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1 - INTRODUCTION

1.1 - Background

The Plan of Study (POS) for the Susitna Hydroelectric Project, which is current-
ly being undertaken for the Alaska Power Authority by Acres American Inc.
includes studies of the required transmission system under Task 8.

Subtask 8.02 of Task 8 ié entitled Electric System Studies. The objective of
this subtask, as defined in the February 1980 POS is as follows:

"To ensure that the electrical aspects of the project desiga are integra-

ted with the existing Railbelt area power systems and to design an elec-
trical power system which is reliable and economic." :

The Transm1sswon System for the Susitna Project, as currently envisaged, will
ultimately involve lines from the Watana and Devil Canyon sites to both
Fairbanks and Ancherage. The system will also be compatible with the proposed
intertie between Healy and Fairbanks which is presentl ly under study for the
Alaska Power Authority by Commonwealth Associates.

Work on Subtask 8.GZ2 commenced in Jurie 1980 and is scheduled to be complete by
March 5, 1982. The purpose of this progress report is to present the results of
work completed under Subtask 8.02 through February 15, 1981.

1.2 Report Contents

A summary of the report is presented in Section 2 and the approach adopted in
the studies in Section 3. A deer1ption of studies undertaken and a discussion

of preiiminary results follows in Section 4. General comments on the results to
date are presented in Section 5.

Appendices A and B and an attachment are also included as support documents
which have been issued to advise APA of early study findings.
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2 - SUMMARY

B

2.1 - Scope of Work

The scope of work includes the following:

- planning criteria

system data assembly

power delivery points

line loading

preliminary system configurations

preliminary cost for alternatives

preliminary screening of systems | ;

- recommend transmission configuration, voltage, and conductor size.

2.2 - Reports Reviewed

The following reports were reviewed as to content relating to the scope of
work.

- U.S. Corps of Engineers/Alaska Power A&hﬁnistration - Susitna Hydroelectric
Project Interim Feasibility Report. Section H - Transmission System,
December 1975.

International Engineering Co, Inc/Robert W. Retherford Associates Economic
- Feasibility Study Report, December 1979.

Institute of Social and Economic Research - Electric Power Consumption for
the Railbelt: A Projection of Requirements, May 1980.

Woodward - Clyde Consultants: Forecasting Peak Electrical Demand For
Alaska's Railbelt, draft September, 1980 and final report December, 1980 -
Subtask 1.02.

Subtask 1.01 - Closeout Report, Review of ISER Work December, 1980.

~ Commonweaith Associates Inc - Anchorage - Fairbanks Transmission Intertie
draft November, 1980.

- Commonwealth Associates Inc - Anchorage - Fairb.nks Interconnection
Feasibility Study, January, 1981.

- Subtask 6.36, Genératfon Planning - Preliminary Information.

2.3 - Planning Criteria

System planning criteria (Appendix A) were submitted to APA in -August, 1980.

The system study assumes a fully developed Susitna potential so that final
system parameters can be determined. The criteria are based on the desirability
to maintain rated power flow to Anchorage and Fairbanks during the outage of any

single line or transformer element. The essential features of the criteria are
as follows: | | |




total power output of Susitna to be delivered to two stations at Anchorage
and one at Fairbanks

“breaker-and-a~haif"“switchjng station arrangements

dynamic overvoltages during line enérgizing not to exceed specified limits
system voltages to be within estabiishedz]imits during normal operation

- power delivered to the loads to be maintained and system voltages to be

kept within established 1imits for system operation under emergency
conditions ‘

transient stability during a 3-phase line fault cleared by breaker action
with no reclosing ~

where performance limits are exceeded, the most cost effective corrective
measures are to be taken.

2-2
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- APPROACH

The following steps were adopted and pursued to achieve the preliminary
subtask objectives.

develop system planning criteria (parag%aph 2.3)

-~ assembie existing system data (obtained by RWRA)
- study present load distributicn to Anchorage and Fairbanks

establish bulk power delivery points

obtain deveiopment capabilities (from Task 6)
determine line loadings at each development stage
examine various system configurations

~ compare various systems on a performance and cost basis
- make preliminary voltage recommendation
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4 - DESCRIPTION OF STUDIES AND PRELIMINARY RESULTSV

4.1 - System Data Assembly

The services of R. W. Retherford Associates were obtained August, 1980 to

gather system data from the utilities. The final data assembly was completed
late Octoher, 1980.

4.2 - System Load Distribution

Based on the ISER load forecasts (low, medium and high load growth), the
distribution of the total Railbelt load between Anchorage and Fairbanks areas
remains essentially constant throughout the range of load growth predictions.
Anchorage is predicted to have approximately 80 percent of the totail load

~with Fairbanks having the remaining 20 percent. To allow for some variations

in the forecasted load split, the transmission system will be designed to

deliver 85 percent of total Susitna power to Anchorage and 25 percent to
Fairbanks.

The fdregoing was studied after receipt of system data and the delivery

points, two at Anchorage and one at Fairbanks were established in November,
1980.

4.3 - Description of Studies

(a) Power Transfer - After studying various reports Tisted above and
obtaining preliminary information on the staging of Susitna from Subtask

6.36, Generation Planning, the electric system studies were able to preteed'

in December, 1980. Table 4.1 shows the staging schedule for the Susitna
Development. The maximum power to be transmitted to Anchorage and
Fairbanks for each stage of development, based on the 85 percent and 25
percent 1imits is given in Table 4.2. The load power factor is assumed to

be 0.95 and the power factor capab111ty of the Susitna generators is
assumed to be 0.90.

Following determination of the system power transfer reguirements for each
stage of Susitna development, alternative system configurations were
developed taking into account the following:

- initial Susitna development at the Watana site
- a major switching station at Devil Canyon or near Gold Creek
- possible intermediate switching at Willow and Healy.

Preliminary line lengths for the system configurations under study were
obtained from Subtask 8.03, Transmission Line Route Selection.

Having established the peak power to be delivered and the distances over

. which it is to be transmitted, transmission voltages and number of circuits
required were determined. To maintain a consistency with standard ANSI
voltages used in other parts of the U.S.A., the following voltages were
considered for Susitna transmission. |

4-1
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- Watana to Devii Canyon or 500 kV or 345 kv
Gold Creek and on to :
Anchorage
- - Devil Canyon or Gold Creek 345 kV or 230 kV

to Fairbanks .

Conductor Sizes - Based on the selected transmission and power transfer

requwrements at the various stages of Susitna development, ecnnomic
conductor sizes can be selected. The methodology usad to obtain the
economic conductor size and the results obtained are outlined in Appendix
B, "Transmission Line - Economic Conductor Size". Also included in
Appendix B are the capitalized costs of transmission line losses. The cost

of these losses are taken into account in comparing the overall costs of
alternative transmission schemes.

When determining appropriate conductor size, th.- selected conductor is
checked for radio interference (RI) and corona requirements. If RI and
corona performance are within acceptable limits, then the selected
conductor based on economic analysis may be used. On the other hand, where
necessary to satisfy RI and corona performance requirements, a larger
conductor size may be selected.

Total line lossaes for the proposed conductor size for each of the different
line voltages being considered are given in Table 4.3. These losses are
for the alternatives where a major switching station is located at Devil
Canyon. The losses given are the total losses for transmiszion from Devil
Canyor to Anchorage and from Devil Caityon to Fairbanks. The 1ine from
Devil Canyon to Anchorage is 155 miles long. The losses were calculated
for the maximum expected power transfer to Anchorage and to Fairbanks for
each of the stages of Susitna deve]opment as given in Table 4.2,

Line Energ1z1ng and Qutage Coaditions - Following selection of the

conductor sizes using economic, RI and corona criteria, computer
simulations of line energizing were carried out. These simulations w.-e
perforired to determine shunt reactor requirements necessary to ensure that
dynamic overvoltages during line energizing remained below the values
established in the system planning criteria. (See attached Appendix A).

Once the line reactor reguirements were established, computer load flow
simulations of single contingency outage conditions were commenced. The
purpose of these simulations is-to determine the following:

need for intermediate switching stations
transformer tap settings

need for, and magnitude of series compensation
var generation requirements at the load centers

These simulations are being carried out for the various transmission system
configurations and stages of development of Sus1tna being considered and
are currentlj in pragress




(d) Preliminary Capital Cost Estimates - These estimates will be engineering
type estimates with an appropriate contingency to cover any unforeseen
construction problems.

In working up the transmission line costs, Acres referred to RWRA
experience in Alaska. The Tline costs are based on an X-type tower. The
cost figures develened are consistent with CAI January, 1981 transmission
line costs. ’
Appendix B shows the methodology of obtaining the line costs as a function
of voltage and conductor size. The capitalized cost of line losses are
~also treated in this appendix. |

Substation equipment costs were developed, based on unit costs in the U.S.
Department of Energy, Federal Energy Regulatory Commision publication,
"Hydroe]ectr1c Power Evaluation", August 1979 edition. The costs obtained
from this publication were escalated to reflect 1981 levels and the hlgher
cost of labor in Alaska.

-

4.4 - Preliminary Results of Studies

' The studies performed to date (February 15, 1981) have given preliminary
results as follows: .

(a) 345 kV is a viabie voltage for transmission from Susitna to Anchorage and
to Fairbanks and appears to be the economic choice.

(b} Two circuits are expected to be adequate to each load center, however, the
circuits to Anchorage will require series compensation to handle the
heavier loading to the south. System configuration is shown in Figure 4.1.

(c) Conductor sizes (preliminary) are 2 x 1272 MCM to Anchorage and
2 x 795 MCM to Fairbanks.

(d) Costs and performance calculations to date are inconclusive as to the
preferred location of the Susitna terminal station - either Gold Creek or
Devil Canyon. Final decision may be based on other factors.

(e} Intermediate switching at Willow is a cost-effective way of improving the
contingency performance of transmission to Anchorage. It also has the
advantage of facilitating the supply of fu*ure load at this point (e.g.
future capital).

(f) Studies are based on two delivery points in the Anchorage area to handle
the ultimate loading»¢f 1020 to 1190 MW. [This is based on assumed
- requirements for subtransmission rights of way in the load area and has no
impact on the question of primary transmission voltage and configuration].

(g) Transmission to Fairbanks does not need an intermediate switching station
at Healy to satisfy contingency requirements. This could be added if
required for load or generation at this point.



The cost estimates obtained from these studies were used to calculate

transmission system costs for the "1981 Upper Limit Capital Cost Estimate and
Associated Economic Analyses" dated March. 1981.
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TABLE 4.1 - STAGING OF THE SUSITNA DEVELOPMENT

Susitna Capacilty - MW

Watana Devil Canyon Susitna
Year Increments Total Increments Total Total
1993 400 400 . - - 400
1996 400 800 - - 800
2000 | - | - 400 400 1,200
2000 (eptionai) - - 200 600 1,400

e

TABLE 4.2 - MAXIMUM POWER TO BE TRANSMITTED TO ANCHORAGE

AND ?AIRBANKS FOR EACH STAGE OF SUSITNA DEVELOPMENT

t e . " N » . . " . . A Lo . - ‘ RN ' .
. - . ' - - - . 1 . D L. L — o = 2 . A

Total Susitna : Maximum Powaer Transmission
Capacity (MW) ; o orage 0 fFairban
400 _ | 340 100
800 680 200
1,200 1,020 300
1,400 1,190 350

Note: For system planning purposes a maximum of 85 percent of Susitna
generation is assumed to be transmitted to Anchorage and a maximum

of 25 percent to Fairbanks.




TABLE 4.3: LINE LOSSES UNDER MAXIMUM POWER TRANSMISSION

, Devil Canyon to Anchorage (155 miles) ,
Susitna Power OO0 kV j 285 kY 5 Circuits
Copacity (MW) Transmitted (MW) 2 Circuits (M) 2 Circuits (MW) (W)

400 340 1.5 3.2 2.9

680 6.2 12.8 1.2
1,020 13.8 28.8 . 25.5
1,190 . 18.8 39.2 35.3

Devil Canyon to Fairbanks (189 miles)

Susitna Power 345 KV ‘ T 250 KY ,
Capacity (MW) Transmitted (M¥) 2 Circuits (MW) 2 Circuits (MH)

400 - 100 o 0.5 _ 1.5

80O 200 2.0 6.1
1,200 | 300 - 4.6 13,7
1,400 350 6.3 18.6
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'5_- GENERAL COMMENTS

Transmission planning studies are still in progress examining the impact of
contingency outages and transieit stability on system configuration. OQOther
details which are not yet finalized and which may influence the transmission
configuration are the sizes and staging of generation at Watana and Devil Canyon
sites. : ~ -

Current work on transient stability has shown that survival of a three-phase
fault on the EHV system will be difficult (and costly) to achieve, The
arbitrary choice .of a three-phase design fault in the planning criteria may
have been unduly severe, since multiphase faults are rare in EHV systems,

. Further study is needed but we may propose changing to EHV design fault in
‘the planning criteria from “three-phase* to “single-line-to-ground".

Structural and mechanical details 0f the transmissioﬁ system have not been
studied as yet. These will be addressed after completion of the electrical

~ System studies.
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PROPOSED PLANNING CRITERIA
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SUSITNA TRANSMISSION PLANNING July 22, 1980
' . - P5700.08

'PROPOSED PLANNING CRITERIA

Tae

in general, we propose to plan transmission facilities so
that single contingency outages will not result in restrictions
~in power transfer although voltages may be temporarily out-
- side of normal limits. The proposed guidelines concerning
stability, system performance limits and +hermal overloads
are detailed below.

{(a) Stability

The system will be checked at each stage cf development
for transient stability. In the case of multiphase
faults, delayed reclosing is assumed, whereas high
speed reclosing would be attempted ftollowing single- .
phase faults that were cleared by single oole switching.

The design fault for transient stability check would
be @ 3-phase fault cleared in ¢ cycles by the locail
hreswer and 8 cycles by the romote breaker, with no
roclosineg, '

(Note: At later stagjes of design it may be useful to
check dynamic stability for unsuccessful
reclosure of a SLG fault cleared eventually
by 3-phase trip and lock-out following initial
single-pole trip. For the present, a 3-phase
design fault is considered to be equivalent
in terms of severity.)

,,,
st 0 e

. . Y
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(b) Station Configurations

The determination of system transmission reguitemerts
will be based (initially at least) on assumed success-
ful breaker operations. When the affect of a stuck
breaker is examined, the clearing of back-up breakers
will be based on "breaker-and-a-half" switching
arrangements. . ’

(C)' System Energizing

Line energizing initially and as part of routine
switching operations will generate some dynamic over-
voltages. System design should be arranged to keep
these overvoltages within the following limits

.
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line open-end voltages at the remote end should not
exceed 1.15 pu on line energizing

followingvline energizing, switching of transformers
and VAR control devices at the receiving end should
bring the voltage down to 1.10 pu or lower

the step-change in voitage at the energizing end
of the line should not exceed 5 percent.

Load Flow

System load flows will be checked at each stage of

- development to ensure that the system configuration
and component ratings are adegquate £f£or normal and
emergency operating conditions. The load levels to be
checked will include peak load, minimum load (assumed
50 percent of peak) and also any intermediate load
level that is judged to be critical due to off-peak
shut down of load- -center generation.

system flows must be within all normal thermal
ts for transformers and l.uavs, and should give bus
soltagns on the EHV system within +5 percent, -10 percent,
and at subtransmission buses within +5 percent, -5 percent.

Emergency svstem flows with the loss of one sygtem
eloment must be within emergency thermal limits for lines
and transformers (20 percent O/L). Bus voltages on

the EHV system should be within +5 percent, -~10 percent,
and at subtransmission buses within +5 percent,

-10 percent.

Corrective Measurces

Where limiting performance criteria are exceeded,
system design modifications will be applied that are
considered to be most cost-effective. Where conditions
of low voltage are encountered, for example, power
factor improvement would be tried. Where voltage
variations exceed the range of normal corrective
transformer tap change, supplementary VAR generation
and control would be applied. Where circuit and
transformer thermal limits are about to ke exceeded,
additicnal elements would be scheduled.
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(£) Power Delivery Points-
For study purposes, it will be assumed that when
Susitna generation is fully developed (i.e., to
approximately 1,500 MW), the total output will be
'delivered'to'terminal stations as follows
- Fairbanks - one station at Gold Hill
- Anchorage - two stations ”
' - one at Palmer
- one "elsewhere®
- (the two stations at Anchorage would be
interconnected at EHV.)
The provision of intermediate switching stations along
the route may prove to be economic and essential for
stability and operating flexibility. ‘Utilization of
thene ewirching stations for the supply of local load
will Lo cexamined, but security of supply to Anchorage
~and Fairbank=s will be given priority consideration.
s ¢ ;e :
| -~ /wlt - L s /\«"#.,La’u(ﬂ
MWS:rf M. W. Stoddart




n ‘ i “ m P

.

. R

APPENDIX B |

TRANSMISSION LINE
ECONOMIC CONDUCTOR SIZE

PO R - - . P oL ER g N - i s, - R .o, - L S e . . . . - P .. M
. 3 . P N . R Y "~ R N . . . . P ) . i . . P N S . N PN . . . B
. . oo . . . AN B L. o . L. . . . . . v o . - P . . . . . M . B - p b
< T - - g - B SR ST s . s o T I IO o . - . S . - : . IR
. X . . Lo . . K3 R - K . A “ o - . .. . b . N . . . Ve . N - A . . . . . :
. 3 4 . :
. - ! m ’ 3 5




. : Lo
E. i X - .
X ! H -

n’ : : ’
RN " AR - ..
. -

s : s
o a3
: E
: 3
-~y .
' I
' ) !
. A v
I
. 5 i
0 .
y
) l
i
v

1

'l ' "
il

February 13, 1981

TRANSMISSION LINE -
ECONOMIC CONDUCTOR SIZE

1 - INTRODUCTION

In EHV transmission, line conductors and conductor bundles
must be sized to minimize corona, RI and audible noise
effects. An additional factor that needs to be gquantified
is the economic incentive to increase the conductor section

still further to achieve savings in the future cost of line
loss.

This apéendix deals with the economic aspects of conductor
sizing, and since both line costs and line losses are pro-
portional to line length, the analysis is carried out on thé
basis of costs per circuit - mile.

2 - LINE CAPITAL COST

Transmission costs are generally a function of the trans-
mission voltage and conductor siZe, modified by local
considerations such as meteorological factors, access,
transport costs and local labor costs. At a particular
voltage, the variation in line cost as a function of conductor
area is normally of the form

Line coat pea mile = KI1+Kz (MCM)©.




On the basis of line ‘cost estimates for Alaska, values of
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"K1v, "KZ" and "a" have been determined. These are

approximate,Vbut they describe the relationship between
’~line,cost'anﬁ'conductor size sufficiently well to be used

as a guide in determining the economic size of line conductor.

The equations are shown below

230 kV = $/mike = 125,000+2 (McM)'-*5 i

3
345 bV = §/mile = 175,000+2 (McM)'-43 3
500 RV = $/mile = 300,000+2 (Mci)T-#°,

3 - CAPITALIZED COST OF LOSS

Line loss varies directly as the square of the line loading
andvinverSely as the conductor cross sectional area. Since
the line loading varies in a daily pattern and also throﬁgh—
out thé life of the facility, these variations must be

taken into account. |

Daily variations in load are described by the Load Pactor
(LF) which in the railbelt area is expected to be about"
£2.5 percent. The average annual energy capability at
Susitna is'also of the same order, and the load factor of
line losses (LLF) is estimated to be

(LF) Z+LF
7

LLF =

(0.625)%+0.625
! ,

0.508
0.50.

]

LLF

it
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- Transmission line loading over the

can only be estimated at this time.
planning studies, each time a block
is commissioned (in years 1993, 1997
capability is fully absorbed by the
additions after year 2000 cannot be
certainty. The contribution to los

additional peaking capacity would b

kfollowing load pattern is assumed.

life of the facility
Aécording to generation
of 400 YW of generation
and 2000), this

svstem. Generation
forecast with any

S energy from any

e negligible, hence, the

Expressing line loading and line re
Surge Impedance Loading (SIL} and s

base leads to the following express

Line nwesdstance | =
I§ Zine Loadding =
Then £Line Loss per mile =
and since STL =
Line Loss per mile =

Annual Loss energy/mile

-~ Line Loadings - (MW)
Susitna To To
Period Canacity Anchorage Fairbanks
(MW) |
1993 - 1996 : 400 320 80
1996 - 2000 - 800 640 160
2000 - 2043 1 2900 360 240

sistance in per unit on -
urge impedance [Ze¢)

ions

100 .
o Ohms pea mile
100
a\i C l"'{

I . .
X o= per undd pes mide

S per undt on SIL base

o? 100 i ny
S® x e X 7 Pet undlt
2
kY
To { MW}
2 100 . 1 _ byt L
S* x T * e x T MW/ mige}
| | o2
SZ X 70? X i!7~x §.76 x LLF
» b i
lc

(G -h/mite)




And L4 the cosi ¢4 Loss enerqgy
\ 3 gy

Then annual cost dﬁ 2oss = SZ X o X EZ? X 8.76‘x LLF x c

c $/hl-h

100 kY

| Typical values of LLF and C for Susitna are

LLF

0.5¢0

o
W

Annual cost oy Loss =

(as developed eanlfien)

$0-.035/RW-h (an average 4igure derived

planning studdies based on
and 3 percent net cost of

15.33 SZ py?

ueM zel

c $ Miﬁﬁion/Gw-h

2

[$ Millign/mite)

an the 0GP-5
zeho Anjlation

meney)

($ Mittion/mife).

In tables 1 and 2 the capitalized cost of loss per mile is

derived for transmission to Anchorage and Fairbanks,

respectively, as a function of conductor size and for the

line voltages that are being considered.

In Table 3 the line capital cost and capitalized cost of loss

are shown for each voltage and transmission route. Also

shown are the optimum conductor sizes based on loss

evaluation.

The relationship between total cost and

conductor size is shown graphically in Figure 1 for trans-

mission to Fairbanks and Anchorace.

to Anchorage
to conductor
Corona point
various line
effects, are

Line loadings at 500 k¥

and at 345~hV to Fairbanks are low and lead

sizes below the acceptable limit from an RI and

of view. Proposed conductor sizes for the

sections, taking into account Corona and RI

shown at the bottom of Table 3.
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TABLE 1 .

TRANSMISSION LINE TO ANCHORAGE
DEVELOPMENT OF CAPITALIZED COST OF LOSS

Loading perl
Circuit Annual3
Cost of

1Loss

Offset from
P.W. Datum

Duration of
Load Period

on SIL
Base?

Pactor?
1] .1
i

, 1
(hi)} (L+i)

Y

Capitalized
Cost ©f °
Loss

(M) (S-pu) (SM/MCH) (n-years) {(m-years)

160 0.386 3.305 3 0
320 0.771 13.186 4 3

480 1.157 29.695 - 43 7

0.178 1.5737

0.356 6.2949

0.533 14.1105

1 <, .
szo circuits are assumed.

SIL base values are: 415 MW (345 kV) _and 900 MW (500 kVj}.

2,8286

3.4017
19.4995

Total at: 345 kV

2,8286
3.4017
19,4995 |
Total at 6500 kv

J

3Annual cost of loss = 15.33 S2 kv2/zc2, based on losses valued at $0.035/kW-h and a 50 percent loss load

4present worth discounting is at annual rate of 3 percent,

(sM/mcH) -
9. 349
44.855

579.037

533.241/MCH

4.451
21.213
275,147

$M 301.011/MCH

factor,




TABLE 2

TRANSMISSION LINE 70 FAIRBANKS
DEVELOPMENT OF CAPITALIZED COST OF LOSS

ing Perl ' L | .
Loading Per Factor“

Circuit Annual3 1 1 g Capitalized
- on SIL Cost of puration of Offset from T [1 - X - Cost of
period . Base? Loss 1oad Period P.W. Datum (l+i)n (1+i)m Loss

‘ (MW) {S-pu) (SM/MCH) {n-years) (m-years) ‘ (SH/=CH)

1993 | a6 0.292 0.4665 3 0 2.8286 | 1.3195

1996 80 0.584 1.86606 4 3 3.4017 6.3476
2000 ' . 6.876 I 4.1984 23 7 19.4995 81,8870

motal at 230 kV = $M 8%.5337/MCH

2.8286 0.5%30
3.4017 4.2260
19.4995 36.16860

Total at 345 kV = §M 40.2747/MCH

lowo circuits are assumed. .

2511 base values are: 137 MW 5230 kV) and 400 MW (345 kV). ' , |

3pnnual cost of loss = 15.33 S kv2/zc2, based on losses valued at $0.035/kW-h and a 50 percent loss load factor.
4present worth discounting is at annual rate cf 3 percent. ‘ ‘




TABLE 3 - .

SUMMARY OF ECONOMIC FACTORS 2AND
PROPOSED CONDUCTOR SIZES

; Transmission to Anchorage Transmission to Fairbanks
Voltage 500 kv 345 kv 345 kv 230 kV

Capital cost of line , 1.45

2__ (ucw) 0.175 + (MCM) 0.175 + %53»(mcs)1°4 0.125 + 2 guowy1-45
10 -

10

Capitalized! cost of loss  301.011 633.241 | 40.975  89.534
(sM/nile) MCM ' MCH . MCH MCH

. | ) 1
(iACM) (301 .011x10%) %+ 45

. | Uy N
(E33.241x105)2*45 (30-975x10ﬁ)§‘45 (89.534x10&3E‘a§'
2.9 2.9 | Nz

2

= 1,870 MCM = 2,533 MCM = 829 mcM? = 1,140 McM

Proposed conductors 3x795 HCM 2x1,272 MCM 2X795 MCM 1x1,272 MCM

lCapltallzed cost of loss expressions are derived in tables 1 and 2.

The economic conductor areas for 500 kV to Anchorage and 345 kV to Fairbanks are smaller than the minimum needed fo:'RI
and Corona performance. Hence, RI considerations will dictate conductor size.

s
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March 24, 1881
P5708. 11
T.783

Mr. Eric P. Yould
Executive Director
Alaska Power Authority
333 West 4th Avenue
"Suite 31

Anchorage, Alaska 99501

Attention: Mr. David Wozniak

Dear Dave: Susitna Hydroelectric Project

Transmission Line Characteristics

We are attaching one copy of interoffice memo from M. W. S5toddart/

I. R. Shepanik to E. N. Shadeed. This memo outlines the transmission
1ine characteristics reguired which will carry the projiected 1400 mw
Susitna capacity to Anchorage end Fairbanks.

This information was previously given to A, Poppens of CAT - Fobruary 20,
1981.

As noted in the memo, the types of conductor used in the o°

»t sy are typieal
but the conductor Capacity is «onsidered as a minimum. I: e intertie
Proceeds with 345 kv construction, any conductor Choicm - 11 % clpsely
coordinated with the Susitma r quirements.

Sincerefy,

ENS/13r >~ John D. Lawrence

_ Project Manager
Attachment

~ce: A. D. Poppens

ACRES AMERICAN INCORPORATED
Conautlimg Eng noers
The Liberly Bonk Eu‘.fdang. Aain ot Count

Bulfalo Mew Yorx 12202

Telephone 715-853-7525 Teiex @Y 0L 2 AT BUF
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FROM:

SUBJECT:

I. R. Shepanik ees

OFFICE MEMORANDUM

E. N. Shadeed - Date: March 5, 1981

. File: P5700.07.08
M. W. Stoddart

SUSITNA TRANSMISSION LINES

We are currently carrylng'out electric system studiés to
determine transmission requirements for the Susitna

. development. The work performed to date indicates that

the recommended characteristics for the lines from
Susitna to Anchorage and Susitna to Fairbanks will be as
follows : . ‘

Susitna +*o Susitna to

" Anchorage =~ Fairbanks
Voltage | 345 kV 345 kV
Number of circuits 2 2
Number of conducitors prr bundle 2 -
Conductor size 1?72 MCM 795 MCM
Conductor type Phoasant Yoitlard
The conductor size for the line from Susitra tw Sachorage
was chosen for economic reasons. For the Suritna to
Fairbanks line the conductor size was selectc! ‘o satisfy
radio interference and corona reguirem-nts, w0 oy in this

case override economic c0951aerat*o"s.

The tower-line dimensicns on which calcuLablona of radio

interference and corona performance were based ‘2ra given
below. Similar dimensions were used for both the lines

from Susitna to nncnorage and those from Susitna to
Fairbanks.

- tower height - 95 ft ,

- conductor height above ground - 85 £t at tower
| - 30 £t midspan

- horigontal phase spacing - 27 £t

- bundle spacing - 18 in.

Our studies related to conductor selection focussed on
conductor cross sectional area and conductor diameter.
These indicated approximately 2x1272 MCM for circuits to
Anchorage and 2x795 MCM for the circuits to Fairbanks.
When the total line design is being optlmlzed there will
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E. N. Shadeed | ' ,‘ff - March S, 198%

be some trade-offs between tower cost and conductor cost,
and these will lead to the selection of conductor types
with stranding and strength characteristics that are part
of an optimized design. The conductor types used in our
calculations, Pheasant and Mallard, are considered typical
but not necessarily the final choice.

Any significant departures from the above that are béing

considered for a 345-kV intertie should be checked for
compatability with future Susitna requirements.

E 4’ 'Q)‘SW&«.}/\-
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