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ACCESS PLAN - TYPICAL DETAILS
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RESERVOIR PLAN

SITE LAYOUT

GENERAL ARRANGEMENT
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STAGE JI[ -RAILBELT 345 KV SINGLE LINE DIAGRAM

ESTER SUBSTATION -SINGLE LINE DIAGRAM a PLAN
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RAILBELT AREA

ALASKA POW
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DELECTRIC PRDJEUC:TT::r.;;:;-;::::-c__·····-GENERAL
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EXI STI NG ROAD

PROPOSED ROAD

PROPOSED RAILROADl1li111.11l1li1

PROPOSED

TRANSMISSION LINE

f--l--+ EXISTI NG RAILROAD

LEGEND--

ACCESS PLAN
PROPOSED ROUTE

SUSITNA HYDROELECTRIC PROJECT-GENERAL

~~;.~~~ ALASKA POWER AUTHORITY

o 2 4 MILES
SCALE E:I~~~Oiiiiiiiiml!



STORES WORKSHOP

DO 0GENERATOR-fJ

000
CEMENT

STORAGE

GENERAL STORAGE
AREA

600' BREAK

R" 460'

ENGINE TURNAROUND,

1.5H' I V IN OVERBURDEN
3' ,

12'
RUNNING SURFACE

4" GRAVEL SURFACE 3/4" MINUS
9" BASE· 2" GRADE "A"

NFS SUB BASE THICKNESS VARIABLE

19'

14'

17'

TYPICAL RAILROAD CROSS SECTION
SCALE B

14'

1.5Ir::::

TYPICAL 'SIDE BORROW' SECTION
SCALE B

SIDE BORROW TRENCHES
BACKFILLED WITH PREVIOUSLY
EXCAVATED OVERBURDEN

RAILHEAD FACILITY AT CANTWELL - PLAN
SCALE A

1.5 H'I V IN OVERBURDEN

12'
RUNNING SURFACE

I

44'

4" GRAVEL SURFACE 3/4" MINUS
9" BASE -2" GRADE "A"

NFS SUB BASE THICKNE~S VARIABLE

TYPICAL 'SIDEHILL CUT' SECTION
SCALE B

17'

22'

FILL SLOPE VARIABLE
DEPENDING ON HEIGHT
OF ,FILL

SUSITNA HYDROELECTRIC PROJECT-GENERAL

~~&;,~~~ ALASKA POWER AUTHORITY

10 20 FEET
!

200 400 FEET
!

5 10 FEET
!

100 200 FEET
!

ACCESS PLAN
TYPICAL DETAILS

0
SCALE Di

0
SCALE ci

0
SCALE BI

0
SCALE AI

5'

1600

1500

FILL 1400 ~,..,
1300 ~

-l

1200 ~

1100 Z
",..,

1000 ~

900

800

2 GV 200'

TYPICAL CROSS, SECTION
HIGH LEVEL SUSITNA RIVER BRIDGE

SCALE D

AUG,1985



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I ( )



,
.--.J\./

1>0'

r O~~4~~_~'" SCALE 1=

'"<>

LOCATION MAP

"'.

i/

2 MILES
'I-~--_!

/... /

AUG. 1985

u



••• - EDGE OF WATER SURFACE

2'2.00-

PROJECT-STAGE I (WATANA)

SCALE

LEGEND

SCALE?1!I~~~10~00iiiiiii";2~000FEET~ !

ClI1iIIi3lZh>'§ljJJj\\l\@@"""'"'~"""'Hn". ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC

2-345KV SITE LAYOUT

TRANSMISSION LINES [:==~HiE;rrF---T--------_J
TO GOLD CREEK EXHIBIT F PLATE F5
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NOTE

DOWNSTREAM COFFERDAM TO
BE REMOVED AT THE END OF
CONSTRUCTION

/
---.-/1/, __
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GENERAL ARRANGEMENT

o 200 400 FEET
SCALE ~i~~~iiiaiiiiiiiiiiiiiJ'
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2
::::::::11

'fOP OF ROCK

2
"=ll

OVERBURDEN EXCAVATION

iSTAGE JD: AXiS _

I CSTAGEJD:CREST LEVEL

EL. 1~7""~,.L.:'-_/
2.4

Ir:::::;:::::'

STAGE I AXiS I
I

TOP OF ROCK

IMAGINARY LINE (SEE NOTE 4)--~~

TOP OF SOUND ROCK
---------- LIMITS OF OVERBURDEN REMOVAL FROM FOUNOATION------------_

STRI PPED GROUND
SURFACE

SCALE B

CREST DETAIL

DAM Ax�S----

SEE NOTE 3

EL.l925

ROCKFILL

EL. 20003 "
-==~-=~~------I

OVERBURDEN EXCAVATION DETAIL
SCALE C

NOTES:

I. INCLUDES 2' SETTLEMENT OVERBUILD.

2000

1900

IBOO

'"r
'"1700 <=;
0z
Z

1600 ..,
'"'"...

J500

1400

1300

OVERBURDEN
SANDS a GRAVELS

15"00 DOWNSTREAM

It. OOWNSTREAM COFFERDAM.~
(FOR DETAILS SEE PLATE FlO)

rSEE OVERBURDEN
EXCAVATION OETAIL '

EL.1495 (NOTE 5)-::L

2. DRAINAGE AND GROUTING DETAILS SHOWN
ON PLATE FB.

3. ROCK RAKING WILL BE DONE WITHIN 40 FEET
OF THE UPSTREAM SLOPE THROUGHOUT THE
ZONES OF PERMANENT RESERVOIR
FLUCTUATION AND FREEBOARD.

4. IMAGINARY LINES EXTENDED FROM EDGE OF
CREST TO LIMITS OF OVERBURDEN REMOVAL

5. DOWNSTREAM COFFERDAM TO BE REMOVED AT
THE ENO OF CONSTRUCTION

2
:II

ACCESS ROAD

10.,00

BEDROCK SURFACE

5+00

2

ROCKFILL--::::J~I

COARSE FILTER

r-..l _~ FINE FILTER

___ + ~:AMAXIS

~_r.:;1p;;:----'--.lj>C~E"'L. 2027 (NOTE I)

\
\

SHALLOW AREA GROUTING AND
DENTAL TREATMENT (TYPICAL)----------

~
' DRAIN HOLES

GROUT CURTAIN ROUTING AND DRAINAGE GALLERY (NOTE 2)

''''-DRAIN HOLES

5+00 0+00
I

ROCKFILL

SEE CREST DETAIL~ __

/
I

/
I

2B3' I
EL.1925~oJl=======~:i

2.4
I

TOP OF SOUND ROCK

NORMAL MAXIMUM
OPERATING LEVEL Ej;2000')

10+00

MINIMUM OPERATING LEVEL)
EL.IB50 .,

L'::
3

15+00 UPSTREAM

rlt. UPSTREAM COFFERDAM
(FOR DETAILS SEE PLATE FlO)

EL.1550
I

r-SEE OVERBURDENI EXCAVATION DETAIL

---''--~=./b.;=4====~-':''''

2000

1900

IBOO

fo-
UJ
UJ
"- 1700
~

z
0

~ 1600
>
UJ
.J
UJ

1500

1400

:J 1300

TYPICAL SECTION - DAM EMBANKMENT (MAXIMUM HEIGHT)
SCALE A

~..:,~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA)

0 100 200 FEET
SCALE A i !

0 50 100 FEET
SCALE B i !

0 200 400 FEET
SCALE C I ]

DAM
TYPICAL SECTION AND DETAILS

AUG.19B5



DETAIL -GROUTING a DRAINAGE GALLERY

SCALE 0

FLOW

10.0'

20.0'

10.0'

5.0~5.0'

UPSTREAM ! S T P T S T P T S T P T S T P

ROW I PT' S T p' T S T-'~- -I
\1. ROW---r-'~-'--'---'---- ~._T_ ..!-!-~

PROFILE (LOOKING UPSTREAMl
SCALE A

POWER
TUNNELS~ 0

NORTH ABUTMENT

,.A
r-----...,-------------------,-------=------------------------------------------------------------------------.2400

SPILLWAY E._ .. -----. \ r""=::------ ~~~~~~bRE r ACCESS ROAD SLOP r ~t~2~~~ST SLOPE ..~.7

~~ ~ .--L-GALLERY IN SPILLWAY I ORIGINAL GROUND ~"'-----------1220D

g~e~;~R~~~\ E .2C 5~ I ~T~~~~~~~~5TUNNEL(NOTEIl ~~~~AO~E5~ "~ACCESS TUNNEL ~
!;' , "DWlJr" FOUNDATIONFOR~_ """'~~7~(NOTEIl - 2000 ;;

........ -'- ~_9~- ~:TOPOF ROCK TEMPORARY CORE AND FILTERS - ~, ::!
I -, ~ CONSTRUCTION ~, 0

'L '0 ".. j,ACCESS ACCESS .' "'" t zI--I-I-Jr/-I-I-j-I-I-/-I-I-J-I-t-I-I-I - .... \ \ \ ...J

~----------------~-~l-----------~~~~'~~~/ri-~~~:O -- - T~~L m~~ ~ :-~ ~----~-~--- ~OO ~
L EXTENT OF ! _ ...........---OUTLET FACILITIES-' ,'" .~-- - --' ~ DRAINAGE e. CONSOLIDATION W '1~"',_-,J.;;.tf"11"'-------------------------1 ~

GROUT CURTAIN ,,~ TUNNEL J ....,...., ~!'p ....' ACCESS TUNNEL GROUTINGi~~ ~ I rv , SOUTH ABUTMENT '"
/ , " GROUTING ANO ...." 1&1<9 ":1; • , ~ I ~ ~ EXTENT OF ....

, DRAINAGE GALLERY '> 1"8 fil" CONCRETE:--,\ ~/'tJ'- "" GROUT CURTAIN
DIVERSION \ ....., '" 1" ~ PLUG (TYP.) '\ W~~!!1"'ct---!I7.::.'r-L__-------------------------·-----l1600

TUNNELS ~J~, ' v..'"2 I-- --~ ,-,Ifi>; V"" g~~~T~~~ :f~LERY
~:ii;_':"'''y, -~ .... --~.... \./
'/ ....,_ II --~. J.... -Ij-'----i'--""IDR""A""'INc:-:AG""'E-;e.;-----------------------..J 1400

INVERT EL.l430":/ '-,_,_, II '':::::---:i: /' ACCESS TUNNEL

....., a. /~ t'INVERT EL.1460± -'---..... ~ fil ,/
" x '" ,/ DRAIN HOLES

".... ::g ,/'/
"'-1-1_1-"'-/

,I.
0':::'",,""

r§' OV _

~f' .....'~li-
10.0' I ~ ~

,-1+--1-- CONCRETE SLAB

,...,.....J~----r.'~ J~ - - DRAINAGE CHANNEL

\:j°"""U rD.
-r-DRAIN HOLES

2-ROW .
GROUT CURTAIN -/1----1,

GROUT HOLE SPACING
SCALE C

LEGEND
P = PRIMARY GROUT HOLE
S = SECONDARY GROUT HOLE
T = TERTIARY GROUT HOLE

ACCESS ROAD

',\~. SF6 8US SHAFT III I I II r,
" \( I I I II

TUNNEL--..J ~.~ (PROJECTEDl------l! I : I!

II I r--ACCESS SHAFTI! ~V-GROUND SURFACE
II I I (PROJECTED) II

~"=r==:'Q'l.:-'__ II I I I I r-VENT SHAFT \ ....---BEDROCK
~ II I 11/ /

PLATE F8IEXHIBIT F

DAM
GROUTINGSt DRAINAGE

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA)

~;,~ ALASKA POWER AUTHORITY

0 5 10 FeET
SCALE D I I

0 10 20 FEET
SCALE C I I

0 100 200 FEET
SCALE 8 I I

0 200 400 FEET
SCALE A r ,

NOTES

I. ACCESS WOULD 8E FROM THE DOWNSTREAM
SIDE OF THE DAM.

2. WORK THIS DRAWING WITH PLATE F6.

2200

2100

2000

1900

'",...
'"1800 ;;
....
0
z

1700
Z.,.
'"'"....

1600

1500

1400

1300

SURFACE

""..",,,,

I /34 MODIFIED HORSESHOE CONCRETE1/ LINED TAILRACE TUNNEL

I

DRAIN HOLE~\ III ~~t~~~MERI I IJ
I

I II
GROUT Ii\ II I ..!--.-ROCK II
HOLES____.. \\\ I il .....·n \ 80LTS...... II

,.-SURFACE CONTROL BUILDING (PROJECTED)

DAM GROUTING ('DRAIN Ii I I II ~
e.DRAINA~ HOLES II I I II
GALLERY II I I

I\!i I I II "~

GROUT;~ If IJ I I -...;~":::::~
HOLES I /..:. EL. g025 I I hp>----, r--.....------

c-fJ: Ii I I I! I --------::::

POWER INTAKE~

EL.2020~ ...->--...
NORMAL MAXIMUM
OPERATING LEVEL EL. 2000'\ ,,_~ ..

2100

1300

2200

SECTION A-A
SCALE B

AUG. 1985



35+00

0 100 200 FEET
SCALE 81 ,

0 200 400 FEET
SCALE Ai

,

~/
..,

1------~30~+LO::-:0:----------------l--------------.J1200

r-~,--'----..Jf_--------------~----------------l1700 rn

-" GROUND ~
___'" SURFACE ~- ~

1::=:-:=::-::==~\~-=:::,.,.=::::::_----_f_----_+::;;;U"ID"'E;;;:W"'lU.L"'-----------J1600 ~
ROCK TO 8E EXCAVATED AFTER z
CONSTRUCTION OF DIVERSION TUNNEL ."

:==~~=:~:~~t~~~:~=::]N~OR~M~A~LCTA:I~L~W:A;T:E~R-=-jI50
0
9EL.1455----- --

1--------t---------------+--------------11900

r-------+--------------+=-===:.-.--------I1300

r-------+---------f:.---~,__+-::::.:======.:===:.:::=l1400

r-------+--------------+-------------I1800

r-------,---------------....,--------------.....-,2ooo

.-.

tDAM

,

15+00

PLAN
SCALE A

GROUND SURFACE

PROFILE TUNNEL
SCALE B

STATIONING IN FEET

. --.L---

20'

10+00

100

.- 36 1.0. CONC.
LINED TUNNEL

GROUND
SURFACE

0+00

8ACKFILL

TRASHRACKS FOR
LOW LEVEL
OUTLETS

UPSTREAM COFFERDAM

OVER8URDEN

y MAX. W.L.1532
?

FLOW--,.....

~;J
2000

1900

1800

t- 1700......
lL

;!;

z 1600
0

S
::>...
-' 1500...

1400

1300

1200

!j

LJ

~;,~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE 1: (WATANA)

DIVERSION

r---------,--------------------------------------------- ~t==:E;;GENERALARRANGEMENT
I 18

AUG. 1985



2000

1900

1800

1700 '"r-
'"~
-l

1600
(5
z
Z
"T1

'"1500 '"-l

1400

1300

1200

-----r---.
/ GROUND SURFACE

~'~ EL.1510 7r;rUTLET PORTAL
(FOR DETAILS SEE PLATE Fl!Ol

,BEDROCK SURFACE

~- / /J

4~\ l (,ROCK TO BE EXCAVATED AFTER

<~
CONSTRUCTION OF DIVERSION TUNNEL

,13,. lin )~
NORMAL TAILWATER
EL.1455 Y- EL.1430 -

II'''''' --'-00-r-" .. -

Y

LOAM

~"""""
/GROUNDS:/-- ........,

GROUND SURFACE,\ '~
-' /

\ ------
.-L-----'

, ----
r?ROUTING AND

DRAINAGE GALLER

\ 0
,

TEMPORARY WORKING 1-PLATFORM

\ ,GROUT CURTAIN

\L.1550~ £BACKFILL- CONCRETE PLUG II'r 36' DIA. CONC. LINED
(TO BE CONSTRUCTED

Y MAX. W.L. EL.l532 fr"/ INTAKE STRUCTURE
AFTER COMMISSIONING 60' 60'

~ EL.1445~ '. (FOR DETAILS SEE PLATE Fill TUNNELl EMERGENCY RELEASE I IFACILITIES)

'y;ti~ ~ ------,- -.: 1-- - - 0 - E~-::::-~j --
--_._.~ A".,."\ ,=".

;-OVERBURDEN .L: "''='''''' ,
..

~BEDROCK SURFACE

2000

1900

1800

I- 1700
UJ

~
g
z 16000
i=;;
UJ
-I
UJ 1500

1400

1300

1200

45+00

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA)

COFFERDAMS AND DIVERSION TUNN EL
PROFILE AND SECTIONS

LATE FI

~[I1l;~~~~ ALASKA POWER AUTHORITY

0~~~~I0i;;;;;;iiiiiiiiii2;j? FEETSCALE C I: ,
o 40 80 FEET

SCALE B i '
o 100 200 FEET

SCALE A i !

-18" DIA. CORRUGATED
PERFORATE 0 DRAIN

TYPICAL TUNNEL CROSS SECTION
N.T.S

40+00

SCREENED GRAVEL
AROUND DRAIN

45' -0 DIA TUNNEL I
36'- 0 DIA. TUNNEL 2

35+00

48'-0 DIA. TUNNEL I
39'-0 DIA. TUNNEL 2

PLUG LOCATION
SCALE C

II SECTION ALONG t OF TUNNEL AT

I! \I!,=III=
"

I!

-N
-1...1
UJUJ

I~O 19'-0zzzz
- :::>:::>

1-1- -
si: FLOW
00 -into

---fl'-OvlO

Ii I "=",",,,,' '1)1

i
CROSS SECTION AT PLUG (TYPICAL)

N.T.S.

46~6 DIA. TUNNEL I
3 7~6 DIA. TUNNEL 2

20+00
STATION IN FEET

PROFILE - TUNNEL 2
SCALE A

15+00

BOTTOM OF
RIVER

1.75
::::ll

MAXIMUM T.W.L.
EL. 1467 Y

-- EL.14-'6-:':0:-==~=-

COFFERDAM (REMOVED AFTER CONSTRUCTION)

L OVERBURDEN SANDS.
AND GRAVELS 7

IMPERVIOUS
ROCK FILL

DIVERSION DIKE
3'{,

BEDROCK SURFACE

0+00

EL.1495

t UPSTREAM COFFERDAM
30'

P%4EL 1550
.!±-:""-~=---=::7j~::j:;~~::;~EL~~545 EL 1540

Y 1.75
If/

TYPICAL SECTION UPSTREAM COFFERDAM
SCALE B

MAl{. POOL
EL 1532

BOTTOM OF
RIVER
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PLATE F24EXHIBIT F
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E 5 EXCITATION TRANSFORMER (TYP.)
E 6 EXCITATION CUBICLES (TYPo)
E 7 4BOV PDP (TYP.)
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TO UNDERGROUND GALLERY AND SWITCHYARD (PLATE F31)

CONTROL BUILDING
AT SURFACE

34.5KV
CABLE

345KV G.l.B.

..::.
345KV G.I.B.

CONTROL BUILDING
AT S'URFACE

34.5 KV
CABLE

'Ir--,-"JV'" TRANSFORMER I
3 X 150 MVA, 15-345 V3 KV:t 5%

c::,. FOW, 55·C

DIESEL GENERATOR
500 KW, 0.8 PF
480 V, 3$,60 HZ.

'-----II'
AUXILIARY TRANSFORMER NO.2
(SURFACE FACILITIES)
7. 5/10 MVA, 15-34.5 KV

STATION SERVICE
TRANSFORMER NO.2
2000KVA, 15000·480V

>-t-----/-...-,....-----::--i
tc::,.

"BLACK START"
BUS

STATION SERVICE
TRANSFORMER NO.1

, ....__...:.. 2_0_0_:_r:"~·"'------< t ,,-
t AUXILIARY TRANSFORMER

c::,. NO.1 (SURFACE FACILITIES)
7.5/10 MVA,15-34.5KV

EXCITATION
TRANSFORMER

GI
r"'-'

ISOLATED PHASE BUS

GENERATOR
CIRCUIT BREAKER

SURGE
PROTECTION

~o-or---1111

POTFNTlAL TRANSFORMERS

GENERATOR: 223 MVA, 0.9 PF
15 KV, 3lji .60 HZ.
80·C, 257 RPM

EXCITATION 3l ----a=:D--fI
tRANSFORMER 3r

G2
~

480 V MAIN AUXILIARY SWITCHGEAR

l[

GROUNDING {n
TRANSFORMER ~~ NOTES

I. GENERATORS G2,G3,G4, EQUIPPED
EXACTLY AS GENERATOR GI.

2. SYM BOLS SHOWN ON F31

~!:!,;'~~~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE:r (WATANA)

POWERHOUSE
SINGLE LINE DIAGRAM
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PLATE F47EXHIBIT F

MAIN DAM a SADDLE DAM
GROUTING AND DRAINAGE

SUSITNA HYDROELECTRIC PROJECT-STAGE JI(DEVIL CANYON)

~;~~ ALASKA POWER AUTHORITY

o 5 10 FEET
SCALE B ~i~~~__~,

o 100 200 FEET
SCALE A i I

"~"'---.L
""'JJ,----

SECTION 0-0
SCALE A

DRAINAGE GALLERY
WFTfflN DAM

100'
o

SECTION C-C
SCALE A

SECTION B-B
SCALE A

TOP OF
ROCK -
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HEATING JACKET

90" DIA. FIXED CONE
VALVE AT EL. 930
(102" DIA. FIXED CONE
VALVE AT EL 1050)

TRANSFER
TROLLEY

l
B

DETAIL
SCALE 8

GATE DRAIN~ ,

-.::-=-=-:=--=--=--=-=- .k.P~
90" DIA. STEEL LINER AT .EL. 930 (1,2 a3)
102"'DIA. STEEL LINER AT EL.1050 (4,5,6 a 7)

GATE AND TRASH
RACK GUIDE

8ULKHEAD
GATE

CONCRETE
GUIDE PLUG

f
B

TRASHRACK

CENTER POINT OF
OUTLET 2 ALIGNMENT

'" DAM REFERENCE
PLANE

CENTER POINT OF OUTLET
I a 3 ALIGNMENTS

PLAN AT EL.93b
SCALE A

2

CENTER POINT OF
OUTLET 4 a 6
ALIGNMENTS

1050-.............-

PLAN AT EL.I050
SCALE A
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1l...I--""'--::::::'"-<:::::: - 900-----=-=-:::::'
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I-"'"""" "'"
--~~~~j/

-----1050

DAM REFERENCE PLA~:E t-- ~C7_+__--------.

SECTION B-B
SCALE B

SUSITNA HYDROELECTRIC PROJECT-STAGE II: (DEVIL CANYON)

~;:;~ ALASKA POWER AUTHORITY

PLATE F48EXHIBIT F

MAIN DAM
OUTLET FACILITIES

o 16 32 FEET
SCALE B ~I~~5__~!

o 100 200 FEET
SCALE A i !
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1.1. 1360
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~
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LLl 1300

1270

1240
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FLOW
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LEVEL EL. 1405 Y

DETAIL I

/·---·---·---·---·---I·--'--:J---EL.~·---·---·--_· /""

NORMAL MAXIMUM OPERATING----=, ~
LEVEL EL.1455 I." ---.l ..JC.':.I:-.1460'
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rr1
r
rr1
<

1360
:t>
-I
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NOTE
ROCK RAKING WILL BE DONE WITHIN 40 FEET OF THE UPSTREAM
SLOPE THROUGHOUT THE ZONES OF PERMANENT RESERVOIR
FLUCTUATION AND FREEBOARD.

O~~~3".i0i;;;;;_;;i6ii;iP FEET
SCALE I: ,

~!u;;:!!!~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE JI (DEVIL CANYON)

SADDLE DAM
SECTION
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" I / --..~~ /,ORIGINAL GROUND SURFACE _~

11; ----- ---<--...- - ~\'-
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INTAKE POR1AL
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DIVERSION INTAKE 
STRUCTURE
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SCALE A

PLATE F 51
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DIVERSION
GENERAL ARRANGEMENT

EXHIBIT F

SUSITNA HYDROELECTRIC PROJECT-STAGE II: (DEVIL CANYON)

~~lo\;'~~~~ ALASKA POWER AUTHORITY

o 100
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960 MAXIMUM
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PLATE F53EXHIBIT F

DIVERSION TUNNEL
SECTIONS

SUSITNA HYDROELECTRIC PROJECT-STAGE]I (DEVIL CANYON)

~~;,!:!~ ALASKA POWER AUTHORITY

0 10 20 FEET
SCAI.I': C I !

0 20 40 FEET
SCALE 81 I

0 16 32 FEET
SCALE A I I

C

i

MIN.lTYP.)

FLOW-

TUNNEL

I-,cl+-- - ----
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SCALE A
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SCALE A
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tINTAKE

I

SECTION THRU PLUG
SCALE 8

/ 70.0'
II------~~----I

ELEVATION B-B
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PLATE F 54EXHiBIT F

SPILLWAY
GENERAL ARRANGEMENT

SUSITNA HYDROELECTRIC PROJECT-STAGE]I (DEVIL .CANYON)

~~;,~~ ALASKA POWER AUTHORITY

0~!!!!!!!!!!!10j;i0i;;;;;;;;;;;;i2ii;ij90 FEET
SCALE i= ,

NOTE: FOR SECTIONS SEE PLATE F56
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SECTION C-C

--f
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I L~ (PROJECTED) I
I 1

I IL ~

EXHIBIT F I PLATE F55

~~":;:~~~~ IALASKA POWER AUTHORITY

SPILLWAY
CONTROL STRUCTURE

SUSITNA HYDROELECTRIC PROJECT-STAGE l! (DEVIL CANYON)

o 16 32 FEET
SCALE i I
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PLATE F56EXHIBIT F

r:!lli
I. FOR LOCATION OF SECTIONS AND FLIP BUCKET, SEE PLATE F54

~,~!";,~~~~ ALASKA POWER AUTHORITY

SPILLWAY
CHUTE SECTIONS

SUSITNA HYDROELECTRIC PROJECT-STAGE]I (DEVIL CANYON)

0~!!!!!!!!!!!!~B__~16 FEET
SCALE BI: I

o 20 40 FEET
SCALE A I '
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PLATE F60

PERMANENT
ACCESS TUNNEL

EXHIBIT F

~!,li\,;,~~~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE II (DEVIL CANYON)

POWER FACILITIES
ACCESS

o 8 16 FEET
SCALE B ~F~~~__~I

o 100 200 FEET
SCALE A ~I~~5~":~1
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PLATE F61IEXHIBIT F

POWER FACILITIES
PLAN a SECTIONS

~J!.lo\;'~~~~ IALASKA POWER AUTHORITY
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INTAKE GANTRY CRANE t INTAKE NO. I 601_0" INTAKE NO.2 60'.0" t INTAKE NO.3 INTAKE NO.4
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GENERAL ARRANGEMENT

PLATE F76
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DAM AXIS

STAGE I DAM AXIS--~-~
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161'
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REMOVED; SURFACE
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I------t---------------_j----------------t----------------_t_---------------"'lflli"ilI:l':I:-----",;;:..--j1500

-r----- PMF EL. 2199.3
NOR. MAX. HW EL. 2185
EL.2207

r----....,.t.:.,.-.,-.,4--~-----------___,r_--------------_r---------------_r---------------,----------,2300

~f=~f~~F~~:::~~==~~~~~~~~~;;;;:-1---1,900ESLOPE 60% ,.,

ro 0 ~
I-----+-f----t-------------I_---------------+--T-------''''''''-------=~;::_-=_.::''''':---__f--'''"'2'''-----t_--------_11.800 ~

Z
."m

I------f-""""':c_--""-:"<-----------j----------------+----------_...-----j-----n'!'f---ltr-?~~:__r---'~:c_-f+-_=~_=:=:=_=:_::__l 1700 !:l
A.I
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2100
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,.c
, GATE (OPEN POSITION}..>
' I ./J'"

l£ ROADWAY -: .' /'.'
EL. 2207 .' I!------- HYDRAULIC HOIST

CYLINDER

44'

GATE

-----,---,

f8'44'111'44'

I I
t I
I 'tr-HI--------------I :

II 4 1 'r--l+----------------I§ I r···ROADWA Y
L I 1 (ST~E I)

______ L_ _-...1----- --
\
I
\
I
I

-\
\
\
\
I
\L _

SECTION C-C

A.CCESS SHAFT

----GROUND SURFACE~ ~_....------
~ LROADWAY

ASSUMED TOP OF ROCK ~:::---.-=:::.::_~-r-'::::::;;"-lln:~~=~~==~~~=~~\-----rL_------.;>------
~4

1IIH----11

SECTION 8 -8&.c

l£ STOPLOG
GUIDES

CREST
EL.2135

BULKHEAD

Y NORM. MAX. HW EL. 2185

Y PMF HW EL. 2199.3

l' MIN. HW EL.2065

SPILLWAY CONTROL STRUCTURE
SUMMARY OF STABILITY ANALYSES

FACTORS OF SAFETY
FOUNDATION

XC~LOAD CONDITION STRESS U.S/OS SLIDING SHEAR FLOATATION OVERTURNING
(PSI) (FT FRICTION

NORMAL
INCLUDES ICE 138.9/113.6 5.5 N.A. 4.6 5.9 2.9
LOADS

UNUSUAL
1:100/110 YR. 59.01193.6 29.4 N.A. 2.7 5.9 1.9
EARTHQUAKE

UNUSUAL
N.A. 1.7DRAIN PLUGGED 61.21 116.2 17.1 3.8 2.4

PMF

EXTREME
EARTHQUAKE -91.1 I 343.6 95.0 N.A. 1.5 5.9 1.4

ALASKA POWER AUTHORITY

SPILLWAY
CONTROL STRUCTURE

O~I~~~4~O__8~iP FEET

SUSITNA HYDROELECTRIC PROJECT-STA~E:m(WATANA)

PHYSICAL PARAMETERS
CP"41"
c "U50 PSI

NOTE
STAGE JIt CONSTRUCTION SHOWN
WITH BOLD LINES

B

.t

EL.2207

Ii<. .ROLLWAY

CONTROL STRUCTURE

__-'1- Ii<.ROLLWAY

~Ii<.ROAOWAY
EL:2207

INTAKE ACCESS ROAO

FLOW--
B

t.

EXHIBIT F PLATE Fao



NOTE
STAGE JI[ CONSTRUCTION SHOWN
WITH BOLD LIN.ES

DETAIL I

CONCRETE
-.!ACING

""":- .......

25+00

\ \
.~ \to" (;)

STEEL LINED TUNNEL

20+00

I

~ GROUND SURFACE I
~8EDROCK SURFACE

Ii

~v
i

~ .. I I

r-" '"
i I

I.. i --- - f..---T SPILLWAY

r----'......---..-..........----.-:-~~-:---j---,l....-i@-~~~~~~ElT~&gTURE
(FOR DETAILS
SEE PLATE F15)

EL.1560

I

1

15+00

PLAN
SCALE A

""""""-IJ~'" \

L1N~D TUNNEL \

10+00

28' 10. CONC

5+00

AXIS OF OAM

0+00

\
'.

\ .,

NORMAL MAXIMUM
W.L.EL.2IB5,

2200 I-------::~I\E;~~.2e20;liI;,lIITi~III:.,:_=-=-=-=--:..·~·::::'-==-3====ij=-=:o:::"-====r=~:'::"::=:-~==~~;;;==~=---I------------II
OUTLET FACILITIES L ~~OR DETAIL ---- I ~. ,'.
GATE STRUCTURE______ H/ SEE PLATE F82 __ ._

2100 f---'M'""INT<IMmUnM-;O"'p'"'EE"RA"':r'"IN"'G~-";II"HI--jj\HV~--------'-"---.-f--..- ...._-- I i

W.L. EL. 2065--=., -! s .. ;--------------1. -,~,
~:~.. ,,:,,:~ g.~::s====k::..~~ -I I II

I "', ..
.--r---~\\--+-

2000

1900
l-
UI
UI...
;!; 1800

z
9
l-

1700~
UI
..I
UJ

1600

150:0

1400

1300 L---

SUSITNA HYDROELECTRIC PROJECT-STAGE:m: (WATANAI

pLATE Fal

OUTLET FACILITIES
GENERAL ARRANGEMENT

0 20 40 FEET
SCALE C i ,

0 40 80 FEET
SCALE 8 i !

0 100 200 FEET
SCALE A i

EXHIBIT F

~;..~ ALASKA POWER AUTHORITY

SCALE·C

~
,-.".""~

. ",<0 .~

MI~ ':ONCRE TE
THICKNESS 0 1'- 6

SECTION B.:...B
SCALE C

SECTION A-A

STEEL LINING

PROFILE
SCALE A

SCALE C

c+l
DETAIL I

STEEL MANIFOLD
SCALE 8
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r
i

A
j

FLOW---
TRASHRACK
GUIDE ---~

GRATING -J ~POWER INTlKE
-t/!!Pl., -PT ilrli E;iiI~ (SEE PLATj F 86)

,r/ : : i r-~ -: "Uj I I 1:

1

I_I : I I: 1!! I
I II I I I lib..h_ II I L_O-~!fl

-If;-0F TU~~_------ - -lr\--!t--t:=Jl:::;::~~~~t'--4r"*==*=::fC:J=:t=.;tt
A T \ I I I ~jx> '~?"': • I

t. \ II II I 'X .. I\ II II 0 I
.\ I I I I _I I I

~)'-., I I I I !!1 1 I-- I _SLO~ -I-- ACCESS ROAD'--I! J L __,,_ _'",-".. _.--r---~-GATE SHAFT-_L
,- ~ ~ ACCESS SHAFT (TyFii------~

l L_--<-',..,""_I;:;~---_\< ~RETAINING WALL

r-GRATING (TYP.)

-.,..~S-ROCK ANCHORS (TYR)

EL,2201

/HANDRAIL

-r--T
J I

/

ACCESS ROAD NOT
SHOWN

--------

V-INTAKE GATE GUIDE
/' V-BULKHEAD GATE GUIDE

/'I--------,,.----;u=ro---
~4 /"1"""1'

I

r-___ ~~--J=------ _ POST-TEoNSIONED
, --__ ANCHORS

§--- -;

1.8 PLAN---
EL,2201 i==l=\

NORMAL MAX. "'--..r-- r--J
OPERATING W. L.

y EL,21B5
~

/'

'//
[/

8RACING (TYR) -I...
<t TRASHRACK

11 4'-0
GUIDE _______

22'-0 20'-0 27~0 !.C ~

---...

~--

~--
MINIMUM
POWERHOUSE
OPERATING W.L.

y EL.2065
-~-

~--

~---

--
--~

---
----t-

NOTE
STAGE :m: CONSTRUCTION SHOWN
WITH BOLD LINES

OUTLET FACILIT IES
GATE STRUCTURE

O~~~2~O~iiiiiiiii4~? FEETI: ,

SUSITNA HYDROELECTRIC PROJECT-STAGElII(WATANA)

~.;.,~ IALASKA POWER AUTHORITY

ROCK ANCHORS (TYP.)

- HYDRAULIC HOIST

0- _ •• POST- TENSIONED

~- ./ ANCHORS (TYP.',-----4......,
10

c:... __ I- _

-,-'INTAKE JrIE
GUIDES--

-4(--
TRASHRACK~

BRACING
(TYP)

FLOW----

MINIMUM
OUTLET FACILITY
OPERATING LEVEL

Y EL.2000

~~\J -__~=-BULKHEADGATEGUIDES - .--- - 1=
~:I·tl!.1 . -. =t;:""'" r-I I~ ~K ~x 1/ ;1- ~~;;~~:~~~:I~~~CH

-- ,1- ----- 1-- ~I~ - ' ,

IIT,!I·". II' ~ - ~~~!Q~~~-~~~~-----------t-F=--=--r-t-~~~~~~~~~~~=t--------f~~~~~~~E'==~~~~==lt I I I I', EXHIBI+-F-F---I----PI;,-A-T-E--'F---8~1-----_______~--I_-~------~~~=:;;::==I±:::Jj,~li!±llcr·lLIii ....L-l...!E;.b,L!l!19a5~~~~I~\~~~"
"-m;-- \, ' \ ~ EL 1910 "ELl910 ."~_ ' --...
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IS'-OWll.2S I -0H

--BULKHEAD GATE
18'-0 W It 29' - a H

SECTION A-A SECTION a-a
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---2200/ . ':'"
OUTLE\f FACILITIEs'~
GATE S'I'RUCTURE "

POWER FACILITIES
GENERAL ARRANGEMENT

~~~ ALASKA POWER AUTHO~ITY

SUSITNA HYDROELECTRIC PROJECT-STAGEllIIWATANA)

o 100 200 FEET
SCALE E!~~~~_~,

NOTE.
STAGE ][ CONSTRUCTION SHOWN
WITH BOLD LINES

2100

2200

2000

1900

/l1
r
/l1

IBOO ~
(5
z
Z

1700,,"
/l1
/l1
-i

1500

1600

--

GROUND SURFACE

BEDROCK SURFACE

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

- ----t'-34'MoDIFIEOHORSESHOE CONC.
LINED TAILRACE TUNNEL\

VEN SHAFT

..:.::::~:-"'::..-+-----------I-----· ..-----·-----J

_____. -r--'.;:-. B_U_I_L_D_IN_G_(PRO"..JE~C::..:T~E:.:D:...)_--, I ~_I

I
~T-'~'----

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

CONSTRUC
1400

24· CONo, LINEDTUNNEL J

2000

1500

1600 ---- .....

1900 .
f
lU
lU
U.

:!: 1800
zo
ii
~ 1700
..J
lU

2200

MINIMUM OPERATING
LEVEL EL. 2065

2100

POWER INTAKE

NORMAL MAXIMUM
OPERATING LEVEL
EL.2�85-------,

, " ,. !. 1400

ION AOIT'" -. . ... - ·l~I=·~S~T~:~~L~O~~~IN~;~D~-~~I__-.::~~~~·~"~·,·,~~S~U~GE~C~H~A~M~B~E~R---------..-_.-+~--.~-:~·Hs_=_=~~..~...=~=~ON=.._=AD=IT=_i==.=...=_.=...--====t_~13~OOO --:__~===;EX::::::::H:::;:IB;;IT::::::::F====!:===p=L=A=T=E=F=8=3===1-----
------------~-----~-O-O~---------·-_·---------..--~-I=O=+to=0===~D~R~A~liNy=H~9(~i~~-_- __- ~-5+-0-~- W+OO ~+OO
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MAIN ACCESS TUNNEL

TAILRACE TUNNEL NO.1

liQli
STAGE':m: CONSTRUCTION SHOWN
WITH BOLD LINES

DIVERSION TUNNEL NO.2

DIVERSION TUNNEL NO. I

TRANSFORMER
GALLERY ACCESS
TUNNEL

SFe BUS SHAFT

POWERHOUSE

lSOMETRIC
SCALE A

TAILRACE TUNNEL
(AND PENSTOCK
CONSTRUl:TION
ADIT) El.,.1415

ACCESS SHAFT
(DETAIL Il

'POWER
TUNNEL

E2:/ DIVER~~~N-~UN~~L NO.1 f'
DIVE~~I_~N~:~~ NO:2?-1r ~

;-ACCESS PORT L
, EL. 15~0 I

o
o.,

",'

~...

j
PENSTOCK

, CONSTRUCTION
ADIT '

/

. - SURGE CHAMBER

EL.1495

,/

POWERHOUSE

PLAN
"'SCAITA

/"'A
ACCESS SHAFT /
(DETAIL Il ,-

VENTILATION GALLERY 7

---------~~,227'. I'

~.
TRANSFORMER GALLERY·
ACCESS TUNNEL

!
J

..ROUTING a DRAINAGE

M"'~I

J ', /

ELI501 --:,/

TRANSFORMER /
,GALLERY···:.:.:J'

""--f.8/ ~-._~'~ .._------
.,;

'1"'

It
~

12'-0· .1

tv :3 22 POWER CONDUIT (TYR)+--.
-.,' 8,000 /

EL 1420---------~

-----

PI ATE E..a.-4-------EXHIBIT F

POWER FACILITIES
ACCESS

SUSITNA HYDROELECTRIC PROJECT-STAGEJD:(WATANA)

~.:..~ ALASKA POWER AUTHORITY

o B ~ FEET
SCALE B ~i~~~iiiiiiiiiiiiii~i

o 100 200 FEET
SCALE A ~i~~~~iii=aiiiiiiil

.-CONTROL CABLE AREA

20'DIA

AIR DUCT

,.-POWERHOUSE ACCESS
PLATFORM

COUfHERWEIGHT ~

ELEVATOR

DRAINAGE
CHANNEL

- I --

DRAINAGE
CHANNEL'

.. I

SECTION A-A
SCALE B

SECTION B-B
SCALE B

SECTION C-e
SCALE B SECTION D-D

SCALE B

DIETAIL
SCALE B
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1432

1416

PLATE F 85I

POWER FACILITIES
PLAN a SECTIONS

EXHIBIT F

SUSITNA HYDROELECTRIC PROJECT-STAGElII:CWATANA)

NOTE
STAGE ]I CONSTRUCTION SHOWN
WITH BOLD LINES

~·~IA.,.""'.,"nv....... LASKA POWER AUTHORITY

0 60 120 FEET
SCALE C I

!

0 16 32 FEET
SCALE 8 i !

0 20 40 FEET
SCALE A i

24' 1.0. POWER CONDUIT

/ ~V ""'.,,.
-=; ~r

../ :=-:-:::=! -cg!=..<
." '''''''''".
35 1-0 11

24' 1,0. POWER CONDUIT

""1\ ...-=-,,=~

"--MODIFIED HORSESHOE
ACCESS TUNNEL
(35'W. x 29'H.l

SECTION B-B
SCALE A

,
I

ct.. EL.1422 J

1576 r-----------------------------:-----------------------------------------------------------------------J 1576

1592 r----------------------------~------------~~-------,-----------------------------------------------------,1592

CONC. PLUGS

CONSTRUCTION 
AOIT

1560 r /T~,-~·T~RbjAN~S~F~O~RM=E:R~ .:...... :-- _:.. --J~~~~~~~-JI GALLERY r~OCK SUPPORT AS

J
/REQUIRED (TYP.)

__ "',""',""'",. r SF6 BUS(TY.P.) L 1560

. 1544 r---------~-------I~rL.....-~---:---=~I~~o~1/~---'----:-------~-------:..-------==~==-------------------------:.~:,c'.~J~~------J 1544

,~_ I~ /~OCK SUPPORT AS I
1528 r---~--~~(/~GR:O;U~T~IN~G~--~---!f:,~~,~=f~r'f~""'~~,~~~:-.~~:-::;;;;~--~------~--~~'::J¥/~I .:RE~Q~U~IRE:D~(:T:YP.~.)~_~ ~~g~~A~T~~T~G~l~~~t~~~R~Y;;~~~.,~.~;~;;~;~~,,-~
1512 rl------,~~t-GALL--ER-Y----.----lj:~~~~~~~~g~;;:;;;;~~""'~~~~.~/~-B-U-S-G-A-L-LE-R-Y::::-==~----=4~~~' fli~:~~~~;;::_------------------~A~C~CE~S~S~=::::::::~./~====;:~.~:::~'-===]~JI528Y' ..., T<"",'~~ '"

1496r------!----~-~--_£f_""lII_fI5i',.---.:··..,~'~~~/~:~UOSLA-TED-PHAS-E -t~dd\=~./~\t::=/~\&~~/:=:POW~ERHOU~SE -lL~~--.--lU~ 1512

~ 1480r-------------------,--.-:~~"'~~~E~"~~===~;IL...~"'== [=l=~=="'=:::,.....,~~f~------------j~j----!~--J1496 ~~ "'" ""'''-- ..,.,..,.,..."...........£ i 1480 ~
~ 1464 t---------------------------------------"",~"",=====:~,.llill\.;;;~~~~==;rFr~~:!==:;::r.==!:_- ;; rDRAFT TUBE Z• I I I c+, / '"'''''''' ~m "'-=-,,= [Q~,-, III III ~ EL.l463..0------------------i~~--------l----~1464 ~
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I /18'l~CONCRETE LrnEO E III ~~~~~~~~~~~~-------:..~-~.---------~~--~\ ·T~U~N~NE~L~NO~.!2~---~
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120'-0 '~~II EL. 1397.0 ~ q-L\ ,"- -r ~ :X L 1400
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[
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.....---- I~I GALLE~

Ifj ,/ ~Ir~II- II 1:

1

: / .. ·..-I----VENTSHAFT

A lGROUTING ,,- V /. N ~
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lllllllllliit.

OUTLET FACILITIES INTAKE
STRUCTURE

~ INTAKE NO.1

..!i.Qli
STAGE lit CONSTRUCTION SHOWN
WITH BOLD LINES

o!!!!!!!!!!!!!!!!zoiiiiiiiiii40 RET

8U81TNA HYDROELECTRIC PROJECT-8TAOElIt(WATANA)

PLAN AT fL. 2201

SCALe:

~ INTAKE NO. 2:

HYDRAULIC HOIST

-----

G INTAKE NO, 3

----

EL. 2238 HIGHEST LIFT

{

~ INTAKE HOUSE

PLAN AT EL,2024

.~ ~.
rt-H.,:.,-f--S'-O DIA. HOLE (TYP.)

'-
'-

7&!-O
, !

:r-CIRCULAR FILLET I
V ACCESS SHAFT 10 J,B24CTYP,1

I~ / , I '.L HYDR".UL,'C POWER U~IT,-
POST-TENSIONED ~ I 1 : \ I,' 1 'I"
ANCHOR, TYP.(ABOVE1---...... ~ I' I I \- " ' I' ,\ , I , ,\
INTAKE GATE: 'I ' I , \ \ \ : I I \ \ \
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'---~.]j~\~ ~~l!lD I~ ~l!lDJ D~~=
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UNIT I

25'-0
--ITY~"-

~ UNIT I

-+

35'·0
TYPr

I
20'0IA.
ACCESS
SHAFT

OFFICE,'

\... ;'/
r---"/
) II
:' ~
'I VBATTERY

I /1 ROOM

I
"1

I
I
I

0,"I'"

" -VENTILATION
GALLERY
(ABOVE)

I
I
I
I
I
I

SEWAGE TREATMENT
ROOM

o
.'m
r--

ACCESS SHAFT
ELEVATOR --"'. \. fi'tl

\:;f..~~~,<;'/ CONTROL CABLE AREA

(;,p,,'11t i:",'i ...... AIR DUCT

"..,,"""';l~~~Y-..-...-HVAC ROOM

I .. .§.Q'.:.Q_

i

COUNTERWEIGHT-,

~'

;'/:c,t:OO,,"~~ "';;~~

WATER TREATMENT ROOM--!i '--T----L....J---;mam;-..L...L---.L..."""'~I!n;:.,..'--..L._'\---'-'--___:~m\__--L---..L...L---'~r-...L....L---..L.-'--7/'--_1n~rm'----L----_J~~-----;ITI'6Il1r1~ET----I---J'----~....L---.L.;rS;IIi_,.....l-'---_I_....l.---...lI.--...l.--------i

, I

I
I
L_

POWERHOUSE
PLANS

LEGEND

E I AUXILII\RY SERVICE TRANSFORMER 7.5/IOMVA
E 2 AUXILIARY SERVICE TRANSFORMER 2 MVA (TYP.)

E 4 GOVERNOR ELECT CUBICLE (TYR)
E 5 EXCITATION TRANSFORMER (TYP.)
E 6 EXCITATION CUBICLES (TYP,)
E 7 4BOV PDP (TYP.)
E 8 STATION SERVICE SWITCHGEAR (4BOV)
E 9 ESSENTIAL 'AC/DC swim
E10 GENERATOR SURGE PROTECTION CUBICAL
E II GENERATOR NEUTRAL CUBICLE
E 12 GENERATOR CIRCUIT BREAKERS
E 13 15 KV ISOLATED PHASE BUS

GENERATOR FLOOR
PLAN AT EL. 1444.0

NOTE

STAGE JI[ CONSTRUCTION SHOWN

0~~~516iBiiiiiiiiiii~~2 FEETSCALE I: ,

PLATn FB?
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20'-0

UNIT 6
(TYPo)
35'-0

C.W. INTAKE STRAINER (TYP.)

IC.W.PUMP(TYR) I

60'-0
IO'x7' DRAINAGE UNNEL

76'-0

'LDEWATERING
SUMP
DRAINAGE
SUMP

IB'-O

44'-0

UNIT 4

ELEVATOR PIT

I

II

-- BUTTERFLY VALVE <TYPO)

/ PRESSURE TANK (TYPo)

HATCH ABOVE (TYPo)

27'-0

UNIT 6

(TYP.)
35'-0'-

o
-'lD
"'

69'-0

:0 1
I 1

LEL.1411.0
L-HATCH ABOVE

,.-----1- BUTTERFLY
VALVE TYP.

;-- - ~~~SSURE TANK

;/ r-- HATCH ABOVE(TYP.)//'!~/r- - ELEVATOR 'SHAFT

/ /

_. 5.!'::CL_

RUNNER ACCESS
(TYP)

VALVE GALLERY
PLAN AT ELEV. 1422.0

DRAINAGE GA L L ERY
PLAN AT EL. 1397.0

NOTE

STAGE :m: CONSTRUCTION SHOWN
WITH BOLD LINES

UNIT 6

35'-0 27'-0

EQUIPMENT
HATCH (TYP.)

ACTUATOll (TYP.)

VALVE HATCH rUNIT 5
(TYP.)

rBLE TRAYS

60'-069'-0

It UNIT 3
I

EQUIPMENT I
HATCH (TYP.)-i\

ACTUATOR (TYP.)-{

i
1il .- t-·

-~P." G--"" ./ " ,/'/" ./ ",,/
'--_/ "-----/

CJ (TYP)-

~~DN
~>-::'--1l
_./ -~ ------,

ON

~
UNIT I / VALVE H.ATCH i. UNIT ~

(TYP.)

r _
..::!46""""-'-0"--__ '. 35'-0 t 25~'-0

--- - / (TYPo) ----ri'YP.)
CABLE TRAYS

_I / '
1

.!/...'

° 16 32 FEET
SCALE A ~i~~~iBi;;iiiiiii~!

POWERHOUSE
PLANS AND SECTION

SUSITNA HYDROELECTRIC PROJECT-STAGEJD:(WATANA)

UNIT 6

.~~ ALASKA POWER' AUTHORITY

.122'-0

UNIT· 5

MACHINE
SHOP

EL.l433
TURBINE FLOOR

EL.l422

TURBINE FLOOR
PLAN AT EL 1433.0

UNIT 3

SECTION THROUGH UPSTREAM GALLERIES

I
!--·----r,~'----------I·L CABLE

,I[ GALLERY
'I

UNIT I

It UNITS

EL.l411
VALVE

I
GALLERY

'r:C==;--;:==:j::====±:=====-:+=='t:-:;;;;t;==:::t=::;z:::===::j~===~~~====~=~::r; EL 1397r - --1 m\~t~;
~------------------

IO'X7'DR~A~IN~A~GE~ ~~-L;-::-I- ---:-__I===~E~X~H~IB~1~T~F===±===P::L~A~T~Ii::::F=8::::8===t------
l--_-_-_-_-_-_-_-_~~~~I:_ _ ___ij_

1-- 4=-4=-'--"0'--__-;-:7_'--"0t-_
PENSToCK
(TYP.)
PRESSURE
TANK(TYP.)

i--- 4"'0"--'_-..,,0'--_--i

60'-0

CABLE
TRAYS

FEET
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EL.1463

EL.l497

NOTE
STAGE:m: CONSTRUCTION SHOWN
WITH BOLT LINES

BAY

,,-C

~C
EL.1444

El.1411

EL.1433

UNIT 6

~
I

UNIT 5

5'-0

DRAINAGE SUMP

ELEVATOR SHAFT

!

,
L .c=J

UNIT 4UNIT 3

~

.>.,----------1 a"""",

UNIT I

c' t :'Ill',

~L. i378

DEWATERING SUMP

El.1444

'I
";Ir··

i
!

~
~1
',1

il
j
',
. I
:"1

" I

I
!

LONGITUDINAL SECTION (THRU CENTERLINE OF' UNITS. UNITS' NOT SHOWN)

PLATE F89EXHIBIT F

POWERHOUSE
SECTIONS

SUSITNA HYDROELECTRIC PROJECT~STAGEJlI(WATANA)

POWERHOUSE

78' 0 Cl UNITS

O~~~SI6~iiiiiiiiiii~2 FEETSCALE l: ,

~;,~ ALASKA POWER AUTHORITY

SECTION C-C
SECTION THIlU LAY DOWN AREA

EL.1515

EL.1497

El.1463

SPIRAL CASE
ACCESS

32'-6

~
DRAINAGE TUNNEL
UNDER SERVICE 8AY

DRAFT TUBE
DRAIN

45'-6

BUS TUNNEL

2 MVA' AUX. SERVICE
TRANSFORMER

EL 1444
GENERATOR FLOOR

EL 1433 TURBINE FLOOR

EL.1397 DRAINAGE GALLERY

r·-----r-
EL. 1422 ), __+I_

H
__

!) I
\.L. .1-_

EL.1411 VALVE GALLERY.,

PIPING AND
VENTI LATION
GALLERY

DISTRIBUTOR

,---H,--205 TON
POWERHOUSE
CRANE (2)

A-"""----SUSPENDED
CEILING

Ir-l----++-TORBINE

tPOWERHOUSE

:¥=r=9'f==:r===Tl:;:::==r:~F~~- GENERATOR

CABLE
GALLERY ----@J-I=~

MONORAIL
HOIST----j-
CIRCUIT
BREAKER
GALLERY

EL.151S

EL.1497

EL. 1463

L.144

ELI433

ELI422

EL.1397

SECTION A-A (SECTION THRU CENTERLINE OF UNIT) SECTION B-B (SECTION THRU 8US TUNNEL)

AUG.19B5



0'
~.! I

'"'/r)

Xi ,
i

... GROUTING a ORAINAGE
GALLERY

.f ACCESS TUNNEL

EL. 1507..-

29'-0

t-
10~0

DIJCCCC
SF6
GIS

36'-0

RAILS

41'-0

5'-0

'1 ...

END OF EXCAVATION
STAGE I-----'

,'40'-0

114'·0

, SF6 BUS
\~,~AFT ABOVE

_.:..\---....L...

C

t.

L

lr

JL

B2'-0

, DELUGE VALVE

~ .:."

EL.1507

L,

40'-0

"~"
rJ

SF6
, GIS

120'· 0

I f:

[~

B~'-O

SPARE TRANSFORMER

DRAINAGE SUMP

I

I

l...

. VENTILATION GALLERY
(TO MAIN ACCESS SHAFT)

o

It)..

DRAINAGE PUMPS .

PLAN
'"SCAi:EA

E90EXHIBIT F

SUSITNA HYDROELECTRIC PROJECT-!JTAGElIIIWATANA)

TRANSFORMER GALLERY
PLAN a SECTIONS

~;.,~ ALASKA POWER AUTHORITY

~
STAGE :nr CONSTRUCTION SHOWN
WITH BOLO LINES

0 4 B FEET
SCALE C I

,
0 B 16 FEET

SCALE B I
,

0 16 32 FEET
SCALE A I

,

SF6 BUS

_ INSPECTION
HOIST

SECTION C-C
THROUGH BUS SHAFT

SCALE C

01
-'I

I
o.,
Ol

I
o
-:i

TO MAIN ACCESS SHAFT

- SPARE TRANSFORMER

CABLE
TRAY

STAIRS

./'- DRAINAGE PUMPS

..... ~'. ".

ISOLATED PHASE
BUS

SECTION a-a
THROUGH BUS GALLERY

SCALE B

I

{

16'-0

AIR DUCT

BUS
GALLERY

MONORAIL BEAM

OIL SUMP
COLLECTOR
PIPE

SECTION A-A
SCALE B

o
-'o..

EL,15a?. _

,----,
: ''\
I :
I I

15/345KV It! ::
TRANSFORMER-----+--1-~I~----~I-+-----;~

I I II I

t=--1"'-.::!J

I

SECTION D-D
THROUGH SUMP

SCALE A

AUG.19B5



DRAFT TUBE
GATE GALLERY

TAILRACE
TUNNEL NO.2

SURGE CHAMBER --I+t:-t--- NDRMAi.
r.w. ·EL.1455..--

SURGE
CHAMBER
CRANE

SECTION A-A
SCALE B

DRAFT TUBE

DRAFT TUBE
GATE GUIDE

ROCKBOLTS AS
REQUIRED (TYPo)

1'-0· MINIMUM
CONe. LINING

SECTION B-B
CONCRETE LINED TAILRACE TUNNEL NO.2

SCALE C 1600 .

TUNNEL

SURGE CHAMBER

:::::::::==--------::::--------dL-----~~~~~~!:::\~--------~1~~~:=-:~------------1500TAILRACE TUNNEL

15OOII------j'"L, " ..... . ' ,.,}2w.""-~...==="'-=""_';....:;====_~=_~===~=::!._E_L_._14_15 - 1400

1400It~~~~~~:'::_L.----"'=_=_:~~~~:~~·.::.~·L~~~·T~·A~IL~R~·~~C~~E_·_·· ~~::<..~f:.i -;;;;;;.;_;:-------------:------------------- 1300TUNNEL

1300 PROFILE

SCALE A

.----------------------------------------------------l23002300

l----~-------~--------------__=:::::::-----------------l2200
2200 GROUND SURFACE

(TAILRACE TUNNEL NO. II

l--~===-=---==:=::::::::::=::::..-.:::::::::==----~_;~~:....----------------------l21002100

1600

l--------------------:----.:::::::::::"'-.;;;:::.::::----------.-------------l2000 ~
~ 8

l------------:....-----------------~~~------------------l1900 ~
Z

1900 ."

m 1800 8i!
! 1800

~ l-----------------------------~~~;;;;_--....:::~::::::::::::===------~1700

i:i
iil 1700 MAIN ACCESS

TUNNEL OVER
TAILRACE TUNNEL

SURGE CHAMBER AND TAILRACE
SECTIONS

SUSITNA HYDROELECTRIC PROJECT-STAGEm(WATANA)

1IlLiII&&-1IlIoU4lO ALASKA POWER AUTHORITY.....-.-

f--EL.1391

NOTE
STAGE ::ur CONSTRUCTiON SHOWN
WITH BOLD LINES

155'-0

I
I

'I.:,
"I
1
I

SEC-T-IO.NAL-PL-AN
SCALE B

.\\I;,
=t:. '
I--

i 20'Hx21S'W
DRAFT TUBE
GATE_. EL 1391

OUTLINE OF GALLERY
(ABOVE) ,

------ iI'(TYPI j~~~~~~~~~~~~::;~~~~::::==.::.::::,;-~-~-:.:-----------T-'71'I'll!:ml'1~~;.. ···EL 140S --------~r;-::~ .... -2::_X3 SW ---------------------- LA ~RA~~1TI0N__JL---c-:..,\."."•.--------=..:..::....:.:::....:::.::.::-----~."' ..;;-;,r:;-.,-- STOP L GS _ _ _ __ _ _ __ __ __ __ __ __ __ __ 60'

~.~L~9S(F~~AB~,_./=,t,~,~j~~~~A~9~\;~~f;.~==~~==~=~=~~~2al~~~-QO-------------------1-'w~0~R~K~Ai~RftEA1(1A~B~O~ViET)-~
SURGE CHAMBER ~,

I
·1
£\I:

..1..].

w
>
o
ao

'"
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TO UNDERGROUND GALLERY AND S\yITCHY,<IRD (PLATE F93)

/r----·----.-I\~--------

CONTROL BUILDING
~: SURF.... CE

34.5 KV
C4BLE

345KIJ GJB , 345:W G.I B

CONTE,):... BUIL.DINti
AT SUHFAGE

3015 KV h.
CABLE

345 KV G.IB.

AT SURFACE DIESEL GENERATOR
500 I<VI. 0.8 PF
480 'I, 3ir,60 HZ.

~l
SPARE

'_......... STATION SERVICE

TRANSFORMER NO.3
2000 KVA, 15000-480 V

I:::. Y

C.
/_~_'-....'-------

6 - vl-":__.~

AUXILIARY TRANSFORMER NO.2
(SURFACE FACILITIES)
7.5/10MVA,15-34,51<V

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

(G~)
....... .-/

'I ( --- kl_
~~ it
~ ~

, .

_lL 1;:...-
-::c -::c -=- -

STATION SERVICE
TRANSFORMER 1-10.2
2000KVA, 15000·460V

~L
"f

\
.~!

4BO V MAIN AUXILIARY SWITCHGEAR

~)

EXCITATION
TRANSFORMER

,'--------

SURGE
PROTECTION ~, ;:r---,II

POTFNTIAL TRANSFORMERS

GENERAT0I1; ~2'J MVA, 0.9 Pf
15 KV, 3$,60 HZ.
80· C, 257 RPM

GENERATOR
CIRCUIT BREAKER

GI
r--'

'---------; r------~/
AUXILIARY TRANSFORMER
NO.1 (SURFACE FACILITIES)
7.5/10 MVA, 15-34.5KV

ISOLATED PHASE BUS

EXCITATION
TRANSFORMER

I
D.CFIELD

. . )FI..ASHINGll
I I <'

S'iAt'Ti:"--J-@L.~ ) ~
VOLll\G!: ~ • ~
REGULATOB

Gr~OUNDING

TRAt~SFOrH,1t f1

NOTES

I. ~~~~~O~ Jl~~~'fO~'~r.ED
2. SYMBOLS SHOWN ON F93.

~;~~~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE III (WATANA)

POWERHOUSE
SINGLE LINE DIAGRAM

EXHIBIT F PLATE F92

AUG.19B5



UNITS 162 UNITS 364 UNITS 5 6 6
\L. -. .--...,.-...,.-_-,1

V
(PLATE F92)

~;.,~ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT,..STAGE m (WATANA)

345 kV UNDERGRO~D SWITCHYARD
SINGLE LINE DIAGRAM

AUG. 1985

EXHIBIT F PLATE F93



LEGEND

,CAMPh,ILLAGE

A.IRFIELD

ACCESS R()ASD

VIl7lltl/J .BORROW AREAS

. 2250

Mile

"\
"I ' ,I /

lI~

oS~ale ~"""'.iOiiiO:"""'"'

2

-- -, ~:_~ 

)~
" I\ ..

.,.

"'>:'''''~0
i '-- 0'; , 'Sjo.: ;

~~I"~:-"1;'~~Ylm~~
l"':o=--~'3~ " ~
, r

. '-. ...

-~ -.
-'-"2:

~ i)''':J)
1-.

AUG. 1985
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I I
IJ

~

TO MAIN
ACCESS
ROAD

AUG 1,985

jFENCE

---

SEWAGE
TREATMENT
PLANT

t
t
t
t
t

LEGEND
(i) BASEBALL

® SOFTBALL

® SECURITYo HOSPITALo FIRE a OIL SPILL

® CAMP MANAGER'S OFfiCEo SOILS LAB

® PARKING AREAS

® ADMINISTRATION OFFICES

@ STORE

® BUS SHELTERS

@ DORMITORIES

@ LAUNDRY

® COMMUNICATIONS CTR.

@) BANK

® RECREATION HALL

@ KITCHEN a DINING

@ FOOD SERVICE WAREHOUSE

@ WAREHOUSE

@ GYMNASIUM

® SWIMMING POOL

@ MAINTENANCE GARAGE

@ PUMP HOUSE (WATER)

@ HOCKEY RINK

@ BACHELOR DORMS MGMT. TYPE A

@ BACHELOR DORMS MGMT. TYPE B

@ 10' PERMAWALK

(@> 16' PERMAWALK

§ MANAGER'S GUEST HOUSE

@ OWNER'S GUEST HOUSE

® CONTRACTOR'S GUEST HOUSE

@ STAFF CLUBHOUSE

@ GENERATING STATION

@ RELOCATED CAMP HOUSING (160 SPACES)

@ FOOTBALL FIELD

@ FUEL STORAGE TANK

® WATER RESERVOIR

@ UTiLIDOR

@ HELIPAD

NOTE

I. OUTFALL LINE. LOCATION AND ORIENTATION
WOULD BE SITUATED DOWNSLOPE AND
DEPEND UPON TOPOGRAPHY

2. FACILITY CONSTRUCTED DURING STAGE r

0~~~20~Oiliiiiiiiiiiiii4~?0 FEET
SCALE ,= ,

~!IA;'~~~~ IALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT-STAGE:m: (WATANA)

CONSTRUCTION CAMP
GENERAL PLAN

EXHIBIT F I PLATE F95
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GOLDEN
VALLEY
ELECTRIC
ASSOC.

(FAIRBANKS)

ESTER

LF2

GOLD CREEK

SHUNT
REACrOR

......-__......:L.:...F.:...I-.----.011----....1
*

94 MILES

en
w
..J
:E
a;

HEALY-

LWI

*

LW2

79 'MILES

WILLOW

LKI

KNIK ARM

43 MILES

,t--'-1
I

'l~j~SUBMARINE CABLE
UNDER KNIK ARM

SHUNT
REACTOR;..._....:;=-+""""!~_....:;=-+_~ """"!~ _

PbA-'F6-F-9HISI'F F'

STAGE I - RAILBELT 345 KV
SINGLE LINE DIAGRAM

4 X223 MVA UNITS

~;~ ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSiON SYSTEM

WATANA

NOTE:
ALL WORK SHOWN IS fOR STAGE I EXCEPT THOSE
MARKED WITH AN ASTERISK "*" WHICH IS THE
EXISTING WILLOW - HEALY INTERTIE .

250 MVA
345/115-13.B KV

UNIVERSITY
(ANCHORAGE)

v
ANCHORAGE MUNICIPAL

LIGHT 8 POWER
CHUGACH ELECTRIC ASSOCIATION

250 MVA
345/230-13.B KV

,-,-----------+----------------------l?Cbt~~~~I-OR--I~==--..!=-----F---I-------

STAGE 1 (1996)

, AUG.19B5



i1----1
I •
I GOLDEN
l. VALLEY

L----+--,f'-~ y." r\!%~·

'-----1_""';~-.~ ij ~
150 MVA' ,J

345/138- STATIC VAR
13.8 KV COMPENSATOR

ESTER
(FAIRBANKS)

GOLD CREEK

LFI

SHUNT
REACTOR

185 MILES

79 MILES

WILLOW

I..-----+-~HJ_
75 MVA
345-13B KV

LKI

KNIK ARM

l----..::.:LK=2-r---~~-_+~t__D-

75 MVA
345 -115 KV

u

¢

I
,~-{

43 MILES

,~--I
'r
I I
, I

"r-------.--t "r-------J-------------SUBMARINE CABLE
1 "' l.......\ UNDER KNIK ARM

RE~~~~~'l-<jJTTT'_....:;;;;:.-+_,...._....:=.-+_,.... ,.... _

8 MILES

19 MILES

'"W
..J

::;;
<D'" L...- ,

P!;A-T-E-F9-17----I-----EXHIBI-1=-F-

STAGE ][ - RAILBELT 345 KV
SINGLE LINE DIAGRAM

4 x192 MVA UNITS

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM

~.:.~ ALASKA POWER AUTHORITY

DEVIL
CANYON

4 X:T M\.\ UNITS

WATANA

NOTE:
STAGE 2 WORK'S SHOWN IN DARK SOLID LINES.

UNIVERSITY
( ANCHORAGE)

LUI

STATIC VAR--

•'-------.;.----'-------vr------------~

250 MVA
345 /230-13.B KV

CHUGACH ELECTRIC ASSOCIATION ANCHORAGE MUNICIPAL
LIGHT a POWER

STAGE 2 (2002)

AUG.19B5



! GOLDEN
" VALLEY

r
ELECTRIC
ASSOC.

8 MILES

ESTER
(FAIRBANKS)

LF2

SHUNT
REACTOR

GOLD CREEK

LFI
,----.......

185 MILES

79 MILES

I.---~HJ-
75 MVA
345-138 KV

WILLOW

'-----+---It-D-

LKI

LK3

KNIK ARM

1.--_---=L:.:.;,:K2:-;- --'......---I-~kJ-

75 MVA
345-115 KV

.---(
I
I
I

.---~"'SUBMARINECABl.E
., ~ UNDER KNIK ARM

43 MILES

SHUNT
REACTOR:.-_-.:;;;;:.+_;__--.:;;;;:.+-~-...,..;=+-;__-----

19 MILES

'"W
..J

i
<D

'" '--------...,
2002 INSTALLATION

4 x 192 MVA UNITS

STAGE m- RAILBELT 345 KV
SINGLE LINE DIAGRAM

EXHIBIT F

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM

~.;:~ ALASKA POWER AUTHORITY

DEVIL
'CAiWON

NOTE:
STAGE 3 WORK IS SHOWN IN DARK' SOLID LINES.

6 X223 MVA UNITS

(
4 STAGE I UNITS CAPACITY INCREASED)
2 ADDITIONAL UNITS IN STAGE lII.

250 MVA
345/115-13.8 KV

WATANA

UNIVERSITY
(ANCHORAGE)

ANCHORAGE MUNICIPAL
LIGHT a POWER

LUI

'I..:...----'----'------'---vr--------'----'-----
CHUGACH ELECTRIC ASSOCIATION

250 MVA
345/230-13.8 KV

STAGE 3 (2010)

AUG. 1985



b
I

b
U>
l'-

l

CONT.
r--.---,~ROOM

STOR.
BLDG.

138 KV

NOTE:
SHOWN IS THE ULTIMATE DEVELOPMENT OF THE
SUBSTATION. FOR STAGING DEVELOPMENT, REFER
TO PLATES F96, F97, AND F9B, RAILBELT 345 KV
SINGLE LINE DIAGRAM.

EXI:lIBI-1=-F-

ESTER SUBSTATION
SINGLE LINE DIAGRAM AND PLAN

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM

~;~ ALASKA POWER AUTHORITY

0~~~I~0ii;0iiiiiiiiiiiiiii2~?O FEETSCALE Ale ,

i5 KV

STATIC VAR
COMPENSATOR

SERVICE ROAO

"

1
I,

SUBSTATION PLAN
SCALE A

I
.1

I

345 KV

I
I I

345/138-13.8 KV
150 MVA TRANSFORMER

GOLDEN VALLE
ELECTRI C ASSOCIATION

STATIC VAR
COMPENSATION

f2
b

TO
GOLD
CREEK

345/138.-13.8 KV
150 MVA TRANSFORMER

cL tL
"f---'lillH1---1---------.

1 ...L

...------+--lHtLH',

GOLDEN VAL LEY
ELECTRIC ASSOCIATION

..L ...L

,.....;1-H---_-+---lH3~HI,

...LJ.,
.... +--++-+:......jH3Lf---1I•

GOLD
CREEK
L F2

H~J
.t----/-\

METER ING ------.++-1-+-;.,

HtrH
'

TT

STATIC VAR
COMPENSATION

GOLDEN VALLEY
ELECTRIC ASSOCIATION

345KV BUS B2

345KV BUS B I

87
81

8
8

345/138-13.8KV
150 MVA TRANSFORMER

...L ...L
'---------+:-I~~f-1I'

GOLD
CREEK
LF I

GOLDE N VALLEY
ELECTRI C ASSOCIATION

SINGLE LINE DIAGRAM

AUG. 1985



b
I

g
!Xl

'I

I---J---t-- RELAY BUILDING

~- MICROWAVE
~TOWER

I
I L4) TO DEVIL

CANYON

~t:t:==1 L3
1>-+1--
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NOTES:

I. BASED ON PROPOSED STRUCTURES
FOR INTERTIE PROJECt.

2. AVERAGE CONDUCTOR SAG - 37 FEET.

3. AVERAGE TOWER SPACING -1400 FEET.
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SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM

PLATE FI05IBIT F

345 KV SYSTEM
TRANSMISSION CORRIDOR

~;,~ ,ALASKA POWER AUTHORITY.

NOTE:

ESTIMATED GROUND RESISTIVITY fOR DESIGN IS 50 OHMS.

NUMBER WIDTH Of DISTANCE BETWEEN DISTANCE fROM LINE
Of LINES R.O.W.lfT) LINES 1FT) TO EDGE Of R.O.W. 1fT)

190 95

2 295 105± 95

3 400 105± 95

4 505 105± 95

- 345 KV TRANSMiSSiON CORRIDOR

[] - SUBSTATION SITE

R.O.W - RIGHT-Of-WAY

LEGEND

)

Mount Veta
• 5825

, .~

Ke<humstuk •
Mountain

50Jl2
'.

Mount Harper.
. 6543-.

PARK

(::',",
I
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