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Route Description:

ALASKA POWER AUTHORITY

ANCHORAGZ -FAIRBARKS INTERTIE

PROJECT COST

cSTIMATE
(Thousands of Dollars)

———r

o SR

ﬁauéﬁvffé;ijk'f f

Fastern-100% Overhead with Broad Pass tast

Confiquration: 18{9 138/345
Super Link No. Miles Total Cost |
1 21.5 6,747 NI
3 41.4 14,055 371 U932
c 2&:{ 9.713 sz, 927
7 5.1 1,427 nrired
Q_ 14.9 4,640 3R
12 22.4 5,794 e
13 16.8 6,964 RN A
15 14.9 4,759 31739
16 . 0.9 328 34, vy
Subtotal Intertie 169.6 55,427 zo . 50
Teeland-Willow 5.5 1,129
Totel Line 175.1 55,556 |
Total Substation Cost . 9,449
Subtotal | 66,005
R/W Acquisition (SéD,DDD/ﬂi?e) 6,784
Mobilization=Demobilization 5% 3,300
Surveying 3,100
Engineering 6% 3,960
Construction Management 5% 3,300 T*it
Subtotal | 86,449 -(jévdt' b£>?
Contingencies - 25% 21 £12 ﬁ ,;&ki_ff"
Totzl September 1981 Dollars 108,061 <3 {,02,’;“0:{
o . \\\\\ %5(1 \QU
InTlation @ 10%/Year - 2 Years 130,754 *’Q' \




OFFICE MEMORANDUM

TD: Dave MacDonald Date: dJanuary 12, 1882

FrRoM:  J. Plummer Eite-  P5700.07.09

SUBJECT: Susitna Hydrecelectric Project
i Feasibility Report Estimate
Information Reguirements

In reply to ycur memo dated January 6, 1982, I have reviewed and marked
up the attached sheet. I have also attached a similar activity listing
for Watana.

/ " Samés R. Plummer

JRP:dmb
Attachment
cc: F. Toth
R. Lang
%, k4 ) e Z i, ‘:u ( i .i"% ,:%;f:’ . SIS
N . 7 LA
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OFFICE MEMORANDUM

. - . -
o 70 5. Plummer Date January 6, 19B2

i§ b File: AN~-AB4
!

FROM: D. H. MacDonald e
I% - SUBJECT: Susitna Hydroelectric Project
Feasibility Report Estimate
lé ~ Information Regquirements

,i‘ Attached is a very preliminary listing of activities

‘ associated with the estimating and planning of Devil
Canyon dam site. I have made a fast indication on
F% that listing as to where I understand the assigned
pricing.is to be carried out.

I, ' Example - tunnels and plugs - the escalation pricing and
quantities will be done in
Buffalo

BN
LR

- lining and plugs - will be guantified and priced
in Niagara Falls.

R RS Wy S PP TS A PR

This list is being provided for discussion, so that we can
break down the assignment packaging in the very near future. 8
I would like to take certain quantifying and pricing packages
and assign them to people in this office - and, with your
agreement, have you do the same with those itemns associated
with the total Devil Canyon estimate.

; .+ Attachment D. H. MacDonald

Head, Planning & Estimating
Dept.

111111



I SUSITNA ACTIVITY LIST
R Assigned To

-/‘

&
l~ Watana
1 - Diversion

-Tunne’s and Plug
-Portals

-Gates
-CofTerdams

B -Dewatering

RO TRV |

(5 B v o B .« S S v«

2 - Chute Spiliway
E -Exc. 0/B and Rock
-Headworks
-Bates
~Chute
-Anchors
-FTip Bucket

=z Z 2 W 2w

- 3 - Emergency Spillway

-Exc.
-Slab
-Anchors
-Fuse Plug
-Bridge N

0 =Z =2 w

4 - Service Spiliway Tunnel
-Exc. _
-Headworks
~Gate

-Qutiet: Civil
Mechanical

W= w = w

5 - Mi¢in Dam
-Exc. 0/B & Rock
-Fill
-Grouting
-Valves Spilliway
~-Access Shaft

o O W W

','t,.:
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SUSTTNA ACTIVITY LIST - 2

Watana - Continued : Assigned To
& - Relict Channel
-EXC. _ B
-Fin

o ¢

7 - Construction Facilities
-Roads
-Yards
-Bridges
-Batch Plant
-Agg. Plant
-Gran. Fi1l Plant

w2 2Z o W o

Power Faciiities
8 - Intake

-Exc. 0/B & Rock

-Concrete

-Anchors

-Gates

-Bulkhead

0O w2 "= ™

8 - Powerhouse
~Access exc. - Portal and Tunnel
-T/R Exc. - Portal and Tunnel
~Access Tunnel - Lining
-T/R Tunnel - - Lining
-Penstocks - Exc.
~-Conc. Lining
-Steel Lining B(S)

EALE FRCR IE « f TTC N T, e

=Z 2 Wz = om W

(1)

10 - Transformer Gallery
-Exc. Rock
-Concrete N
-Equipment B

[os)

11 - Vault
-Exc. Rock
-Concrete - 1st Stage
2nd Stage
-Crane Support
-Crane
-Roof

W w == = 22 o




SUSITNA ACTIVITY LIST - 3

Watana - Continued
11 - Vault - Continued

-Turb. EP
RP

~-Gen.

12 - Surge Chamber
-Exc. Rock
-Concrete
-Gates
-Crane

B = Pricing in Buffalo

BPREEAS) G
i ‘
b T = R 7 A
;fv —'-—— £e N g Q

Assigned To

o oo

W w = w

N = Pricing by Niagara Falls
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Estimate Work Sheet

ITEM REFERENCE No.

DESCRIPTION

JOB No.

SHEET 1

OF

P o000

PROJECT = "SDUSIUTTHNA -~ WATANA OPERATION No. REF. BY RO .T humberon~
‘ 18 Teloruar, 1ATZ.
CONTRACT  “T¥onswissiow Plant 7 DESCRIPTION CKD DATE
| T LABOR JOB MATERIALS | PERM.MATERIALS| SUBCONTRACTS | EQPT.OWNERSHIP | EQPT.OPERATION
DESCRIPTION AND BASIS OF ESTIMATE QUANTITY | U - - = o
! . e UNTL amount (UNIT| AMOUNT [UNITH amaunt JUNKEL amount (HNEE| amount [UBETI amount  |Eduivirerar amounT
: : o0 . ; ooo's e ==
SO land ond Lawd Rigits 00 el I b ooo = _
~ Transwmissiom 14 |miles f—:-m s fo w=s0o
) I T BB Te=2
TDD SDubstation /Swrching Stehor wpp .
—44a=s
=<ter A LS Z2a43Z 20 F#¥S =20 4O R, o O
Willow 1 LS 1824 12 960 206 2551 15, Z4.6
Kl  Arva 4 LS 1592 10 F00 1o 29O¢g 12, 240
Universitsy 1 RS N N 31 oo S 0b 1% B LR
Dewil Canyen 1 LS 1812 12750 20k Z 4.4 155015
12 SE1 BL 985 1416 129 102 F11
BEZ SSubshilen and "Swﬂ‘d\‘mo) Shection - .
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Estimate Work Sheet (TEM REFERENCE No, 108 No, PS=om.0a

DESCRIPTION ‘ sHEeT Z  OF

1

\t 4

PROJECT "SUSITTNA — WATANA OPERATION No. . g8y R, . ClowoaAmiv
AT Feloruory AAEZ
CONTRACT Treomsmission.  Plawit” , ~ DESCRIPTION CKD DATE

JOB MATERIALS | PERM.MATERIALS|{ SUBCONTRACTS | EQPT.OWNERSHIP | EQPT.OPERATION

DESCRIPTION AND BASIS OF ESTIMATE .| auanTITY .
i T E0ST] AMOUNT WUNITH siGunt [UNITE amount [UNIT] amount [WMAT! amount  [ESuiv-57aAL AmouNT

OST
oot coos ooolr OO0 S Tooo s

D Wilbw SEnerp, Mngdt =os (EMS)
— Egppmet and Spatem costr 21490 SO0% =6 4 4=t

-— Microwarve Communicationg E{@w‘am“" 21O 250 I~ QRO

~ BEMS Cowlrel Cexter Bldg + Eguip. 21140 3R Lo

ganF
3 W{} — Walora and TDenl Canyom (\\—P\mﬁ' 'S‘C‘gg - - L{[ng,ga °
- ‘ ; | 77¢ -
L wontenng  and  coxbvol e{,w,pme.z\”). i 23/2 3637

15250 25,160

*

B Steel Towers and  Fidures | : R : . ’ : | )
— 1443 (Washe~n) L 4 4095 Ty A ZA A2

>

i

2 ey

D6 Overhead Concdudtors and Demces
- 14493 Watana
Conductors (Z s A5/ kemi\/ phase.) CASZ2L ‘ oo =55 LAB

oS5 DHMeF LB TSSO
A9 44T

~ Submarme Calcles

B9 Roads ond Trails

coad FZOO

&17290
15340

- ClEc\r\wﬁ and Roads

57.02,02 Form }131A
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Estimate Work Sheet

‘TEM REFERENCE No. JOB No. P70 .0A

DESCRIPTION SHEET "> OF
PROJECT <SUSDSITNA — "DEVIL. CANYoN OPERATION No. REF, BY R, Thamloeviads
‘ 1T tTeloruary 1AEA
CONTRACT ~Transwstla~  Plawt DESCRIPTION CKD DATE
DESCRIPTION AN y N LABOR JOB MATERIALS | PERM.MATERIALS| SUBCONTRACTS | EQPT.OWNERSHIP | EQFT.OPERATION
N AND BASIS OF ESTIMATE QUANTITY IT , -
, . - UNIT) amounT |UBLT} AMOUNT gg’g! AMOUNT |UNIT! - amounT [UNLE amount JUBLTH amount |53 |TOTAL AMOUNT
' ‘% Qo0 Ol fe = o il ‘e C s O g
= Subshdion and Switchive SHodion coe s o= O OO0 SO e
=S witthy ard A = =2 1 : =q00 A Tk 1= cazo |V
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=S (Zoo0 +> 1 LS =uf R =4 L8 2 a0 | /

Willow 1 AS T40 6000 9= 115 F 050 ’

Kalle A A LS 14.0 ago 16 194 RL-CN
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3 Z=46 | . Athooo | | .R7Fo 524 144995
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=56 Overhead Conductors &+ TDemass
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TRANSMISSION LINE COSTS January 12, 1982
) ' »5700.07.03

Basically transmission line costs breakdown into the
following elements | L

- right of way

clearing

structures

- foundations

hardware

conductors ,

- engineering and construction management
- owners cost. ‘

IRy

I

In our estimate we included all the elements except the last
two which will be looked after by the project.

Background - Transmission Estimates

During Acres trip to Alaska in 1980, we met with our sub- ¢

contractor R. W. Retherford Associates and discussed various :

- facets of transmission line design and construction in '
Alaska. RWRA had developed a special type of tower, X-type
which was suitable for installation in permafrost. This - 4
X-tower design was hinged at the foundations and guyed for_ \ :
stability. Further developments saw a move from aluminum :
lattice design to tubular steel tower members. This lowered
the cost of the labor component.

[ -
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<
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RWRA provided Acres with the details of their estimates for

ﬁ‘ a 230 kV, tubular steel tower line between Point Mackenzie
w4 and Fairbanks. This was based on 230 kV line (aluminum
: lattice) constructed in 1975 and 115 kV line (tubular steel)
; F constructed in 1978. The RWRA estimate was in 1878 dollars.

Acres very first estimates were based on a tubular steel,
F' X-type tower. This has been justified by the decision of
E Commonwealth Associates recommending this type of tower and
‘ the eventual acceptance by APA.

i The Acres first estimates used the RWRA data and were

- developed for various voltage levels for the electric system
studies. Telephone consultation with CAI confirmed Acres
line costs. The present costs which are in the attached

o ‘ back-up material are based on CAI "Route Selection Report"
f , dated COctober 1981. The estimate is in September, 1981
‘ dollars.




The following table sectionalizes the transmission lines
with number of circuits and cost per mile. A total is
generated for each section. The total cost is then divided
by the estimated total length. This will give an averzge
cost per mile. This cost will be used to stage the
estimates, .e.g. Watana ‘1993 and Devil Canyon 200Z. The
differences in costs per mile are accounted for by the
terrain, difficulty of access, type of foundations required,
etc. Some areas will require winter construction or heli-

copter assistance.

No. of Length Cost

Section Circuits Miles per Mile Total
() ($)

Watana- - 2 52 340,000 17,680,000
Devil Canyon
Devil Canyon - 5 65 340,000 22,100,000
Gold Creesk
Gold Cresk - 3 213 331,394 70,587,000
Willow
Willow - 3 120 285,000 34,200,000
Knik Arm
Knik Arm - 2 36 251,111 9,040,000
University
(one tower)
Gold Creek - 2 200 318,990 63,798,000
Healy
Healy - 2 164 310,000 50,840,000
Ester ’
Total 850 268,245,000

September, 1981 average cost of transmission per mile
including intertie = 268,245,000 = $315,582.
850 '

The FERC format requires splititing the estimate into steel
towers and fixtures and overhead conductors and devices.

T g : o o ra 5 o raepg i e e 2
R R SR T R R R AT
i - IR Bt a bt %, bt ke 477 . T

T N g T S

ok - R

ETRE




For 1993 construction we require 600 mi of transmission.
The average cost per mile developed above does not include
costs for mobilization/demobilization or surveying. We
also have to bring the costs up to January 1982 figures.

For 1993 construction -

600 mi x $315,582 $189,349,200
mobilization/ 9,467,460

demobilization 5% 3,500,000
survey.ing $202,316,660

January 1982 costs x 1.04 210,409,326

deduct clearing 10,409,326
$200,348,326
cost per mi = 200'233'326 = $333,916

The tower costs according to FERC should include towers,
foundations, hardware and insulators. Tower costs account
for approximately 70 percent of line costs which are in
turn split into approximately 57 percent for material and

43 percent for labor.

We are assuming that towers will be spaced at 1,200 £t and
will require 4.4 towers per mile. The total towers for
600 mi would be 600 x 4.4 = 2,640. :

The tow=sr costs will be

333,916 x 0.7 = $233,741/mi

233,741 _ ¢53,122.96/tower

4.4
Material cost per tower = $53,123 x 0.57 = $30,280
Labor cost per tower = §53,123 x 0.43 = $22,843

w

oy
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The conductor costs will be
333,916 - 233,741 = $100,175/mi

Conductor 954 kcmil

Weight-pounds per foot 1.075
Cost per pound $0.97

Shield wire 3/8 in.

Weight-pounds per foot 0.273
Cost per pound 0.97

Material cost ;

5,280 x 1.075 x 0.97 x 6 = $33,034
5,280 x 0.273 x 0.93 x 2 = 2,681

$35,751/mi
Labor costs per mile will be
160,175 - 35,715 = $64,460

The above figures were used in the FERC format.

Substation/Switchyard Estimates

Substations/switchyards costs based on the number of elements
contained and the space regquired to accommodate voltage

“levels. The costs for this estimate were based on the

following

-~ station base costs
- circuit breaker positions
~ transformer positions.

-

The costs were contained in the preliminary electric system
report. These costs were upgraded to January 1982 figures
and an additional factor to equalize them with the higher
line costs.
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Substations 1993°

Willow»

Base Cost
Circuit Breakers 9 x 345 kv @ $1,155,000
3 x 138 kv @ § 462,000

! Transformers 2 x 75 Mva @ $ 577,500
| Total

Knik Arm

Base Cost
Circuit Breakers 8 x 345 kv @ $1,155,000
1 x 138 kv @ $ 462,000

3 Transformers l x 75 MvA @ $ 578,000

‘f Total

b

lg University

.- Base Cost

" Cireuit Breakers 9 x 345 kV @ $1,155,000

!; 6 x 230 kv @ $ 810,000

’ Transiormers 4 x 250 MvVvA @ $1,500,000
; 3 Static Var Source 400 MVAR
.E; Total

E Devil Canyon

Base Cost

Circuit Breakers 11 x 345 kv @ $1,155,000
Total

$ 2,310,000
- 10,395,000
1,386,000
1,155,000

$15,2456,000

$ 2,310,000
9,240,000
462,000
578,000

$12,590,000

$ 2,310,000
10,395,000
4,860,000
6,000,000
13,855,000

$37,420,000

$ 2,310,000
12,705,000

$15,015,000

0B




it : ¢ s
Ester
Base Cost $ 2,310,000
Circuit Breakers 10 x 345 kv @ $1,155,000 11,550,000
4.5 x 138 kv @ $ 462,000 2,080,000
Transformers 3 x 150 MvA @ $1,040,000 3,120,000
Static Var Source 100 MVAR : 3,460,000
Shunt Reactors -2 x 75 MVAR (345 kV) 1,920,000
Total $24,440,000
Total Substations 1993 , $104,711,000
Material 88,985,000
Laboxr , - 15,726,000

Substations 20074

Ester

Circuit Breakers 1 x 345 kv @ $1,155,000 $ 1,155,000

1.5 x 138 kv @ $§ 462,000 695,000
Transformers 1 x 150 Mva @ $1,040,000 1,040,000
Total $ 2,890,000
W..llow
Circuit Breakers 5 = 345 kv @ $1,155,000 $ 5,775,000
1.5 x 138 kv @ $§ 462,000 695,000 g
Transformers 1 x 75 MVA 580,000 i
Total $ 7,050,000 :
Knik Arm
Circuit Breaker 1 x 345 kv @ $1,155,000  § 1,155,000 g
Total $ 1,155,000 ’
, [7 ‘
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7
University
Circui+ Breakers 3 x 345 kv @ $1,155,00 $ 3,465,000
3 x 230 kv € $ 810,000 2,435,000
Transformers 2 x 250 MVA @ $1,500,000 3,000,000
Total | $ 8,900,000
Total Substations 2000+ $19,995,000
Material 17,000,000
Labor 2,295,000
Substations at Powerhouses
watana
Base Cost ~§$ 2,310,000
Circuit Breakers 8 x 345 kV @ $1,155,000 9,240,000
Total $11,550,000
Material 9,820,000
Labor : 1,730,000
Devil Canvon
To be built in year 2002 for 4 units ~§
Circuit Breakers 6 x 345 kV @ $1,155,000 $ 6,930,000 A
Total $ 6,930,000
Material - 5,900,000
LabOr K 1,0303'000 ,“
I
. |
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¢ Land Rights (ROW)
& Transmission
166 mi @ $40,000
E 13 mi @ $70,000
Substations
E Willow
‘ Knik Arm
University
Ester
Total
ENS:jlh

$ 200,000
200,000
500,000
200,000

$1,100,000

$ 6,640,000
910,000

$ 7,550,000

$1,100,000

$8,650,000

ENPTE S PE T
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E ) OFFICE MEMORANDUM
N J. R. Plummer Date: January 25, 1982
: D. Meilhede<—
E File: bP5700.07.08
FROM: E. N. Shadeed co: J. D. Lawrence/Circulatiecn
E R. T. Sarofim
*SUBJECT: SUSITNA HYDROELECTRIC PROJECT A. Jex/D. Raushal

TRANSMISSION SYSTEM
COST LSTIMATES ~ JANUARY, 1982

I am attaching copies ©of sheets 3 and 4 of the preliminary
cost estimates which were revised. The revision was related
to transmission line length which should be coordinated with
the system diagram forwarded recently.

o EBm Bw =W

The total Susitna length is 850 mi which is constructed at
various times as follows.

;E Year Miles
1984 170 (Intertie)
E‘ 15983 556>
;E 2002 124
Total 850

n
Eﬁ The length of transmission was revised to coordinate with

the above. This will change the cost estimates as shown on
mg revised sheets.
- Y
3 / \ ,}// Ly 3
‘ | » C : H ",»‘,,.« / e
ﬂj ENS:j1lh ,/fﬁz/;b' //AT?,;¢:/ﬁCs/*\\ :
i Attachment 5
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SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE - ACRES AMERICAN

WATANA - DAM CREST Ei: 2205 FT -~ 3

Item Description Quantity Units Unit Price Amount Total
R - ($)
354 Steel Tower and Fixtures
Steel Tower and Fixtures N TN
--1993 {(wWatana) , } .
Towers V2,447 Each M 30,280 / 74,095,160
(Includes foundations and hardware) . L 22,843 { 55,896,821

129,991,981 ./

- 2000+ {Devil Canyon)
Towers 546 Each M 30,280 16,532,880
{(Includes foundations and hardware) L 22,843 12,472,278

5,
29,005,158 158,997,139 ‘)

356 Overhead Conductors and Devices s
Overhead Conductors and Devices o
- 1993 (Watana -~ B
~ Conductors (2 x 954 kcmil/phase) ( . LU
Shield Wire (3/8 in., 2/circuit) , 556 Miles ¥ 35,715 - 19,857,546 - R
L 64,460 35,839,760 } b
. 4 .
55,693,300 L
~ Submarine Cables 6 Lump sum Material 25,660,000 ' § 
Labor 18,750,000 4
43,750,000 §
i
® .
M - Material Reviged January 25, 1982

L - Labor




SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE - ACRES AMERICAN
WATANA - DAM CREST EL 2205 FT - 4

item pescription

. - 2000+ (Devil Canyon)
- Conductors (2 x 954 kcemil/phase)

~ Submarine Cables

359 k Roads and Trails
Roads and Trails
- Clearing and Roads

12

M - Material
L. - Labor

Quantity

124

Units

Miles

Lump sum

Miles
Miles

Unit Price Amount Total £
() [ED) : o
M 35,715 4,428,660 h
1. 64,460 7,993,040
12,421,700
Material 12,500,080 i
Labor 9,375,000 )
21,875,000 (133,740,000 |
- : '
$36,000 7,200,000 |
£18,000 3,060!000
10,060,000 10,060,000

Reviged Januvary 25, 1982
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I am attaching a report on transmission line costs which
gives a history of the develcpment .0f transmission costs

and shows how “they were arr‘ved at. The transmission line
costs were estimated on a per mile basis and then broken
down to suit the FERC format. We also used the CAI estimates
for different terrain. This is summarized on page 2 of the
report. The CAI estimates are close to ones we have devel-
oped. See telephone conversation to D. Meilhede dated
November 10, 1981 which explains main differences. At that
time John Lawrence requested that our line estimates be
adjusted to include the differences applicable to our lines.

I tried in the report to give you a breakdown of the sub-
station costg for each one and explained the main elements

used.

-

I am also including revised copies of the estimates.
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OFFICE MEMORANDUM
J. R. Plummer Date:
D. Meilhede

File:
E. N. Shadeed cc:

SUSITNA HYDROELECTRIC PROJECT
TRANSMISSION SYSTEM '
COST ESTIMATES - JANUARY 1982

January 5, 1982

P5700.07.08

JO
M.
R.
A.
L.

D. Lawrence/Circulation
W. Stoddart/U. J. Woelke
T. Sarocfim

Jex/D. Kaushal

Pereira

.

julon e

e

perd

==

[ —

s

The attached cost estimates do not include the following

contingency allowance
engineering
construction management
owners cost. -

Previously we have used the following formula fcr our

estimates

(engineering 5% + construction management 5% + Owners cost
2-1/2%) x contingency 20%. The total percentage would then

amount to 35%.

The cost estimate for switchyards at the powerhouses, e.gqg.
Watana and Devil Canyon have not been included. The cost
estimate for the In-Plant Coritrol System at Watana has been
included. Also note that the Energy Management System
Center (System Control Center) is now included in the

estimate.

The material and labor costs were identified as requested.
You will also note that the estimates have been staged for
transmission lines and substations, e.g. 1993 and 2000+.

The cost estimates have been identified by item numbers in
I believe the contingency
etc should be applied to each item number rather than at the

accordance with FERC requirements.

end of the total estimate.
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SUSITNA HYDROELECTRIC PROJECT

PRELIMINARY ESTIMATE - ACRES AMERICAN
WATANA ~ DAM CREST EL 2205 FT

’§sm~,._ﬂ E e 35‘5 a.n}

Item Description

Transmission Plant

350 Land and Land Rights
Land and Land Rights
- Transmission
— Substations (4 sites)

353 Substation/Switching Station Equipment

Quantity

179

Substation/Switching Station Equipment

~ 1993
Ester

Willow
Knik Arm
University

Devil Canyon

f2

el W Teasa LR

S

Units

Miles
Lump Sum

Ldmp sum

“Lump sum

Lump sum

Lump sum

Lump sum

Unit Price

Janunary 5, 1982

Amount
(3)

40,000/70,000 7,550,000

Material
Laborxr

Material
Labor

Material
L.abor

Material
Labor

Material
Labor

Material
Labor

1,100,000

20,775,000
3,665,000

12,960,000
2,286,000

10,700,000
1,890,000

31,800,000
5,620,000

12,750,000
2,265,000

88,985,000
15,726,000

Total

8,650,000

104,711,000

Revised January 12, 1982
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SUSTTNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE -~ ACRES AMERICAN
WATANA -~ DAM CREST EL 2205 FT - 2

Item

Description

472

- 2000+
Ester

Willow
Knik Arm

University

Willow Energy Management System (EMS)
~ Equipment and System Costs

~ Microwave Communications Equipment

- EMS Control Center
Building and Equipment

~ Watana/Devil Canyon In-Plant Monitoring
and Control Equipment

Quantity

Units

Lump

Lump

Lump

Lump

Lump

Lump

Lump

Lump

sSum

suin

sum

sum

sum

sum

sum

sum

Unit Price Amount
($)

Material 2,455,000
Labor 435,000
Material 6,000,000
Labor 1,050,000
Material 980,000
Labor 175,000
Material 7,565,000
Labor 1,335,000
Material 17,000,000
Labor 2,995,000
Material 8,116,000
Labor 3,420,000
Material 2,140,000
Labor 2,780,000
Material 2,110,000
Labor 1,750,000
Material 3,080,000
Labor Y,770,000
Material 15,440,000
Labor 9,720,000

Total

19,995,000

25,160,000

Revised January 12, 1982

N
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SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE - ACRES AMERICAN

WATANA - DAM CREST EL 2205 FT - 3

Item Description
354 Steel Tower and Fixtures

Steel Tower and Fixtures
- 1993 (Watana)
Towers
{Includes foundations and hardware)

= 2000+ (Devil cCanyon)
Towers
(Includes foundations and hardware)

356 Overhead Conductors and Devices
Overhead Conductors and Devices
- 1993 (watana
— Conductors (2 x 95. kemil/phase)
Shield wire (3/8 in., 2/circuit)

= Submarine Cables

<

M - Material
L - Labor

Quantity

2 640

546

600

Units

Each

Bach

Miles

Lump sum

Unit Price Amount
(5)
M 30,280 79,939,200
L 22,843 60,305,520
140,244,720
M 30,280 16,532,880
L 22,843 12,472,278
29,005,158
M 35,715 21,429,000
L 64,460 38,676,000
60,105,000
Material 25,000,000
.Labor 18,750,000
43,750,000

Revised January 12, 1982

Total

169,249,878

" gy




l.

SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE - ACRES AMERICAN
WATANA - DAM CREST EL 2205 FT - 4

Item Description

—~ 2000+ (Devil Canyon)
=~ Conductors (2 x 3954 kcmil/phase)

-~ Submarine Cables

359 Roads and Trails
Roads and Trails
=~ Clearing and Roads

%

M - Material
Y. -~ Labor

Quantity

124

200
170

Unitsg

Miles

Lump sum

Miles
Miles

Unit Price

St ol %-\ev.(.r!!/ E

Amount

M 35,715
L 64,460

Material
Lahor

$36,000
$18,000

()

4,428,660
7,993,040

12,421,700
12,500,000

9,375,000
21,875,000

7,200,000

3,060,000

16,060,000

138,151,700

10,060,000

Revised January 12, 1982

P s T T ———

S ke it w51

- oy

PR .
2%

R S RPN T,
PR it




fn o g W Somoen e K e o ‘aaomw M
fsl
SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE - ACRES AMERICAN
WATANA - DAM CREST EIL 2205 FT
Item Description
Transmission Plant
350 ('Land and Land Rights
Land and Land Rights
W ( - Transmission
— Substations (4 sites)
353 Substation/Switching Station Equipment
Substation/Switching Station Equipment
- i~
Ester
Willow
| Knik Arm
V\
University
Devil Canyen
A

s

Quantity
lgo

1

1

1

1

1

Units

Miles
Lump Sum

Lump sum
Lump sum
Lump sum
Lump sum

Lump sum

e s L.\mg

Unit Prica

40,000

Material
Labor

Material
Labor

Material
Labor

Material
Labor

Material
Labor

Material
Labor

Amount

7,950,000

1,100,000

20,775,000
3,665,000

12,965,000
2,285,600

16,700,000
1,8%0,000

31,800,000
5,620,000

12,750,000

2,250,000

88,990,000

15,710,000

7
1

Januaxy 5, 1982

Total

$,0650,000

A5 250

1
0G0

- l} /71 7 4:,/'?{:)
/ /5 00ed
104,700,600

8 e et s s - e o e
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SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE -~ ACRES AMERICAN
WATANA - DAM CREST EL 2205 F?T -2
Item Description Quantity Units
=0T
Ester 1 Lump sum
Willow 1 Lump sum
U.C‘ Knik Arm 1 Lump sum
University 1 Lump sum
Willow Energy Management System (EMS)
Q{b ~ Equipment and System Costs 1 Lump sum
(i) -~ Microwave Communications Equipment 1 Lump sum
: - EMS Control Center 1 Lump sum
{_ Building and Equipment
- Watana/Devil Canyon In-Plant Monitoring 1 0 Lump sum
w’ and Control Equipment 50
'}Ilf b’ﬂ
1 01, o 4 6UJ
ly 7
pe ! ’
A
G
> P e Sl ,/ s ‘ o » “ N e e ,-@532 “ " ,,‘H‘

©

Unit Price Amount
($)

Material 2,000,000
Labor 370,000
Material 6,000,000
Labor 1,050,000
Material 985,000
Labor 175,000
Material 7,565,000
Labor 1,335,000
Material 16,550,000
Labor 2,930,000
Material 8,110,000
Labor 3,420,000
Material 2,140,000
Labor 2,780,009
Material 2,110,000
Labor 1,750,000
Material 3,080,000
Labor 1,770,000
Material 15,449,000
Labor 9,720,000

VI T L
/7570 0po

J
J

J

Total
o

J A and e
7050 020

/Lol Q00

S pad
\ ——— e « .- - :'.
:,i‘ji ‘ ! d ’; {?1547150 ] l :,’ U,‘ ,‘

b

1230 wav(3690 %0,
Y .\.' \«3 36" M.:i
47.70 oV . B

ANRANLERE P 4yt 1 s000 |0

4J52”000 }"

/,u't,{oqﬁ [:’,A:G 37500 ; :

9 850 00 *“*“““;

L
25,160,000 P
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SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE -~ ACRES AMERICAN

WATANA -~ DAM CREST EL 2205 FTr - 3
Item Description
354 Steel Tower and Fixtures
Steel Tower and Fixtures
=159l iy
Towers .
UU (Includes foundations and hardware)

).
Towers
(Inclu@es foundatinng and hardware)

356 Overhead Conductors andg Devices

Overhead Conductors and Devices

e} 393~{Watann
- Conductors (2 x 954 kemil/phase)

Shield Wire (3/8 in., 2/circuit)

~ Submarine Cables:*

o
~~

[

M -~ Material

- Labo
L a ok

13

ik

Quantitx

2 650

665

602

Units

Each

Each -

Miles

Lump sum

Unit Price Amount
($)
1)
M 30,413 80,594,450
L 22,943 ©0,798,950
L 22,943
53,356
141,393,400
M 30,413 20,224,645
| 15,257,095
3227 35,481,740
M 35,614 21,439,628
I. 706,000 42,140,000
(K
jos 63,579,628
Material 25,000,000
Labox 18,750,000
43,750,000

] 35 95/ 74

176,875,140

j €% 579 ¢25

:7 Y3 750 guo

9
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SUSITNA HYDROELECTRIC PROJECT
PRELIMINARY ESTIMATE ~ ACRES AMERICAN
WATANA - DAM CREST EL 2205 FT - 4

Item Description
~—20004==(Bevil~Ganyon)
OL- ~ Conductors (2 x 954 kcmil/phase)

- Submarine Cables

359 Roads and Trails
Roads and Trails
~ Clearing and Roads

w
v
M - Materxial

1 - Labor
i

Quantity

151

Units

Lump suam

Miles
Miles

Unit Price Amount
($)
5,377,714
10,570,000
\:705451 4 15,947,714
/4
Material 12,500,000
Labor 9,375,000
21,875,000
$36,000 7,200,000
$16,000 3,060,000
10,060,000

Total
{(3)

_7 'y Y7 vy

J 2/ F7¢ 0oo

145,152,342

10,060,000
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, October 30, 1981 -
TRANSMISSION - 1993
_\\" $M
ﬂ Watsna - Devil Canyon 22 -
) Fﬁ:’"-‘\‘ 76
2 x 26 mi, 345 kv, 2 x 954 kcm:.l 2R ~
ﬁ‘ @ $207,000/mi 10.76 i
i ' |
¢
gg Devil Canyon - Fairbanks iy
ds 2 x 189 mi, 345 kV, 2 x 954 kemil (note conductor) 7 3
ﬂ /
Devil Canyon - Willow 5 ;7 3
i? 2 x 90 mi, 345 kv, 2 x 954 kemil ¥ 2 :
@ $207,000/mi '37.26 Ji
] —~= 4 |
Willow - Knik Arm , A
i 2 x 38 mi, 345 kV, 2 x 954 kemil ' f
| @ $207,000/mi 15.73 i
& . , :
Knik Arm Crossing :
2 x 4 mi, 345 kV submarine cable a
{ 4
0 € $22,000,000/circuit 44.00
r Knik Arm - University Substation
| 2 x 18 mi, 345 kv, 2 x 1,351 kcmil | [
2 ¢ $251,000/mi 9.04
- Subtotal $195.04
: Contingency etc - 35 percent ‘ 68.26
; Total Transmission 1993 $263.30M
(2]
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TRANSMISSION - 2000
S$M

Devil Canyon - Willow

1l x 90 mi, 345 kV, 2 x 854 kecmil

e $207,000/mi 18.63
Willow - Knik Arm

1l x 38 mi, 345 kV, 2 x 954 kecmil

€ $207,000/mi 7.87
Knik Arm Crossing

1 x 4 mi, 345 kV submarine cable

@ $22,000,000/circuit 22.00
Subtotal $ 48.50

] IS |
COntlngencx;Egg:L 35 percent 16.98
Total Transmission 2000 ~ $ 65.48M
. ' /,H . » >\( {';45 s 3;"(:”";"
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TRANSMISSION LAND ACQUISITION
AND CLEARING - 1993
SM
Watana - Devil Canyon
26 mi @ $75,000/mi 1.85
Devil Canyon -~ Fairbanks
189 mi @ $75,000/mi 14.18 :
Devil Canyon - Willow
80 mi @ $96,000/mi 8.64 1
Willow - Knik Arm N
38 mi @ $96,000/mi 3.65 ;
Knik Arm - University Substation :
18 mi @ $75,000/mi 1.35 3
Total Land Acquisition and Clearing $29.77M é
- :a'(: — - ¢ )
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SUBSTATIONS -~ 1993

Wé%anQNQNNN\\‘“
Base Cost ~

$M

—~— 2.00
Circuit Breakers - __8.00
Subtotal $10.00
Contingency e - 35 percent [ 3.50

TTTe$13.50M
e v————li
Devil Canyon ‘
Base Cost 2.00
Circuit Breakers - 11 x 345 kV 11.00
Subtotal $13.00
Contingency etc - 35 percent 4.55
Total $17.55M
HV v
SM SM

Fairbanks
Base Cost 2.00
Circuit Breakers - 10 x 345 kv -10.00

- 4.5 x 138 kv 1.80
Transformers - 3 x 150 MVA, 345/138 kV 2.70
Shunt Reactors - 2 x 75 MVAR, 345 kv 1.66
Static Var Sources - 100 MVAR 3.00
Subtotal | $16.66 $ 4.50
Contingency ete - 35 percent 5.83 $ 1.58
Total : $22.49 $ 6.08

Station Total

- 8§28.57M

o 3 )
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\ SUBSTATIONS 1993 -~ Cont'd .
HV AT
SM $M
willow ‘
Base Cost 2.00
Circuit Breakers = 9 x 345 kV 9.00
- 3 x 138 kV 1.20
1.00

§ i Transformers - 2 x 75 MVA, 345/138 kV ,
i Subtotal ¢ 11.00 $ 2.20
o Contingency etc - 35 percent 3.85 <77
3
Total $ 14.85 § 2.97 5

, Station Total $17.82M é
E Knik Arm - East 3
\ Base Cost . 2.00 :
Circuit Breakers - 8 x 345 kV 8.00 :
b - 1 x 138 kV : .40
Transformers - 1 x 75 Mva, 345/138 kV .50
Subtotal $ 10.00 § .90
= Contingency etc - 35 percent 3.50 .32
Total $ 13.50 $ 1.22
= station Total 514.72M
w;<
University Substation (AML&P Tap incl) ‘
_ Base Cost | 2,00
n Circuit Breakers - 9 x 345 kv 9.00
- 6 x 230 kV 4.20
Transformers - 4 % 250 MVA, 345/230 kV 5.20
a Static Var Sources = 400 MVAR 12.00
: Subtotal $ 23.00 s 9.40 k
Contingency etc - 35 percent _ 8.05 3.2%
f Total s 31.05 $ 12.69

| Station Total . $43.74M %
—=
Total Substations 1853 x
£13BwdON-
(j’éS"*/&b 028
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SUBSTATIONS 2000
| SM

Devil Canyénx\\\~\\k i

Circuit Breakers «~6~§“§ff~kV‘ ,pff”“”'"‘wdyﬂwg- 6.00

Subtotal ‘méé:::=_£::j'ﬂﬂﬂﬂ $ 6.00

Contingency etc = 35 peresht T — 2,10

Total e § 8.10

HV v
SM SM

Fairbanks

Circuit Breakers = 1 x 245 kV 1.00

- 1.5 x 138 kV .60

Transformers - 1 x 150 Mva, 345/138 kv ; .90

Subtotal $ 1.00 § 1.50

Contingency etc - 35 percent .35 .53

Total $ 1.35 § 2.03

Station Total $3.38M
Willow

Circuit Breakers - 5 x 345 kV 5.00

- 1.5 x 138 kV .60

Transformers - 1 x 75 MVA, 345/138 kV .50

Subtotal $ 5.00 §$ 1.10

Contingency etc - 35 percent 1.75 .39

Total $ 6.75 3§ 1.49

Station Total $8.24M

-




i | SUBSTATIONS 2000 - Cont'd
N | e HV LV
} ¢ E $M $M
5 Knik Arm - East
H E Circuit Breakers - 1 x 345 kV 1.00
Contingency etc - 35 percent «35
{ 4 B Total $ 1.35 $
& tation Total $1.35M
- University Substation (AML&P Tap incl)
ﬁ Circuit Breakers - 3 x 345 kv 3.00
F i - 3 x 230 kv 2.10
E Transformers - 2 x 250 MVA, 345/230 kV 2.60
R Subtotal $ 3.00 $ 4.70
Contingency etc - 35 percent 1.05 1.65
;i ﬂ Total $ 4.05 § 6.35
lr ) . .
o ?] Station Total $10.40M
g
g g Total Substations 2000 $ 21.60 $ 9.87
1 $31.47M
3 g .Grand Total..Substations | $334--54—$. 3283 r
A ﬁ -$367.37M
, — o
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Total Transmission

Total Land Acquisition

Total Substations (EHV transmission and
switchyards only)

Not included transformers and
subtransmission switchyards

Notes

l. All gquantities and equipment ratings, especially for Var

compensating eguipment are subject to revision in final

electric system studies.

2. "Contingency etc" -
consist of - 20 percent contingency
plus - 5 percent engineering

= 5 percent construction management

~ 2.5 percent owner's cost

3. HV substation costs include EHV switchyards only.

LV substation costs include transformers and
circuit breakers for transformer entries.

low=voltage
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