION INTERTIE TAPLINE
COSTS - S79 COSTS - S79

- 1
28 AUGUST 79

1 } )
ALAS~A POWE~ AUTHORITY

ANCHO~AGE • FAIR8AN~S t~TERTIE

ECONO~IC fEASIBILITY STUDy

1
TABLE 8-I-LL

CAPITAL DISBURSEMENTS
IN S1000 FOR

ALTERNATIVE SySTEM EXPANSIONS

FUEL COMPONENT OF OPERATING COSTS
IN SIOOO FOR

ALTE~NATIVE SYSTEM EXPANSIONS

INDEPENDENT INTtRCONNECTED
COSTS· S79 COSTS· $79

INDEPENDENT
ESCALATED S

INTERCON"lECTED
ESCALATED S

tenq
1980
1981
1982
1983
1984
1985
19ab
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

18,629
58,823
It:>,380

2,600
23,ll35
78,550

130,300
131,780

79,930
30,375
17, b 30

1.1 , 011
14,228
I.Ib,9b7
11,515
32,Ob2

1.192
llb3
43b
ll10

2,9Ab
23,7Q9
78,892

130,623
132,081.1
80,21b
23,090

251.1

1979
1980
1981
1982
1983
1984
19R5
191:\b
191:\7
19~8

1989
1990
19°1
1992
1993
1994
1995
19qt:>
1997

ADDI1IONAL DIS8U~SEMENTS

IN SIOOO FOR
UNDERLYING TRANSMISSION SySTEM

INDEPENDENT INTERCONNECTED
COSTS - S79 COSTS· $79

SUSITNA CONSTRUCTION POWER COSTS
IN $1000 FOR

ALTERNATIVE MODES OF SUPPLY

DIESEL GENERATION INTERTIE TAPLINE
COSTS - S79 COSTS - S79





ALASKA POwEW AUTHOHITY
ANlHOWAl;f.. - I' AIf~IJA!~K5 PHEwT IE
tcu~UMIC FEASl~JLITY srUDY

1
2} AUG'JS T 79
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TABLE B-2

1

'~~-'-~'---'---"~'--'-- _._- _. __ .- --

_.~-_... _-~-.-..-- -,._--_._._-----_._----,.~- ...

APITAL OISdURSEMENTS FUEL COMPONENT OF OPERATING COSTS
. IN- ilQQU FOR---- c_ .... .. - -_c. 1'1 ii1 000' FOR

ALTERNATIvE SySTEM tXP~~SIONS ALTlRNATIvt SYSTEM EXPANSIONS

--~~----~-Tr-WEPE "JOtN 1

COSTS - ;79
I:HERCON"JEC TE.O

COS TS - i79
INUEPOJOlNT
ESCALATED $

l"lTERCOIllNE.CTED
ESCALATED :£

I'T'l

.. 1 _

'0

19T9
19",0
1'-1 f\ I------ ... ----~-- 1982

191:13
1961.l
1 9 t<5
191)0
1987
19fH\
1989
1990
1941
1992
1993
199/1
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DISCOUNTED VALUE OF BASE YEAR (197 9 ) I~OEPENDENT SYSTE~ COSTS
IN $1000

-----------------------------------------ESCAlATrUN RATES---------------------------------------
DISCOUNT 0% lit 5% 6% 7"1. RX 9% 10% 11% 12%

FIATt: ------- ------- ======= ------- --_ ... _-- =:=:::: ======= ------- _..... _---- -------------- ------- ------- -------- ------- ------- -------
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a.e'S 4!.10,5S8 032,139 6Qe',6<.15 759,218 832,4'0 q13,01.3 1,001,60b 1,099,020 1,2\16,114 1,323,827
A.SI) 1I3<),9~fl t>17,·'\13 670,800 7ill,701 1\13,0130 891,578 977,892 I,U72,78<.1 1,177,086 1,2el1,712
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4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
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04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439 1,022,507 1,\21,474 1,230,199
4.2')I)C?(),320

04b,41:' 70/3,101 775,'123 "';0,484 932,439),32070/3,101775,'1234.2')I)C?(),32004b,41:'
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28 AUGUST 79 ALASKA POWER AUTHORITY
ANCHORAGE - FAIRHANKS INTERTIE

ECONOMiC FEASIBILITY STUDY

TABLE 8-3-LL

DISCOUNTED VALUE Of BASE YEAR (I qH) INDEPENDENT SYSTEM COSTS
IN SIOOO

___.~._ •• _. ___• ________••• ___• ___ •••••_•• ESCALATION RATES-·~··--·-_···_--------·-----_·····-ww-.

DISCOUNT 0% L1% 5% 6% 7% 8% en 10% 11% 12X
RATE ======= ======= ------- ==:.==== ==:==== =====~: ======= ------- :====== =======------- -------

B.OO 237,690 3S2,llLl9 389,8L19 1131,5311 L177,981 529,713 S87,311 6SI,L1IL1 722,72& 802,024
8.25 232,026 3/.j~,607 379,955 L120,1l60 1165,585 SIC;,83b S71,777 634,027 703,268 780,253
8.50 226,529 355,031 510,360 409,724 "53,568 502,386 556,724 617,180 6811,417 759,164
8.75 221,192 326,713 361,055 399,312 441,917 489,349 542,134 600,855 666,153 738,734

9.00 216,009 318,642 352,029 389,216 430,621 476,710 527,992 585,033 6118,11511 718,939
9.25 210,977 310,812 3113,2711 379,1l23 1119,667 4611,1.155 5111,<'83 569,698 631,302 699,759
9.50 206,090 303,214 334,7](/ 369,924 409,043 452,572 500,992 554,833 614,678 681,172
9.75 201,3112 295,840 .526,5.n 560,709 .398,739 11111,0119 48R,IOS S1I0,1l21 59A,5611 663,157

10.00 196,730 288,683 318,539 351,769 388,743 1129,872 1175,b08 520,1148 S82,9113 6115,696

10.25 192,250 281,73'5 310',771 343,093 379,045 1119,051 1163,481 512,899 567,798 628,769

10.50 187,896 27Q,990 303,242 334,6711 369,636 408,SIII 1151,732 1199,159 553,112 612,359
10.75 183,665 26tl,Qlll 295,921\ 326,503 360,SOb 39A,310 1l1l0,328 Q87,015 538,871 590,QQ7

I I .00 179,'i52 262,082 28e,827 318,572 351, oil':> 388,1l09 1129,26':1 1174,653 525,059 581 ,018

11.25 175,555 255,906 281,932 310,872 3Q3,01l1l 378,801 418,531 462,661 511,663 566,0511
rrl 11.50 171,669 2119,908 275,251 303,396 3311,09b 369, Q76 408,115 1151,026 1198,66" S51,SIII

11.75 167,890 241~, 081 268,7311 296,138 320,591 360,425 398,006 439, Bb Q6b,ObO 537,4b3

12.00 IbQ,21b 238,420 262,1119 289,089 318,722 3~1,639 388,195 428,781 473,827 523,806
1-1
.j::>

DISCOUNTED VALUE Of BASE, YEAR (1979) INTERCONNECTED SYSTEM COSTS
IN S1000

•••_.___ ._._••_w __._••~--_.-••~-•••••_-·-~SCALATION RATES---···········---····----------·--·····
DISC,OUNT 0% 4% '5X b% ]X 6% 9X lOX IU 12X

R4 TE ::::::: :====:::= ======z ------- ======= :;==;::= ======= ======= ------- ===~===------- --.----
8.00 236,419 347,~69 383,0')9 IIU,562 1166,586 ,)15,~62 S70,O~3 630,6~9 698,037 772,913

8.25 233,022 B9,177 37.3,675 1112,087 "511,8Qb 502,429 SSS,362 6111,225 679,b57 752,361

8.50 227,783 331,036 364,574 1l01,911 4115, Ij 6 II 4/i9,b98 5QI,I22 59H,299 bbl,8118 732,IIS0

8.75 222,695 323,138 355,7111 392,0111 43~,428 4",3<'6 527,320 582,865 64Q,'l91 713,158
9.00 217,7'53 315,1l7Q 54 I, 182 382,1168 1121,725 Q6'l,389 513,939 567,9011 627,8b5 6911,1163

9.25 212,953 308,031> BB,IJB 373,182 1111,311,) 4~d, 7811 500,9b5 553,401 611,6511 676,346

9.50 208,290 300,818 ,nO,810 3611rl72 401,~76 4Q2,'J30 llAB,3il6 539,3110 595,9QO 658,787

9.75 203,759 293,Hll 322,98~ 355,Q31 391,508 1131,bIQ 476,187 ':>25,707 580,705 641,766

10.00 1'~9,356 2£'>1,009 315,.390 3Q6,9118 3!:1~,032 421,020 11611,3':>5 ':i12,llilb 5b5, 'H5 625,26S
10.25 195,0711 280,405 )08,018 338,710 372,836 410,153 452,878 499,065 551,012 609,266

10.50 190,919 273,992 300,861 330,725 363,913 QOO,7A6 4111,7Q') Q87,229 531,722 5'13,756
10.75 186,876 267,7611 293,912 322,908 3')'),2')2 391,11':> 45lJ,9411 47'j,lb6 52Q,250 578,713

11.00 182,946 261,11'> 287,lbll 315,1l37 ~ljb, tl'~5 ';81,729 420,llo~ 46';,llb3 511,183 5bll,124

11.25 179,12Q 255,839 280,b10 308,125 .338, bAS 372,b19 1110,293 452,108 Q98,506 549,974
11.50 175,1107 250,130 27,~,2115 301,025 330,761 363,776 QOO,1I22 441,090 486,208 536,247

11.75 171,792 2I1Q,5611 268,062 29Q,129 323,Ob8 355,191 390,8111 Q30,397 47Q,2711 522,930

12.00 168,276 239,194 262,0':15 287,11.51 515,597 34/:>,85b 381,541 1120,019 1162,b94 510,010

,;I ! oj ,J J • J J ,J J ,- ~ I

28 AUGUST 7q ALASKA POWER AUTHORITY
ANCHORAGE - FAIRHANKS INTERTIE

ECONOMIC FEASIBILITY STUDY

TABLE 8-3-LL

DISCOUNTED VALUE Of BASE YEAR (19H) INDEPENDENT SYSTEM COSTS
IN SIOOO

___.~._~._. ___. ________...___._.__ .·_·_·.ESCALATION RATES-·~-·_-······_-------_·_-----_····-··--

DISCOUNT 0% 1.1% 5% 6% 7% 8% q% 10% 11% 12%

RATE ======= ------- ------- ::::::: ==:==== ======: ======= ======= ::::::: ======:1------- -------
8.00 237,690 352,449 389,841} 431,534 477,981 529,713 587,311 651,414 722,72b 802,024

8.25 232,026 34~,607 379,955 420,460 1I65,585 51C;,836 571,777 634,027 703,268 780,253

8.50 226,529 335,031 370,360 409,724 1I53,568 502,386 556,724 617,180 68li,1I17 751},164

8.75 221,192 326,713 361,055 H9,312 441,917 489,349 542,134 600,855 666,153 738,734

9.00 216,009 318,642 352,029 389,216 430,621 476,710 527,992 585,033 648,454 718,9H

1}.25 210,977 310,812 343,274 379,1l23 419,667 464,455 514,<'83 S69,698 631,302 699,759

9.50 206,090 303,2111 334,7](1 369,924 409,043 452,572 500,992 554,833 614,678 681,172

9.75 201,3112 295,840 .526,537 360,709 398, n9 441,049 4M,105 540,1l21 59A,564 663,157

10,00 196,730 288,683 318,539 351,769 388,7113 429,872 47':>,608 526,448 ':>82,943 645,696

10.2':> 192,250 281,735 310,771 343,093 H9,045 419,031 463,1I87 512,899 567,798 628,7b9
10.50 181,896 274,990 303,242 334,674 369,636 1.108,514 451,732 1I9Q,1':>9 553,112 612,359

10,75 183,605 26tl,4111 295,'lt'R 326,':>03 360,50b 398,310 1l1l0,32t1 41l7,015 S38,1l71 596,447

I I ,00 I 79,'i':>2 262,082 28e,827 .H8,572 3':> 1,64':> 388,409 424,26':1 1I74,653 525,059 S81,018

11.25 175,555 255,906 281,932 310,872 343,044 378,801 418,531 462,661 511,663 566,0':14

rr1 11.50 171,669 249,908 275,237 303,396 3311,690 369,476 408,11':> 451,026 498,667 551,541

11.75 167,890 24/J,081 268,734 296,138 321:>,591 360,42'; 398,006 439,736 486,060 537,1.163

12.00 164,216 238,420 262,419 289,089 318,722 3~1,63q 388,195 428,781 Q73,827 523,806
1-1
.j::>

DISCOUNTED VALUE Of BASE. 'rEAR (1 979) INTERCONNECTED SYSTEM COSTS
IN SIOOO

•••-~---~---••_.-_.-••~--_._••~-••••---·.~SCALATION RATES---·········-·---····----------·--·····
DISC.OUNT 0% 4:( 5% (1% ]X 8% 9X 10% 11% 12%

RATE ======= :=::==== ==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====

==:===:c ------- ======: =~==;::z:= :1====== -------

:=::====
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16 AUGUST 70 A~CHnQ.GE - FAIRBANKS J~TtR(ONNtCTJON 40-&0 REA-HB

FUNDING snURCrS AND
(NTEREST DURING CQ"ISHIUCT (ON

U ... F 19~'-t 1981-2 19~2-1 1982-2 1983-1 1983-2 TOTAL
NO

400.0 FUIliLlTM· S()IIRCl:S
401.0 APA d(li4fl 0 I) 0 1'1 0 0 0
1I02.0 !'lEA L(1AN '07 1027 2725 2077 7h36 8b3<; 221107
403.0 (FC LOA'J t'I () 0 (1 0 0 0
401l.0 FFB LOMJ !loO 151J(1 40lH .Sll b 1111'5<; 1~9S3 BblO
'105.0 AMU SHORT TF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ A~j 197 b6 SHORTTF R" LiJ Ať


















































