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TAILRACE --------
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PLATE F 23

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

WATANA
POWER FACILITIES
PLAN a SECTIONS

EXHIBIT F

o 16 32 FEET
SCALE B ~I~~~iiiiiiiiiiiiiiiiii! (1/16 INCH' I FEET)

o 100 200 FEET
SCALE A I ! (liNCH • 100 FEET)
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SECTION B-B
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~ J
, liTRASHRACK
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e
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IIIt~--;----------~11I ~2236 HIGHEST LIFT

50 TON OVERHEAD CRANE

TRASHRACK
GUIDE

ICE dOOM
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TRASHRACK
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, ,EL. 2025 EL.2027

35 TON CRANE
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~
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I
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I I I
I I

I I
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SUSITNA HYDROELECTRIC PROJECT

WATANA
POWER INTAKE

SECTIONS

FRONT ELEVATION SECTION A-A
(SHUTTERS OMITTED

FOR CLARITY)

SECTION B-B UPSTREAM ELEVATION
EXHIBIT F PLATE F 24



- 0" 110'- 0 II

i DRAINAGE AND DEWATERING LEVEll
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o
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o

000000

ELEVATOR

if. UNIT 6

®
I

EQUIPMENT
HATCH

t UNIT 5

I
!
I

I
E2®

~6~'
II UNIT 4
I

PLAN AT EL. 1422.0 PLAN AT EL. 1444.0
.... ··--iDISTRIBUTOR LEV;::EL~)-------~+---------------:..7.(G;:;E;cN;;,E-;:;RA7:T~O~R~FL~O~O~R:7)~------------------1

II
II
II

II
II
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LJ;l'CQ"J
PLAN AT EL. 1406.0
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BELOW FLOOR

r
°1-'v,
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60'- 0" (TYP.)

( 1/16 INCH = I FEET)
0~~~'~6__~3:il2 FEETSCALE l: !

H
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H
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I
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(POWERHOU E FLOOR)

WASHROOMS

50'-0"

BATTERY ROOM

ACCESS SHAFT

f------------------ ..-.--

LEGEND

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

WATANA
POWERHOUSE

PLANS

EI
E2
E3
E4
E5
E6
E7
EB
E9
EIO
Ell
EI2
EI3
EI4

GENERATOR CIRCUIT BREAKERS
15 KV ISOLATED PHASE BUS
GENERATOR TERMINAL CUBICAL
GENERATOR NEUTRAL CUBICAL
UNIT AUXILIARY SWITCHBOARD
RELAY BOARD
TURBINE GENERATOR CONTROL BOARD
EXCITATION BOARD
EXCITATION TRANSFORMER
MAIN AUXILIARY SWITCHGEAR
AUXILIARY SERVICE TRANSFORMER 7.5/10 MVA
AUXILIARY SERVICE TRANSFORMER 2 MVA
GENERAL AUXILIARY SWITCHBOARD
ESSENTIAL SERVICES SWITCHBOARD

POWERHOUSE PLANS

EXHIBIT F PLATE F25



201_011 UNIT I UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6

~ <t. It. t. It. t.,"A , ,.B ,
.. C, '''=''1' 1/-' J

i

i i
EL.1514

STRUCTURE

LONGITUDINAL SECTION (THRU CENTERLINE OF UNITS,UNITS NOT SHOWN) UNITS

i POWERHOUSE

PLATE F 26

ACCESS
TUNNEL

WATANA
POWERHOUSE

SECTIONS
EXHIBIT F

SECTION C-C
SECTION THRU SERVICE BAY

o 16 32 FEET
SCALE ~i~~~iiiiiiiiiiiiiiii! (1/16 INCH = I FEET)
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SUSITNA HYDROELECTRIC PROJECT
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EL. 1463

SECTION A-A (SECTION THRU CENTERLINE OF UNIT) SECTION B-B (SECTION THRU BUS TUNNEll
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~ CABLE SHAFT

PLATE F27

WATANA
TRANSFORMER GALLERY

PLAN a SECTIONS
EXHIBIT F
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SUSITNA HYDROELECTRIC PROJECT

o 4 8 FEET
SCALE C ~I~~~iiiiiiiiiiiiiiiiiil! (1/4 INCH = I FEET)
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SCAL E 8 I ! (1/8 INCH = I FEET)

o 16 32 FEET
SCALE A i ! (1/16 INCH = I FEET)
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PROFILE
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AS REQUIRED

f UNIT I +UNIT 2 ~ UNIT 3
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2~611_1 19-~1I 2'~6" -----...1

(T~

DRAFT TUBE
(TYP,)

o
-'o
"'

• ALASKA POWER AUTHORITY
- I-----:::CSU=SIT"""'-NA....".,.HY:::=DRO-EL-ECT-RIC-PR-OJE-CT~~

WATANA
SURGE CHAMBER AND TAILRACE

SECTIONS
PLATE F2.8EXHIBIT F

~ TUNNEL 2

"A
0 8 16 FEET

SCALE C I ! (1/8 INCH = I FEET

0 16 32 FEET
SCALE B I ! 0/16 INCH = I FEET

0 100 200 FEET
SCALE A I ! (I INCH = 100 FEET

SECTION C-C
SCALE B'I

34'-0" II 2~0"
(T~~(T;rP.)

t TUNNEL I

j-Ii 10

CONCRETE LINED TAILRACE TUNNEL

SCALE C

SECTION a-a



LEGEND NOTES

SYMBOLS: I. SUBSCRI PTS

21 - DISTANCE RELAY G) A C GENERATOR. 3 PHASE. 60 HZ. LIGHTNING ARRESTOR
T -- TRANSFORMER

--<> o-Jlf-

WYE CONNECTED
TN -- TRANSFORMER NEUTRAL

21GB - GENERATOR BACK-UP RELAY J., J.,
TSS -- STATION SERVICE TRANSFORMER

26 - TRANSFORMER THERMAL DEVICE ~~ TRANSFORMER -1HrI-,H' CAPACITOR COUPLING ET -- EXCITATION TRANSFORMER

VOLTAGE TRANSFORMER DG -- DIESEL GENERATOR

rrrh AUTO TRANSFORMER 0 RECTIFIER
R -- REACTOR

GT -- GENERATOR TRANSFORMER

-0- CIRCUIT BREAKER
F - FIELD

27 - UNDERVOLTAGE RELAY

P - PRIMARY

-<f-~-">- DRAWOUT CIRCUIT BREAKER
B - BACK UP

40 - FIELD FAILURE RELAY
BF - BREAKER FAILURE

,,---..... LOW VO L TAG E A I R BI - BUS NO. I

41 - FI ELD CI RCU I T BREAKER
- -- CIRCUIT BREAKER B2 -- BUS NO.2

46 - NEGATIVE PHASE SEQUENCE RELAY LINK IN ISOLATED
-a:=D- PHASE BUS

G -- GENERATOR

49 - THERMAL RELAY
GI -- GENERATOR NO I

~- DISCONNECT SWITCH
G2 -- GENERATOR NO.2

50 - INSTANTANEOUS OVERCURRENT
RELAY

AT - AUTO TRANSFORMER

----11 1 GROUND CONNECTION
C -- HIGH VOLTAGE CABLE OR

51 - TIME OVERCURRENT RELAY
OVERHEAD CONDUCTOR

--DLJ- RESISTOR

TC - TRANSFORMER AND CABLE OR

51N - TIME OVERCURRENT NEUTRAL

OVERHEAD CONDUCTOR

RELAY

~
RESISTANCE TEMPERATURE
DETECTOR

-0- STANDARD DEVICE

$ CURRENT TRANSFORMER

L:. TRANSFORMER CONNECTION
3 PHASE,3 WIRE, DELTA

59 - OVERVOLTAGE RELAY

Y
TRANSFORMER CONNECTION

59VHZ - VOLTS PER HERTZ
3 PHASE, 3 WIRE, WYE

60 - VOLTAGE BALANCE RELAY ~ REACTOR

--3E- VOLTAGE TRANSFORMER

63 - GAS PRESSURE RELAY

64F - GENERATOR FIELD GROUND
-1(- CAPACITOR BANK

PROTECTIVE RELAY

64G - GENERATOR STATOR GROUND ~ BUSHING CURRENT TRANSFORMER

PROTECTIVE RELAY

71 - OIL LEVEL RELAY

79 - RECLOSING RELAY

81 - FREQUENCY RELAY

84 - EXCITER VOLTAGE BUILD-UP
MECHAN ISM

87 - DIFFERENTIAL PROTECTIVE RELAY

[iJ1 ALASKA POWER AUTHORITY

I SUSITNA HYDROELECTRIC PROJECT

ELECTRICAL LEGEND

EXHIBIT F I PLATE F29



SWITCHYARD SWITCHYARO SWITCHYARD
..::.

SWITCHYARO SWITCHYARD 'SWliCHYARD

~t
SPARE

......... ~ STATION SERVICE

TRANSFORMER NO.3
2000KVA,15000/4BOV

6 Y

345 KV
OIL FILLED
CABLE

II

34.5 KV
CABLE

345KV
OIL FILLED
CABLE

II t-----vlA)v

STATION SERVICE
TRANSFORMER NO.2
2000KVA,I5000/480V

t>--__~/_-+-_.............. ~3
Y t 6 63 '--'Y---l 1,

AUXILIARY TRANSFORMER NO.2
(SURFACE FACILITIES)
7.5/10MVA,15/34.5KV

II~-m-o

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

51
N

"BLACK START"
BUS

480 V MAIN AUXILIARY SWITCHGEAR

AT SURFACE

G2
~

STATION SERVICE
TRANSFORMER NO.1
2000 KVA,I5000/480V

B7
C

EXCITATION 3'--.Pf:.'>--a::::D-t+
TRANSFORMER 3r

345KV
OIL FILLED
CABLE'I~-m---o

SURGE
PROTECTION '---.J
~I"II
C P.T. 15KV1120-120V

C-@@@@
t - TO GOVERNOR CONTROL

RT. 15KV/120V

~ --- METERING AND SYNCHRONIZING

GENERATOR: 190/218 MVA.O.9 PF
15KV, 3~, 60HZ.
60/80·C.225RPM

T

II t.----------.=1dI.---:....:"LLl' TRANSFORMER
3 X 145 MVA,15/345 KVC 5%
FOW, 55· C

ISOLATED PHASE BUS

GENERATOR
CIRCUIT BREAKER

,,H-__ AVR

~
--

~£ri.IARYTRANSFoRMER
y [:, NO.1 (SURFACE FACILITIES) I

~ 7. 5/10 MVA,15/34.5KV :

7 -.-J

,,
.. --.J

41

j)

34.5KV
CABLE

EXCITATION ---l
TRANSFORMER l
2500KVA : __~

I--~

j l

fJ7
T

D.C. FIELD
FLASHING

"'--"'---t--.

GROUNDING
TRANSFORMER NOTE:

GENERATORS G2, G3,G4,G5,G6,EQUIPPED
EXACTLY AS GENERATOR 61.

~ ALASKA POWER AUTHORITY
• I---~~=-=-=:=-:-::-:::=---l

SUSITNA HYDROELECTRIC PROJECT

WATANA POWERHOUSE
SINGLE LINE DIAGRAM

EXHIBIT F PLATE F30
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II SWITCHYARD PLAN
SCALE A
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-
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'I I '/
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~ I I
345KV BUS B2 I

~
±
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cl--345 KV CABLE -1--345 KV CABLE
0 100 200 FEET

f-345 KV CABLE SCALE A I ,
(liNCH' 100 FEET)

I I I
I I

!j t .1 ALASKA POWER AUTHORITY
POWERHOUSE POWERHOUSE POWER HOUSE

WATANA UNITS I a 2 WATANA UNITS 3 a 4 WATANA UNITS 5 a 6 I SUSITNA HYDROELECTRIC PROJECT

WATANA SWITCHYARD
SINGLE LINE DIAGRAM AND PLAN

SINGLE LINE DIAGRAM
IEXHIBIT F PLATE F31



ACCESS PLAN
PROPOSED ROUTE

o 2 4 MILES
SCALE ,,,,"~~iiiiiiiiiiiiiiiiiii (~ I INCH = 2 MILES)

PLATE F 32

EXISTING ROAD

PROPOSED

TRANSMISSION LINE

_ PROPOSED ROAD

••••• , PROPOSED RAILROAD

t--+--+ EXISTI NG RAILROAD

LEGEND

EXHIBIT F

[jJ ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT



ENGINE TURNAROUND ""0
Q

14' 14' 3' I H'2V IN ROCK

TYPE

1.5H' I V IN OVERBURDEN

12'
RUNNING SURFAC

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

NFS SUB BASE THICKNESS VARIABLE

17'

TYPICAL 'SIDE BORROW' SECTION
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SUSITNA HYDROELECTRIC PROJECT

PLATE F50
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" \ ; EL. B9B MAX. WATER EL. B95

"~\W
, SLOPE 0.66% , t =, I 111 /'f.-.... ,

EL. B60'9'8'="" 'j"tA,b"
~CONCRETE PLUG

/11"1161 I =lISI!=l',
~., , I I , ,

\ 0.00 5.00 10.00 15.00
STATIONING IN FEET

1400

1300

IZoo

...
w
w
"- liDO
~

z
0
i= 1000ct
>
W
...J
W

900

BOO



CORE

8ERM AS REQUIRED
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PLATE F53

10 20 FEET
(I INCH = 10 FEET )

20 40 FEET,
(liNCH =20 FEET)
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(lINCH = 16 FEET)

EXHIBIT F
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SECTION C-C
SCALE A
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STATIONING IN FEET
PLATE F54

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

DEVIL CANYON
MAIN SPILLWAY

GENERAL ARRANGEMENT
EXHIBIT F

o 100 200 FEET
SCALE ~I~~~;'iiiiiiii;;ii;il (I INCH = 100 FEET)

NOTE: FOR SECTIONS SEE PLATE F56
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SCALE ~I~~~iiiiiiiiiiiiiiii~! ( 1/16 INCH' I FEET)

6EL 14 6
L MAXIMUM
ING LEVEL

5
STORAGE

VAULT

STOP LOG
STORAGE

a DRAINAGE
AND GROUTING
GALLERY

"I11lC/l1lC/l1 j III nlraJll"i'

~
,A11'i=I\\I'<=1i1F11IIE1\~ ;1111"ll1i'q111

80'-0"

SECTION C-C

NORMA
OPERAT
EL 145

~ GALLERY

IROLLWAY.
! 1 I i I

'v I
1 I

i 1 1 i

? I I I I I I·
i~ I 1 1 I I II

1•.....- I
T "'"'0 I -

I-' ~ 1<D

I .'i_ - l-

I T 1
z

"0 1
(5

I 1 i
..,

-0 : I I i'5
ONTROL '" I f= CONTRACTION JOINT

STRUCTURE
"01 I I 1

I
0...:

I I
IX:

~tl
l-

I I /
z
0

~=
0

, )- 1

I? 1 I
1£

""
I

'0
I I II I

-' I I I '
ROLLWAY

!!? I I I I 1
~

I
"0 I

I I I
-' I'" : I

I

~
I ·1 =.0

C I : c
t I

lk-fj 1+1.1'
v 'V I,

\ ---1'1

SECTION A-A



PLATE F56

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN SPILLWAY
CHUTE SECTIONS

EXHIBIT F
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o 8 16 FEET
SCALE BEl~~~__iiiiiil! (1/8INCH= I FEET)
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SCALE A: ! (I INCH = 20 FEFTl
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NOTE· FOR SECTIONS SEE PLATE F58
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PLATE F60EXHIBIT F
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SUSITNA HYDROELECTRIC PROJECT
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PLATE F62
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SECTIONS
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NOTES:

BASED ON PROPOSED STRUCTURES
FOR INTERTIE PROJECT.

2. AVERAGE CONDUCTOR SAG - 37 FEET.

3. AVERAGE TOWER SPACING -1400 FEET.
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NUMBER WIDTH OF DISTANCE BETWEEN DISTANCE FROM UNE
OF LINES RO.W.{FT.l L1NES{FT.J TO EDGE OF RO.W. (FTJ

190 95

300 lOS! 95

400 105 ± 95

510 IOS± 95

EXHIBIT F PLATE F81

NOTE'

L ESTIMATED GROUND RESISTIVITY FOR DESIGN IS 50 OHMS,




