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HARZA .. EBASC~ 
Susitna Joint Venture 

Document Number 

. Bt!Jok (P) UNIT COSTS - BACKUP CALCULATIONS 

TRANSMISSION COSTS 
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ALASKA ?OWER AUiHORiiY 
ANCHORAG~ ... FAIRBArn:s INTERTIE 

PROJECT COST EST!MATE 
(Thousands of Dollars) 

Route Descriotion: Eastern-100~ Overhead with Broad Pass East 

--~--------------------~----------------~------------------Confi our a ti on·: 1Bl9 138/345 

Suoer Link No. Miles 

1 21.6 

3 41.4 

F ?8 -. . ~ 
7 5.1 
Q 14.9 

12 22.4 

13 19.9 

15 1.4.9 

16 0.9 

Subtotal Intertie 169.6 

iee1and .. Wil1ow 5.5 

Total Line 175.1 

ictal Substation Cost 

Subtotal 
R/W Acquisition (S4~,000/~i1e) 
M~bilization-Demobi1tzation 5: 
Surveying 
Engineering 6~ 

Construction Management .5~ 

·subtotal 
Contingencies 25: 

Total September 1981 Dollars 

Inflation @ 10:/Year - 2 Years 

Total Cost 

6,747 • r.: -:.:-./ 
c• ·• • • 

14,055 "3:- f tJ'j~ 
• . 1 --

9.713 ;,tJ:;
1 

irJ7 

- ... I 

14427 
, .... ·.~ (' Cl~-
, • I ; 1 

4 640 
.... I I c!. oq 
~. . ' _, 

6,794 ·:. :' ":' ~;. .. ,.,....., 
·-" .... f ., 

6,964 ,;;).·-. (• of.;! 
.,l I ) . • . 

. 
~I., ~q: 

4,759 ..,.,. ·•· .D 
I 

328 "'U t;.\J.~ 
"""" ! . 

t 

i 
55,42i 7 ,· , 5 , t} I 

., ~ . ~ t. 

I 

l 
I 

1,129 

55.556 

I 
___ 9 .:...' 44;....;.,;;;..9 ___ _ 

66,005 

I 
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6,784 

3,.300 

3,100 

3,300 Jt t. 
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OFFICE MEMORANDUM 

TO: Dave MacDonald 

FROM: J. Plurrmer 

SUBJECT: Susitna Hydroe~lectric Project 
Feastbi 1 i ty Report Estimate 
Information Requirements 

Date: January 12, 1982 

File: P5700.07.09 

In reply to ycur memo dated January 6, 1982, 1 have reviewed and marked 
up the attached sheet. 1 have also attached a similar activity listing f''i for Watan~. 

r1 
'i 

R. Plummer 

JRP:dmb 

Attachment 

cc: F. Toth 
R. Lang 

r; 
' J 
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TO: 

FROM: 

SUBJECT: 

OFFICE MEMORANDUM 

J. Plununer 
Date: 

File: 

D. H. MacDonald cc: 

Susitna Hydroelectric Project 
Feasibility Report Estimate 
Information Requirements 

January 6, 1.982 

AN-AB4 

Attached is a very prel~nary 1isti~g of activities 
associated with the estimating and pl-anning of Devil 
Canyon dam site. I have made a fast indication on 
that listing as to where I understand the assigned 
pricing.is to be carried out. 

Example - tunnels and plugs - the escalation pr~c~ng ~nd 
quantities will be done in 
Buffalo 

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

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

DHMacD:pm 
Attachment D. H. MacDonald 

Head, Planning & Estimating 
Dept. 
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SUSITNA ACTIVITY LIST 

Watana 
1 - Diversion 

-Tunne1s and Plug 
-Portals 
~Gates 

-Cofferdams 
-Dewatering 

2 - Chute Spillway 
-Exc. 0/B and Rock 
-Headworks 
-Gates 
-Chute 
-Ancho·rs 
-Flip Bucket 

3 - Emergency Spillway 
-Exc. 
-Slab 
-Anchors 
-Fuse Plug 
-Bridge. 

4 - Service Spillway Tunnel 
..... -

-Exc. 
-Headworks 
-Gate 
-Out·iet: Civil 

Mechanical 

5- Mlin Dam -
-Exc. 0/B & Rock 
-Fill 
--Grouting 
-Valves Spillway 
-Access Shaft 

. -_c.;.· .. ,·., T, 

/,~ .:~ 

" 

Assigned T,..Q_ 

B 

N 

B 

B 

B 

B 

N 

B 

N 

N 

N 

B 

N 

N 

B 

N 

B 

N 

B 

N 
B 

B 

B 

B 

e 
B 

;, 
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SUSITNA ACTIVITY LIST - 2 

~~ ! Watana - Continued Assigned To r .. 
. ~ 

_,.-. 

6 - Relict Channel ( 

r \._ 
-Exc. B 
-Fill B 

l'f 7 - Construction Facilities 
y, 

-Roads B 

r -Yards B 
-Bridges B 

[ -Batch Plant N 
-Agg. Plant N 
-Gran. Fi11 Plant B r ., Power Facilities 

r 8 - !ntake 
' 

-Exc. 0/B & Rock B 
-Concrete N r -Anchors N 
-Gates B 

11 
- -Bulkhead B 

·-~ 

9 - Powerhouse 

i -Access exc. - Portal and Tunnel B 
-T/R Exc. - Portal and Tunnel B 

I\, -Access Tunnel Lining N ,, 
-T/R Tunnel - Lining N 

r 
-Penstocks - Exc. B 

·-Cone. Lining N 
-Steel Lining B (S ) N (I) 

10 - Transformer Gallery 
-EXCo Rock B 

,. 

-Concrete N 
-Equipment B 

11 - Vault . 
-Exc. Rock B 
-Concrete -

.,..-
1st Stage N 

:.' 
i) 

' 2nd Stage N ' 
It '" I , .. -Crane Support N ·_; 

-Crane B 
-Roof B ; .. 
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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 
N = Pricing by Niagara Falls 

Assi9ned To 

B 
B 

B 

B 

N 

B 

B 

i~~ . 
-

I 
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Estimate Work Sheet 

PROJECT """'St..\~ \\94." -- WA\A.NA 

CONTRACT -:r-rr:o,\'>S,.,\ss\a"- PI~V\\ 

DESCRIPTION Ai'JD BASIS OF ESTIMATE QUANTITY 
.,. .. ,., 
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I A~IIII Estimate Work Sheet 

PROJECT -.:5 L\S \IN A. - WA. 'T"A.'N." 

CONTRACT \~V\.S'IMIS:t\o"- ?\GI4'" 

DESCRIPTION AND BASIS OF ESTIMATE -I QUANTITY 
·.H· I 
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I A~~~~~ Estimate Work Sheet ITEM REFERENCE No. 

DESCRIPTION 

PROJECT ~UC:S.l-r-NA - ~E\/lL CA-NYOt--\ OPERATION No. 
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TRANSMISSION LINE COSTS January 12, 1982 
P5700.07.09 

Basically transmission line costs breakdown into the 
following elements 

- right of way 
- clearing 
- structur<es 
- fotindations 
- hardware.· 

c·onductors 
- engineering and construction managemen·t 
- owners cost. 

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. Rw~ had developed a special type of tower, X-type 
which was sui table for installa.tion in permafrost. This 
x-tower design was hinged at the foundations and guyed for ... 
stability. Further developments saw a move from alumin~u 
lattice design to tubular steel tower members. This lowered 
the cost of the labor component. 

RWPA provided Acres with the details of their estimates for 
a 230 kV, tubular steel tower line between Point Mackenzie 
and Fairbanks. This was based on 230 kV line (aluminum 
lattice) constructed in 1975 and 115 kV line (tubular steel) 
constructed in 1978. The RWRA estimate was. in 1978 dollars. 

Acres ve=y first estimates were based on a tubular steel, 
X-type tower. This has been justified by the decision of 
Commonwealth Associates recommending this type of tower and 
the eventual acceptance by APA. 

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 cost:s which are in the attached 
back-up material are based on CAI "Route Selection Report" 
dated October 1981. The estimate is in September, 1981 
dollars. 
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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 average 
cost per mile. This cost will be used to stage the 
estimates, .e.g. Watana ·1993 and Devil Canyon 2002.. The 
di£ferences. in costs per mile are accounted for by the 
terrain, difficulty of access, type of fo.unda.tions required, 
etc.. Some areas will require winter construction or heli
copter assistance. 

section 

Watana
Devil Canyon 

Devil Canyon 
Gold Creek 

Gold Creek -
Willow 

Wil10'\v -
Xnik Ar.rn 

Knik Arm -
University 
(one tower) 

Gold Creek -
Healy 

Healy -
Ester 

Total 

No. of 
Circuits 

2 

5 

3 

3 

2 

2 

2 

Length 
!vliles 

52 

65 

213 

120 

36 

200 

164 

850 

Cost 
per Mile 
($) 

340,000 

340,000 

331,394 

285,000 

251,111 

318,990 

310,000 

Total 
($) 

17,680,000 

22,100,000 

70,587,000 

34,200,000 

63,798,000 

50,840,000 

268,245,000 

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

850 

The FERC format requires splitting the estimate into steel 
towers and fixtures and overhead conductors and devices. 
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For 1993 construction we require 600 mi of transmission. 
The avera~e 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 constr.uction 

600 mi x $315,582 
mobilization/ 

demobilization 5% 
surveying 

January 1982 costs x 1.04 
deduct clearing 

$189,349,200 
9,467,460 
3,500,000 

$202,316,660 

210,409,326 
10,409,326 

$200,349,326 

cost per mi - 200,349,326 = $333,916 
600 

The tower costs according ~o 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 a~surning that towers will be spaced at 1,200 ft and 
will require 4.4 tow~rs per mile. The total towers for 
600 mi would be 600 x 4.4 - 2,640. 

The tower costs will be 

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

233,741 -
4.4 

$53,122.96/tower 

Material cost per tower - $53,123 x 0.57 -
Labor cost per tower - $53,123 x 0.43 ~ 

$30,280 
$22,843 

3 
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The conduc~or 90sts will be 

333,916 - 233,741 = $100,175/mi 

Conductor 954 kcmil 

Weight-pounds per foot 
Cost per pound 

1 .. 075 
$0:97 

Shield wire 3/8 in. 

Weight-pounds per foot 
Cost per pound 

Materia.l cost 

5,280 X 1.075 X 0.97 X 6 -
5,280 X 0.273 X 0.93 X 2 -

Labor costs per mile will be 

100,175 - 35,715 = $64,460 

0.273 
0 .. 97 

$33,034 
2,681 

$35,751/mi 

0 

The abo·ve figures were used in the FERC format. 

Substation/Switchyard Estimates 

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

. levels. The costs for this estima·te were based on the 
following 

- station base costs 
- circuit breaker positions 
- transformer positions8 

. 
The costs were contained in the pi.·eliminary 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 >~ 345 kV @ $1,155,000 

3 X 138 kV @ $ 462,000 
Transformers 2 x 75 1-1VA @ $ 577,500 

Total 

Knik Arm 

Base Cost 
Circuit Breakers 8 x 345 kV @ $1,155,000 

1 X 138 kV @ $ 462,000 
Transformers 1 x 75 MVA @ $ 578,000 

Total 

University 

Base Cost 
Circuit Breakers 9 

6 
Transformers 4 
Static Var Source 

Total 

Devil Canyon 

Base Cost 

X 345 kV @ 
X 230 kV @ 
X 250 MVA @ 

400 MVAR 

$1.,155,000 
$ 810,000 
$1,500,000 

Circuit Breakers 11 x 345 kV @ $1,155,000 

Total 

$ 2 , 310, o.o 0 
-10,395.,000 

1,386,000 
l,J..SS,OOO. 

$15,246,000 

$ 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 

5 
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Ester 

Base Cost 
Circuit Breakers 10 x 345 

4 .. 5· X 138 
Transformers 3 x 150 
Static Var source 100 
Shunt Reactors · 2 x 75 

Total 

Total Substat~ons 1993 

Material 
Labor 

Substations 2002--
Ester 

Circuit Breakers 1 X 
1.5 X 

Transformers 1 X 

Total 

w: .. 11ow 

Circuit Breakers 5 X 

1 .. 5 X 

Transformers 1 X 

Total 

Knik A-rm 

345 
138 
150 

345 
138 

75 

kV @ $1,155,000 
kV @ $ 462,000 
MVA @ $1,040,000 
MVAR 
MVAR (345 kV) 

kV @ $1,155,000 
kV @ $ 462,000 
MVA @ $1,040,000 

kV @ $1,155,000 
kV @ $ 462,000 
MVA 

Circuit Breaker 1 x 345 kV @ $1,155,000 

Total 

$ 2,310,000 
11,550,000 

2,080,000 
3,120,000 
3,460,000 
1,920,000 

$24,440,000 

$104,711,000 

88,985,000 
15,726,000 

$ 1,155,000 
695,000 

1,040,000 

$ 2,890,000 

$ 5,775,000 
695,000 
580,000 

$ 7,050,000 

$ 1,155,000 

$ 1,155,000 

'· 

ll 
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University 

Circuit Breakers 3 X 345 kV 
3 X 230 kV 

Transformers 2 X 250 !-!VA 

Total 

Total Substations 2000+ 

Material 
Labor 

Substations at Powerhouses 

Watana 

Base Cost 

@ $1,155,00 
@ $ 810,000 
@ $1,500,000 

Circuit Breakers 8 x 345 kV @ $1,155,000 

Total 

Material 
Labor 

Devil Canvon 

To be built in year 200L for 4 units 

Circuit Breakers 6 x 345 kV @ $1,155,000 

Total 

Material 
Labor 

$ 3,465,000 
2,435,000 
3,.000,000 . 

$ 8,900,.000 

$19,995,000 

17,000,000 
2,995_..000 

$ 2,310,000 
9,240,000 

$11,550,000 

$ 

$ 

9,820,000 
1,730,000 

6,930,000 

6,930,000 

5,900,000 
1,030,000 

7 

i,\' 
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Land Rights (ROW) 

Transmission 
166 mi @ $40,000 

13 mi @ $70,000 

Substations 
Willow 
Knik Arm 
University 
Ester 

.~J ...... ,.-~7· 
·~I ~ -' ~, • 

p 

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

$ 6,640,000 
910,000 

$ 7,550,000 

$1,100,000 $1,100,000 

Total $8,650,000 

ENS:jlh 
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FROM: 

.SUBJECT: 
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OFFICE MEMORANDUM 

J. R. Plummer 
D. Meilhede ~ 

E. N. Shadeed 

SUSITNA ~ROELECTRIC PROJECT 
TRANSMISSION SYSTEM 

Date: 

File: 

cc: 

COST ll.STIMATES - JANUARY, 1982 

January 25, 1982 

P5700.07.08 

J. o. Lawrence/Circulation 
R. T. Sarofim 
A. Jex/D. Kaushal 

r am attaching copies of sheets 3 and 4 of the preliminary 
cost estimates which were revised. The revision wa~ r~lated 
to transmission line length which should be coordinated with 
the system diagram forwarded recently. 

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

Year 

.1984 
1993 
2002 

Mi~e·s 

170 (Intertie) 
~s·o ----124 

Total 850 

The length of transmission was revised to coordinate with 
the above. This will change the cost estimates as shown on 
r·evised sheets. 

ENS:j1h 

Attachment 
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SUSITNA HYDROELECTRIC PROJECT 
PRELIMINARY ESTUtATE - ACRES AMERICAN 
HATANA - DAM CREST E~ 2205 FT - 3 

Item 

354 

356 

Description 

Steel Tower and Fixtures 
Steel '!'ower and Fixtures 

- 1993 (Watana) 
Towers 
(Includes foundations and hardware) 

2000+ (Devil Canyon) 
Towers 
(Includes foundations and hardware) 

Overhead Conductors and Devices 
overhead Conductors and Devices 

- 1993 (Watana 
- Conductors (2 x 954 kcmil/phase} 

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

- Submarine Cables 

r-1 - Material 
L - Labor 

~ 
~-~"'~M 11"'!! 

---~~·~ -... ~.::;;;; 

Quantity 

I 

i. 2,447 

' , 

546 

-· 
( 556 

6 

', 

-~ Jl!!l 

Units 

Each 

Each 

Miles 

Lump sum 

.1!11 

Unit Price 

M 30,280 
L 22,843 

M 30,280 
L 22,843 

Pi~ 35,715 
L 64,460 

Material 
Labor 

Jll!ll .. .. Jill/ 
' 

Amount Total 
($) 

.--, 

(
/" 74,095,160 ~ 

55,896,821 ; 

' I 129,991,981 f 

16l532,880 
12,472,278 

($) 

29,005,158 158,997,139 

19,857,540 
35,839, ?_~!! 

55,693,300 

25,000,000 
18,750,000 

43,750,000 

.. ., 
j 

Revised January 25, 1982 
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SUSlTNJ\ HYDROELECTRIC PROJBCT 
PRELIMINARY ESTIMATE - ACRES M4ERIC1\N 
WATJ\NA - DAM CREST EL 2205 FT - 4 

Item Description 

?!!!!!!! 
"' .... -..:..:..__.'fl 

2000+ (Devil Canyon) 
Conductors (2 x 954 kcmll/phase) 

359 

- Submarine Cables 

Roads and Trails 
Roads and Trails 

- Clearing and Roads 

M - Material 
L - Labor 

~gg~ ~~ 

Quantity 

124 

3 

200 
l··~a

.->"~, 

~•, I 
-.lf'l) 

',I ,J '-

~!J~ 1!!1 .... ... 

Units ---

Miles 

Lump sum 

Miles 
Miles 

Unit Price 

M 35,715 
L 64,460 

Material 
Labor 

$36,000 
$18,000 

.. 1111 

Amount 
($) 

4,428,660 
7,993,040 

12,421,700 

12,500,000 
. 9,375,000 

21,875,000 

•; 1200,000 
3,060,00~ 

10,060,000 

1111.11 

Total 
1$)-

.- ,.-_,.., 
l 

( 133,740,000 
\ 
•, 

10,060,000 

Revised January 25 1 1982 
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OFFICE MEMORAl"~DUM 

J. R. Plummer 
D. Meilhede ~ 

E. N. Shadeed 

-

Date: 

File: 

cc: 

SUSITNA HYDROELECTRIC PROJECT 
TRANSMISSION SYSTEM . 
COST ESTIMATES - JANUARY 1982 

January 12, 1982 

P5700.07.08 

J. D. Lawrence/circulation 
M. w. Stoddart/U. J. Woelke 
R. T. Sarofim 
.A. .:tex/D. Kausha1 

I am attaching a report on transmission line costs which 
gives a history of the development .of transmission costs 
and shows how~hey were arr~ved at. The transmission line 
costs were est5~ated 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 costs for each one and explained the main elements 
used. ' 

I am also including revised copies of the estL~ates. 

ENS: jlh 

Attachment 
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OFFICE MEMORANDUM 

J. R. Plummer 
D. Meilhede 

Date: 

File: 

E. N. Shadeed cc: 

SUSITNA HYDROELECTRIC PROJECT 
TRANSMISSION SYSTEM 
COST EST~TES - J~JARY 1982 

January 5, 1982 

P5700.07.08 

f) 
\.\ 

J. D .. Lawrence/Circulation 
M. w. Stoddart/U. J. woelke 
R. T. Sarofim 
A. Jex/D. Kaushal 
L. Pereira 

The attached cost estimates do not include the following 

- contingency allowance 
- engineering 
- construction management 
- owners cost. · 

Previously we have used the following formula fer our 
estimates 

(engineering 5% + construction management 5% + O'tt."'lers cost 
2-1/2%) x contingenoy 20%. The total percentage would theu 
amount to 35%. 

The cost estimate for switchyards at the powerhouses, e.g~ 
Watana and Devil Canyon have not been included. The cost 
estimate for the In-Plant Control System at Watana has been 
included. Also note that the Energy Management Syste.ui 
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 
accordance with FERC requirements. I believe the contingency 
etc should be applied to each item number rather than at the 
end of the total estimate. 

.· 
ENS:jlh. 

Attachment 
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SUSITNA HYDROELECTRIC PROJECT 
PltELIMINl\RY ESTUIATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT 

Item Description 

Transmission Plant 

350 Land and Land Rights 
Land and Land Rights 

- Transmission 
- Substations (4 sites) 

~.-.-~-A 

353 Substation/Switching Station Equipment 
Substation/Switching Station Equipment 

,_ 1993 
Ester 

Willow 

Knik Arm 

University 

Devil Canyon 

(') 

'"' 

~ _f!!l ~ f!B!J 

I 

Quantity Units 

179 Miles 
Lump Sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

Ell ... Jlllll - .. .- .. 
Jannary 5, 1982 

Unit .Price Amount Total 
($} ($) 

40,000/70,000 7,550,000 
1,100,000 8,650,000 

Material 20,775,000 
Labor 3,665,000 

Material 12,960,000 
Labor 2,2BG,OOO 

Material 10,700,000 
r .. abor 1,890,000 

Material 31,800,000 
J ,t. Labor. 5,620,000 

Material 12,750,000 
Labor 2 , 2 6 5 , 0 0 o. 

I· <> 

l1aterial 89,985,000 
Labor 15,726,000 104,711,000 

i . 
ll ' 
!.'' 
I , 

l; ~ I .. 

Revised January 12, 1992 
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SUSI1l'NA IIYDROELECTRIC PROJECT 
PRELIMINARY ES'l1IMATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT - 2 

Item Description 

- 2000+ 
Ester 

Willow 

Knik Arm 

University 

!!¥~~ 

Willow Energy Management System (EMSj 
- Equipment and System Costs 

- Microwave Communications Equipment 

EMS Control Center 
Building and Equipment 

~t~'t! 

- \vatana/Devil Canyon In-Plant Honitoring 
and Control Equipment 

... 
""" 

!@''§'! ~ ~ ~ 

gual!tity Units 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

.. ... - 1111 Ill .. .. 
) 1 .. \ 

Unit ;!?rice Amount Total nr- rn 

Material 2,455,000 
Labor 435,000 
Material 6,000,000 
Labor 1,0507000 
Material 980,000 
Labor 175,000 
Material 7,565,000 
Labor 1,335,000 

Material 17,000,000 ll, ',,.I " Labor 2,995,000 19,995,000 
c, 'l 

Material 8,110,000 
Labor 3,420,000 
Material 2,140,000 I., 

Labor 2,780,000 
Material 2,110,000 t ·.. . :~ 

·. '. l'(J . ~ ~J!' Labor 1,750,000 
! -~-~ '"·" Material 3,000,000 I ... ""' 

Labor 1,770,000 

Material 15,440,000 
Labor 9, '.720, 000 25,160,000 

l: ,, 
I• 

~ <• r 

() 

Revised January 12, 1982 
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SUSITNA HYDROELECTRIC PROJECT 
PRELIMINARY ESTU!ATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT - 3 

Item 

354 

Description 

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

2000+ (Devil Canyon) 
Towers 
(Includes foundations and hardware) 

356 Overhead Conductors and Devices 
Overhead Conductors and Devices 

- 1993 (Watana 
- Conductors (2 x 95.;; kcmil/phase) 

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

- Submarine Cables 

~ 

M - Material 
L - Labor 

~.,. \. 

" 

~ ~ -4--- ALY 

Quantity 

2 640 

546 

600 

6 

@@§I ~!!@ 

Units 

Each 

Each 

Miles 

Lump sum 

)II§ ~ 

Unit Price 

M 30,280 
r. 22,843 

M 30,280 
L 22,843 

~t 35,715 
L 64,460 

Na,terial 
.Labor 

ftll' 

Amount 
($) 

~ 

79,939,200 
60,305,520 

140,244,720 

16i532,880 
12,472,278 

29,005,158 

21,429,000 
30,676,000 

60,105,000 

25,000,000 
18,750,000 

43,750,000 

111!1 ' ' 

Total 
.( $) 

.. 

169,249,078 

Revised January 12, 1982 
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SUSITNZ\ llYDROELECTRIC PROJECT 
PRELIMINZ\RY ESTIMATE - ACRES AMERICAN 
Wl\TANA - DAM CREST EL 2205 ~T - 4 

Item Description 

- 2000f (Devil Canyon} 
Conductors {2 x 954 kcmil/phase) 

- Submarine Cables 

359 Roads and Trails 
Roads and Trails 

- Clearing and Roads 

~ 
M - Material 
r. - Labor 

{\ 

ZL!ij MIJ ~ !mit llilf 

Quantity Units 

124 Miles 

3 Lump sum 

200 Miles 
170 Miles 

~ ~ 1M A!• - •• -

Unit Price Amount Total TSr- ($) 

M 35,715 4,428,660 
L 64,460 7,993,040 

12,421,700 

Material 12,500,000 
Labor 9,375,000 

21, 875., 000 138,151,700 
i !'I 

JL 'I 

$36,000 7,200,000 
$18,000 3,0b0,000 

10,060,000 10,060,000 . ' 
"L 

Revised January 12, 1982 
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SUSITNA llYDROELECTRIC PROJECT 
PRELIMINARY ESTIMATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT 

Item Description 

Transmission Plant 

350 ( Land and Land Rights 
( Land and Land Rights 

vl - Transmission 
- Substations (4 sites) 

353 

-..... -~ ~ ~..._.., 

St:bstation/Switchi.ng Station Equipment 
Substation/Switching Station Equipment 
-~ 

Ester 

Willow 

vJ Knik Arm 

University 

Devil Canyon 

~ 

( 
~~ ... 

n 

;; __ J! ggg Wi@ .IJ!!II 
-----~ 

Quantity Units 

18~ Miles 
Lump Swn 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

II\. I@ MMM ·IIIII ~ ~ -
\ 

Jqnua,ry 5, 1982 

Unit Price Amount Total 
($) m 

40,000 7,950',000 
1,100,000 9,050,000 

Material 20,775,000 -, 
1/;/·ro / Labor 3,665,000 _.! - ,# ... 

l-!aterial 12,965,000 ·-·1 • 
j /·- ;!"-'( Labor 2,295,000 1,.) ,:,>} 

Material 10,700,000 • 1 

/ .... ' -"i~(> Labor 1,890,000 ! •" . I -

f.1ateria1 31,800,000 - I .3 7 ·;/:;o Labor 5,620,000 I 

Material 12,750,000 
_I j s ()M) r .. abor 2,250,000 

Material 88"990,000 
Labor 15,710,000 104,700,000 

!~ 

.. 

I" -i, . d 

'~J 

It ,., 

I 
I ·
! 

'i")_ 

!) 

•,t 
Ol.•· (', 

,,· 

.::o 
C-' 

•_-;. 

<.:--

I:" .:'j~- .. ·---~.,..·:--·""'-----;::-~~;:-·-~·~-~.-~--~--~~ --·-----~-,-·-:-~e """'t· .··:;Fj , .~~~T~Wi"l?M\ili!Jfi''lot !"' w:;;;:Qx·~t]'P"JJ"'!~"'"'~IJiPi'FJWJt U£.iiNW'UV1f 
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SUSITNA HYDROELECTRIC i?ROJECT 
PRELIMINAR~ ESTIMATE - ACRES ~iERICAN 
WATANA - DAM CREST EL 2:G05 FT - .2 _..;;;., __ 
Item DeSQJ:iption 

~-

Ester 

Willow 

p.c. Knik Arm 

University 

-'-».-----·--'"" 

\~~~ 
Willow Ene.rgy Management System (EMS) 
- Equipment and System Costs 

® - Microwave Communications Eqttipment 

.. - EMS Control Center 
Building and Equipment 

- Wata.na/Devil Canyon In-Plant Honitoring 

I f' and Control Equipment 
'} lf ~· 

'IJt o· 
'-tl 
G-

-- ... 11!1!!111 .. .. ~-""""-'\,·"'-- l.; ···~•-•· r .. _ .... ._""""'_.._,. ~-~......... ,_,_,_,_~· -~._._, ___ .... 

QuantitY.. Units 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 Lump sum 

1 oOJ Lump sum 
1 7 

~· ~ tJ qriJ 
? (}. 

v I V· 

Jb!M ISQ .tift ~ .. -~ --~- ~ 

Unit Price Amount Total 
($) m 

Material 2,000,000 J , . . ,., _, Labor 370,000 } .• ' t1 . • • 
If 

l-1ateria1 6,000,000 
7 0 5""() rJ c.?O Labor 1,050,000 

Material 985,000 
1 Jc,o orJ() Labor 175,000 

.Haterial 7,565,000 
..-f .,1."}.-J () 'I ,•J Labor 1,335,000 l;\ .fl 1-

Material 16,550,000 

II Labor 2,930,000 19,480,000 

I ___ _.. __ .. 
·,bfi(./')'fV{it.q7 •I' 

" ... ---·· 3 I I) (1 0 I . .f.'laterial 8,110,000 
] r,, j I }-':io I ooo .... --··- ; Labor 3,420,000 

Material 2,140,000 ~-~~ ~ o ... •, u (j /; ~~'"i"~"-0 I 

J 4 -?i 72o oJu _ ···-Labor 2,780,00{) 
Material 2,110,000 1(.. ( 01"1)( 3ll' 7 5".111& 

Labor 1,750,000 ] /j J r&o () o u .. ' ' l 
Material 3,080,000 ] 

r, 7..t}·/foq'){~c_!_~ 
Labor 1,770,000 7' $)() 000 

f.faterial 15,449,000 
Labor 9,720,000 25,160,000 

r lo . ! . 
·~ 

-.;.~ . ' 
~ ...... ) 

l l 0 
.•.. 

~ ... 

I 
(). 

··~. 
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SUSITNA UYDROELECTRIC PROJECT 
PRELIMINARY ESTIMATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT - 3 

Item 

354 

Description 

Steel Tower and Fixtures 
Steel Tower and Fixtures 

~.93:::.(\iataRa) 
Tower a 

-

\j\) (Includes £oundations and hardware) 

. 
pL-

___ ., __ ....__ 

(Includes foundations and llardware) 

356 Overhead Conductors and Devices 
Overhead Conductors and Devices 

.-ir99'3-(Watana 

"" 
- Conductors (2 x 954 kcmil/phase) 

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

- Submarine Cables· 
\J 

v -
M - Material 
L - Labo\.,_. 

,"'''- "'· 

-- .. ~ ~ ~ 

Quantitl Units 

2 650 Each 

665 Each / .. 
-, 

602 Miles 

6 Lump SUI1l 

~' ~ 

., 

Unit Price 

M 30,413 
L 22,943 
-s-Jr3.>G 

M 30,413 '\ T. ?? OA':I 

M 35,614 
L 70,000 

~ 

l-1~ter.j.al 
Labor 

') 

.... ~' 

Amount 
ITr-

.. \ .. 

Total 
($) 

.. 

80,594.450 ] 
60,798,950 /'// .J9J ~CJV 

141,393,400 

20,224,645 l J) .lfJ'/ 7L!o ~257,095 ..J 
35,481,740 176p875,140 

] (5 579 (2j 
21,439,628 
42,140,000 

63,579,628 

25,000,000 ] lf3 7)0 t)VO 18,750,000 

43,750,000 

·~--~Mli Ill ... ,. 

·-
I II 

I~" 

. I 
' I \) 
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SUSITNA UYDROELECTRIC PROJECT 
PRELIMINARY ESTIMATE - ACRES AMERICAN 
WATANA - DAM CREST EL 2205 FT - 4 

Item De§_Qription 

~ODO~(eev~~&1Qn) 
0(, - Conductors (2 x 954 kcmil/phase) 

- Submarine Cables 

ov 

359 Roads and Trails 
Roads ~nd T~ails 

- Clearing and Roads 

~ 

......, 
r 

M - Material 
L - J.~abor 

· ....... 

. ' 

. 

MIBI .. .... 

Quantity 

151 

3 

200 
170 

- ~ .. .. 

Units ---

Miles 

Lump sum 

Miles 
Miles 

I 

Unit Price 

---· . ,.,. 

(' M 35,614 
L 70,000 ---

'Jo.s-~14-

Material 
Labor 

$36,000 
$18', 000 

:' .. , 
\,.J 

.. .. .. .. -\ 
I 
I 
! 

f 
I 

Amount Total i ($) ($) I 
i 
I 
l 

5,377,714 J \ 
10,570,000 /) 7LJ7 7/lf 

15,947,714 

] 12,500,000 ;l/ Jl> Oou __!t_~75,000 

21,875,000 145,152,342 

: II , I 

7,.200,000 
3,060,000 

10,060,000 10,060,000 

I ~ ,, 
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UNtT FULL GATE FLOW= 
UNIT FULL GATE OUTPUT= 
UNIT BEST GATE OUTPUT= 

875 
1 ~ 

:tJ 
· KAPLAN TURBINES SPECIFIED 

THIS PLANT DOES NOT HAU~ A ! 

UNITS 
1 

UNITS 
1. 

FULL 
'1·999. 

POt..fEf'• c KlrJ · 

ENEHGY <KWN.J 
654860. 

TOTAL ENEF~GY= 654860. KWH 
TOTAL CAPACITY REVENUE~$ 
TOTAL FNERGv REVENUE= $ 
TOTAL REVENt '£= $ 

PLANT CAPACITY FACTOR= 44.9~ 

DO YOU WISH TO RE-EVALUATE? 
1 

INDICATE VARIABLE~ 1=PLANT T 
UNITS!' 4=POWER VALUES" 5=E: 

B=FLOW-DURATION CURVE. !1 9=MAI. 
77 

UNIT FI.ILL GATE FLOW!' CFS'? 
1~~~2~5 

0 

.'Jsernarrn? t ST~~flN 
j::·~s!:!.t..ro rd! 

WeJ~om~ to VAX/VMS U~r~ion 
ENTER PROJECT CODE CPl23456J ; P~1~ 
Terminal1 CP>rint~r or <V>ideo: P 

~**********~***********~**********~ 
F. M I ~- (.\ '{' • ., • ·~ 0 I" (l N· ·":' , I .:_. ~ ·- . ~, .. I 

,,, •II •II •II [I ., s 1.•' ('• !:• ~ (' F. rr R D ''I • 
T. ,"'J,. .~ .. ~ • ~ ~\ ~I •• ~ • & t.._•. 6 

~~ t=;~UN HYDF\•O 1 
NO OF VALUES ON f.JHICH FLOM-DIJ 

l 

-~ . f 

.• J 

\ 

.) 

\ ' / 

V" .1' 
> ,'' 

: r 
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FULL GATE FLOW= 875. CFS 
1999. KW 
1800. KW 

FULL GATE OUTPUT= 
UNIT BEST GATE OUTPUT= 
KAPLAN TURBINES SPECIFIE~ 
THIS PLANT DOES NOT HAU~ A PENSTOCK 

UNITS 
1. 

UNITS 
1 

POWER CKWl 
FULL BE~T 

·1999. 1800. 

ENERGY <KWH) 
654860. 

~~ TIMF 
4 .. 80 

TOTAL ENERGY= 654860. KWH 
TOTAL CAPACITY REVENUE~$ n. 
TOTAL ENERGY REVENUE= $ o. 
TOTAL REVENUE= « 0 .. 

PLANT CAPACITY ~ACTOR= 44.9Z 

:"/. TIME 
4 .. 80 

tJALIJE ( $/f(J.,:. 1 

o .. oo 

U~LUE (MIL LS/1-~f·IH) 
o ... oo 

--

DO YOU WISH TO RE-EVALUATE? O=N07 l=YES 
1. 

fi'E 1 .. 1ENUE < $ ) 

o .. oo 

REVENUE {$.) 

o .. oo 

INDICATE VARIABLE~ 1=PLANT TYP~~P~NSTOCK LENGTH. VELOCITY. 2=UNIT TYPE• 3=NO. OF 
UNITS~ 4=POWER VALUES, 5=ENERGY VALUES,. 6=-Gf\"OSS HEAD,. 7=UNIT FULL G~TE FLDl>l • 

8=FLOW-DURATION CURV~, 9=MAINTENANCE FLnw, 10=0MIN 
Y7 
UNIT FIJLL GATE FLOI.oJ ~ CFS? 
1.~:3:e2S5 

0 

.lJsern~me t qTH11N 

P:;;o;~worti! 

ijeJ~ome to VAX/VMS U~r~ion V~.3 
ENTER PROJFCT CODE CPj2345~J ; P~~QOA1 
Terminal, <P>I'inter or (V)ideot P ·~·--...... 

«*******'***************************************************~ 
PM'S AT 3!30 MONDAY NOV. 1A 

~****~~************~ f*a*************~~*******~**t*~****~*~** 
.I 
jf_, 

I > :t ·• * n 1 sK sr.-c·F. n~B;,: It: s n LL t.llbl • • ,, ., 
't RIJN HYDr:;:o 1 .. I NO OF VALlJF.S IJN IJ>JTCH FLQI.I-DIJP.ATION CIJP.VF.: TS !;<A . 

L---~·--·----~----~----·---~ ~-~----------·--·-----~~--·-··"-·---------··-------~---·----~~. -~-~.__,...,....-·. ~ 
'o 

----··_,__,_----. -·-:r--· 
C.~ •, "] 

6 0 

(' 

I 

. "} 

,_ 

. ) 

) 

"~ ... 

I 
I 
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~RID 
M.emo Re Telephone Call 

. JOB No. 

DATE 

FILE No .. 

fs-7o-z). r.;; r 
-~lin_,~ . I o jg I 

CIRCULATE TO: 

-

FROM ( Origi~ator) -£.11 · JLR-td 
Cotnpony =-::Z6. c· . · . 

TO r~/) -~~ 
Company f4{/ -d-<'~ 

L~~~k 

' 

I I 2...1 t)-nJ 

/ .. >J .b 
:f J-.:,7 S£ 2/j., 7 x. I o 
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JOB NUMBER ____ _ 

FILE NUMBER __ _,.___ Calculations §v J 17 /V P-
SHEET I 
BY /)QTt 

; 

APP G/VV' 

susJecT: 7"7( IJ//.J/"'/J J/& )'!/ 

-t.#-/1/L.i T~ M~~ /'11-i~/PN 
W,f-7/)/l/~ ..,. 

",v; N 
('C) /ZI ~7- 7? /19 L.. t:2'7; 7 7 19~c;~ 

.r' -.P, 
.ft. J.;•.;.. ~ /A/7£~/l~ I;J.?~ '35'~ ICf 

- -T07/JL- //,()~- /59,J'S' 

{CJur/ll w':~,q 
a ; .J --

J"ZI Tlf~ 23 ~ r:Y~ X //t?.s-
l~t,;; IJA 1c E: 

~E II I(; ( /J /II YO 1?.1 71/I;V..I IV/I.t fl brV 

y 

C/AIJJ, j'VT,9L #!~~0 

~~~r,~~~~#G~ /d, 9? 

6S:~1 
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Calculations 
SUBJECT: 

T/(19/1/~·M/...S.J /o/1/ 

cO..J7S 

0 

l·j'/J 7/1 i--i/! I// I 9 J ~ 
NJO 
/9[/- '2 

~~·,-.. lv'.:-"/"1/J./ It/ /"1 ~7' .Sir ;";()r>~.-· /S~a~s-

CJ/J,I;.) 

~s-o, s-o 
2!J, 10 -300, ~0 

II ,, 

- ":;7,$1 -
'3 3 3,/J' 

1)}3 Cl/t- Cl9t1'!~17/ !Ill JP2 
/-;< iJ (//~ '?' f ;-r; 7/t)111 j 

CONT 
,F-.n/6-#1.... ~~(14;11/ 

J5 o, 20 

~5,?8' 

/3,;~ 

v.;? 

ff.i'; 

\;;. ' ' 

JOB NUMBER ____ _ 

FILE NUMBER. ___ _,____ 

SHEET __ ~2----OF_-<__.;,____ 

BY---.....- DATE IIJ/,~1:/ 

-

/t7,3'/ 
CfS./J 

2~J CJ::? 

§~~) 

~;.:;,6 3 
39, ~t 

3 5.')-,{) 7' 

·" . . . 
DATE/::? ;-:J1!:~' 
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TR~SMISSION - 1993 
October 30, 1981 

$M 

Watana - Devil Canyon 
·' 

2 x 26 mi, 345 kV, 2 x 954 kcmil 
@ $207,000/mi 10.76 

Devil Canyon - Fairbanks 

2 x 189 mi, 345 kV, 2 x 954 kcmil (note conductor) 
@ $207,000/mi 78.25 

Devil Canyon - Willow . 
2 X 90 mi, 345 kV, 2 X 954 kcmi1 

@ $207,000/mi 

Willow - Knik Arm 

2 X 38 mi, 345 kV, 2 X 954 kcmil 
@ $207,000/mi 

~~ik Arm Crossing 

2 x 4 mi, 345 kV submarine cable 
@ $22,000,000/circuit 

Knik Arm - University Substation 
2 x 18 mi, 345 kV, 2 x 1,351 kcmil 
@ $251,000/mi 

Subtotal 

Contingency etc - 35 percent 

Total Transmisston 1993 

37.26 

15.73 

44.00 

9.04 

$195.04 

68.26 

$263.30M 

·'·"'a ; o i 

- -.I ~ 

. J 
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TRANSMISSION -·2000 

Devil Canyon - Willow 

l x 90 mi, 345 kV, 2 x 954 kcmil 
@ $207,000/rni 

Wi~low - Knik Arm 

l x 38 mi, 345 k\7, 2 x 954 kcmil 
@ $207,000/mi 

Knik Arm Crossing 

l x 4 mi, 345 kV s'Ubmarine cable 

@ $22,000,000/circuit 

Subtotal 

Contingenc~ 35 percent 

Total Transmission 2000 

, 
• /,n I 

,.,.: I ,,. " 

co 
() 

•. . 

$M 

18.63 

7.87 

22.00 

$ 48.50 

16 .. 98 

$ 65.48~1 

~; { -. ·-.. ~ ~ --· 
·I 
'· •I· • 

/ .... :. ...-. .- .. 
~ :.~ ( " ~ ,{ J 
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TRANSMISSION LAND ACQUISITION 
AND CLEARING - 1993 

Watana - Devil Canyon 

26 mi @ $75,000/mi 

Devil Canyon - Fairbanks 

189 mi @ $75,000/mi 

Devil Canyon - Willow 

90 mi @ $96,000/mi 

Willow - Knik Arm 

38 mi @ $96,000/mi 

Knik Arm - Unive~sity Substation 

18 mi @ $75,000/mi 

Total Land Acquisition and Clearing 

... 

$M 

1.95 

l4.18 

8.64 

3.65 

1.35 

$29.77M 

l 
1 
I 

' I 
t 
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I 
I 
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SUBSTATIONS - 1993 

Base 

Subtotal 

Contingenqy e 

To~t------

Devil Canyon 
Base Cost 

Circuit Break~rs - ll x 345 kV 
Subtotal 

Contingency etc - 35 percent 
Total 

Fair-banks 

HV 
$M 

2.00 

$M 

2.00 

8.00 

$10.00 

3.50 

2.00 

11.00 

$13.00 

4.55 

$17.55M 

LV 
$M 

Base Cost 

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 ~!VAR 
Subtotal 

Contingency etc - 35 percent 
Total 

S~tion Total 

3.00 

$16.66 $ 4 .. 50 

5.83 $ 1.58 

$22.49 $ 6.08 ---
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SUBSTATIONS 1993 - cont'd 

Willow 
Base Cost 
Circuit Breakers - 9 X 345 kV 

138 kV - 3 X 

Transformers - 2 X 75 M'VA, 345/138 kV 

Subtotal 
Contingency etc - 35 percent 

Total 

Station Total 

Knik Arm - East 
Base Cost 
Circuit Breakers - B x 345 kV 

- l X 138 kV 
Transformers - 1 x 75 MVA, 345/138 kV 

Subtotal 
Contingency etc - 35 percent 

Total 

Station Total 

University Subs~ation (AML&P Tap incl) 
Base cost 
Circuit Breakers - 9 X 345 kV 

- 6 X 230 kV 
Transformers - 4 % 250 MVA, 
Static var sources - 400 MVAR 

Subtotal 
Contingency etc - 35 peroent 

Total 

Station Total 

Total Substations 1993 

345/230 k\T 

f) 

HV LV 
$M $M 

$ 

$ 

2.00 
9.00 

1.20 
1_. 00 

11.00 $ 2.20 
3.85 .77 

14.85 $ 2.97 

$17.82M 

2.00 
8.00 

.40 

.so 
$ 10.00 $ .90 

3.50 .,32 

$ 13.50 $ 1.22 

$14.72M ----

2.00 
9.00 

12.00 

$ 23.00 
8.05 

$ 31.05 

4.20 
5.20 

$ 9.40 
3.29 

$ 12.69 

$43 .. 74M 

$~ J 2 ...Q4 j 22A6-
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SUBSTATIONS 2000 

Devil Cany~ 

Circuit Br"eak~ kV 
Subtotal ~-~ 

Contingency 

Total 

Fairbar1ks 

Circuit Breakers - 1 x ~45 kV 

- 1.5 X 138 kV 

Transformers - l X 150 MVA, 345/138 kV 

Subtotal 

Contingency etc - 35 percent 

Total 

Station Total 

Willow 

Circuit Breakers - 5 x 345 kV 

- 1.5 X 138 kV 

Transformers - 1 x 75 MVA, 345/138 kV 

Subtotal 

Contingency etc - 35 percent 

Total 

Station Total 

1.00 

.60 

.90 

$ 1.00 $ .1.50 

.35 .53 __ ..;.....;.._ 

$ 1.35 $ 2 .. 03 

$3 .. 38M 

5.00 

.60 

.so 
$ 5.00 $ 1.10 

1.75 .39 

$ 6.75 $ 1.49 

$8.24M 
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SUBSTATIONS 2000 - Cont'd 

Knik Arrn - East 

Circuit Breakers - 1 x 345 kV 

Contingency etc - 35 percent 
Total 

Station Total 

University Substation (AML&P Tap incl) 
Circuit Breakers 3 x 345 kV 

- 3 X 230 kV 
Transformers - 2 x 250 MVA, 345/230 kV 
Subtotal 

Contingency etc - 35 percent 
Total 

Station Total 

Total Substations 2000 

.,.Grand .. !r.Q,i;al-.Substations . 

HV LV 
$M ..;..$M __ _ 

1.00 

.35 

$ 1 .. 35 $ === 
$1.35M 

3.00 

2.10 

2.60 

$ 3~00 $ 4.,70 

1.05 1.65 

$ 4.05 $ 6.35 

$10.40M 

$ 21.60 $ 9.87 

$31.47M 

~3:34. 54 $. ,3.2 ....... 8-3-

6'· t./ 7- € I J >< I.:._-__, 
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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 quantities and equipment ratings, especially for Var 
compensating equipment 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 low-voltage 
circuit breakers for transformer entries. 
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