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PLATE F 22

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHiBiT F

,AIR DUCT

20'DIA.

WATANA
POWER FACILITIES

ACCESS

~ COUNTERWEIGHT

ELEVATOR

o 8 16 FEET
SCALE B ~i~~~iiiiiiiiiiiiiiii~! (1/8 INCH' I FEET)

o 100 200 FEET
SCALE A i ! ( I INCH' 100 FEET)

CONTROL CABLE AREA

DETAIL
SCALE B

~ SURGE CHAMBER
ACCESS TUNNEL

SURGE SHAFT
VENT

PENSTOCK
CONSTRUCTION
ADIT

SURGE CHAMBER -

- ACCESS PORTAL

ISOMETR!C
SCALE A

POWERHOUSE .../

DRAINAGE
CHANNEL

TRANSFORMER.../'
GALLERY

\ ~O POWER
'(TAKE

EL 1560.0 -. 1

I 25'-0" I
I-----'~~- ---~-_.~-----.1

SECTION D-D
SCALE B

/
I

0,

I

SURGE CHAMBER
ACCESS TUNNEL
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CHAMBER

. EL.1500.0

I
•!

- ACCESS

\

tv3 SHAFT
';:;:9

,000

- DETAIL I

SECTION B-B
SCALE B

I
I
~---------!

PLAN
SCii:I'EA

TRANSFORMER POWERHOUSE
GALLERY

o-r k (NOT IN PENSTOCK " 0:.
~'? I, ~g~NRUCTION DRAINAGE N

(X) r- CHANNEL

SECTION A-A
SCALE B

o,
(X)
N
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I \
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I------------~---------.-----------f__---.~-~---~ --~------------------ ------~ -----------------------~~ ~-.~---------------------------------__j
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REQUIRED ~f__:"~----~-

TRANSFORMER" \ I ~
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--- -....

I-------------~------~-----------~-~ I~ -~~---~-~~~~- ~- ------~~~
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~-~-~~-~~~----~- ----1608
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1480u,

~

z
0 1464f=
'§!
W
...J
w
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1416

1400

1384

1368

SECTION A-A
SCALE B

ACCESS TUNNELS

PLATE F 23

16

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA
POWER FACILITIES
PLAN a SECTIONS

100

EXHIBIT F

o 32 FEET
SCALE B ~i~~~iiiiiiiiiiiiiii~! (1;16 INCH' I FEET)

o 200 FEET
SCALE A i ! (liNCH ' 100 FEET!

CONCRETE LINED
PENSTOCK

-: CONSTRUCTION ADIT

- CONCRETE PLUG

1400

1416 I----/--/-.--=------------'r--------------------==~+____i

1432 1-l-------1--/--/--/-.L-.L------"-7~_7~---""~----------+____i

14641---------- ------
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I
W

l:' 14481-----~.L-----------__c~-__"<----*-----------____i
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TUNNEL

-c.. SURGE CHAMBER

'"" POWERHOUSEL TRANSFORMER
GALLERY

~ PENSTOCK

GROUT~
GALLERY

PLAN
SC'A"C"E"A

SECTION B-B
SCALE B
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SUSITNA HYDROELECTRIC PROJECT
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(SHUTTERS OMITTED

FOR CL ARITY )

SECTION B-B UPSTREAM ELEVATION
EXHIBIT F PLATE F 24
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DDDoOD

ELEVATOR~
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UNIT 6

PLAN AT EL. 1444.0
(GENERATOR FLOOR)

EQUIPMENT
HATCH

151_6 11

fUNIT4

240' - 0"

PLAN AT EL. 142~2=.~0 +~ ~;:;;;~~;~~~~ _
(DISTRIBUTOR LE-VEL)
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°f'UNIT 2

DRAFT TUBE
ACCESS

( TYP)
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I.

45'_ a"
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( 1/16 INCH = I FEET)
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50 1
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ACCESS SHAFT

LEGEND

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

WATANA
POWERHOUSE

PLANS
PLATE F 25EXHIBIT F

POWERHOUSE PLANS

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

EI
E2
E3
E4
E5
E6
E7
E8
E9
'EIO
Ell
EI2
EI3
EI4
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PLATE F 26

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

16

WATANA
POWERHOUSE

SECTIONS

ACCESS
TUNNEL

EXHIBIT F

SECTION C-C
SECTION THRU SERVICE BAY

o 32 FEET
SCALE "'I~~~__ilii' (1/16 INCH' 1 FEET)

EL.1514

El.1463

El.1444

EL 1476

EL. 1399

EL 1444

~ POWERHOUSE
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SECTION A-A (SECTION THRU CENTERLINE OF UNIT) SECTION S-S (SECTION THRU BUS TUNNEll



TO MAIN
ACCESS SHAFT - DELUGE VALVE

~OILROOM

B6 ·0

~ FIREWALL IJI ~--'r~~ ;V
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SCALE A
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l
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PLATE F27

ALASKA POWER AUTHORITY

8

4

16

WATANA
TRANSFORMER GALLERY

PLAN 8 SECTIONS

SUSITNA HYDROELECTRIC PROJECT

EXHIBIT F

o 8 FEET
SCALE C ~I~~~iiiiiiiiiiiiiiiiiiiiii' (114 INCH = I FEET)

SCALE B ? 11FEET u/s INCH = I FEET)

SCALE A ? 31FEET (1116 INCH = I FEET)

345 KV
CABLES

INSPECTION
HOIST

SECTION C-C
THROUGH CABLE SHAFT

SCALE C

ci

'",.,
r--

DRAINAGE PUMPS

STAIRS

- CABLE
TRAY

SECTION B-B
THROUGH BUS GALLERY

SCALE B

~_'.0_"_1
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-,----.J"""''--Jli(§y," / BUS

o,
~

AIR DUCT

flUS
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/: ISOLATED PHASE
/ BUS
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PIPE

SECTION A-A
SCALE B

/---.....: ')

I I
I

I I
I I
I I

345 KV
OIL FILLED
CABLE

o,
o
v

15/345KV I¢
TRANSFORMER ----+-+---J-----r----r---tjH--

SECTION D-D
THROUGH SUMP

SCALE A



l
C

EL.1425

TAILRACE
TUNNEL

DRAFT TUBE
GATE GALLERY

SECTION A-A
SCALE B

- -~- - ---~- - ~.,.;q.-H-rl

SURGE _--'71
CHAMBER
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............ ,
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t UNIT 6
"At UNIT 5t UNIT 4~ UNIT 3tUNIT 2

DRAFT TU8E
(TYP)

PROFILE
SCALE A

~ UNIT I

Iw 60'-0"
2 ~611_1 19 _all 2 1-611

(T~

ROCKBOLTS
AS REQUIRED

PLATE F 28

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHIBIT F

WATANA
SURGE CHAMBER AND TAILRACE

SECTIONS-'A
0 8 16 FEET

SCALE C I ! (118 INCH· I FEET

0 16 32 FEET
SCALE B I I (1/16 INCH· I FEET

0 100 200 FEET
SCALEA i ,

(I INCH· 100 FEET

SECTION C-C
SCALE B

TAILRACE
--f-t--P-~ TUNNEL (TYP.)

34'~l2'-0"
(TyP) (TYP)

i TUNNEL I

,-.1-

CONCRETE LINED TAILRACE TUNNEL

SCALE C

SECTION a-a



LEGEND NOTES

SYMBOLS: I. SUBSCRIPTS

21 - DISTANCE RELAY 0
T -- TRANSFORMER

A C GENERATOR. 3 PHASE. 60 HZ. -c-o 0-111-- LIGHTNING ARRESTOR

WYE CONNECTED
TN -- TRANSFORMER NEUTRAL

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

26 - TRANSFORMER THERMAL DEVI CE ~g- TRANSFORMER -1H~H' CAPACITOR COUPLING ET - EXCITATION TRANSFORMER
VOLTAGE TRANSFORMER

DG -- DIESEL GENERATOR

nTh AUTO TRANSFORMER G RECTIFIER
R -- REACTOR

GT - GENERATOR TRANSFORMER

-0- CIRCUIT BREAKER
F -- FIELD

27 UNDERVOLTAGE RELAY
P - PRIMARY

-
-<(;-~4>- ORAWOUT CIRCUIT BREAKER

B - BACK UP

40 - FIELD FAILURE RELAY
BF -- BREAKER FAILURE

-----.. LOW VOLTAGE AIR BI -- BUS NO. I
41 - FIELD CIRCUIT BREAKER - -- CIRCUIT BREAKER

B2 - BUS NO. 2

46 - NEGATIVE PHASE SEQUENCE RELAY LINK IN ISOLATED G - GENERATOR
~ PHASE BUS

49 - THERMAL RELAY
GI -- GENERATOR NO. I

~- DISCONNECT SWITCH
G2 -- GENERATOR NO.2

50 - INSTANTANEOUS OVERCURRENT AT -- AUTO TRANSFORMER
RELAY

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

51 - TIME OVERCURRENT RELAY
OVERHEAD CONDUCTOR

TC -- TRANSFORMER AND CABLE OR

--00- RES I STOR OVERHEAD CONDUCTOR
51N - TIME OVERCURRENT NEUTRAL

RELAY
---<BJ::Q)--- RESISTANCE TEMPERATURE

DETECTOR

-0- STANDARD DEVICE

$ CURRENT TRANSFORMER

6 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 m1l REACTOR

-3E-- VOLTAGE TRANSFORMER

63 - GAS PRESSURE RELAY

64F - GENERATOR FIELD GROUND --lE- CAPACITOR BANK

PROTECTIVE RELAY

64 G - GENERATOR STATOR GROUND ~ BUSHING CURRENT TRANSFORMER

PROTECTIVE RELAY

71 - OIL LEVEL RELAY

79 - RECLOSING RELAY

81 - FREQUENCY RELAY

84 - EXCITER VOLTAGE BUI LD-UP
MECHANISM

87 - DIFFERENTIAL PROTECTIVE RELAY

.1 ALASKA POWER AUTHORITY

I SUSITNA HYDROELECTRIC PROJECT

ELECTRICAL LEGEND

EXHIBIT F I PLATE F29



SWITCHYARD SWITCHYARD SWITCHYARD
..=.

SWITCHYARD SWITCHYARD SWITCHYARD

~lSPARESTATION SERVICE
TRANSFORMER NO.3
2000 KVA,15000/4BOV

6 Y

345 KV
OIL FILLED
CABLE

11r---"l...A...JJv

y

34.5 KV
CABLE

G4

345KV
OIL FILLED
CABLE

STATION SERVICE
TRANSFORMER NO.2
2000KVA,I5000/4BOV

Y ~~-6--~/--+--''-----:---< '-------III

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

DIESEL GENERATOR
500 KW, 0.8 PF
480 V, 311l,60 HZ.

51
N

"BLACK START"
BUS

480 V MAIN AUXILIARY SWITCHGEAR

AT SURFACE

G2
r<;»

87
C

EXCITATION 3
TRANSFORMER 3>--PI'''--<I:::D--+-.

TRANSFORMER
3 X 145 MVA, 15/345 KV: 5%
FOW, 55° C

345KV
OIL FILLED
CABLE

SURGE
PROTECTION L...J;::r1,,11

c P.T. 15KV 1120-120V

C--@@@@
t -- TO GOVERNOR CONTROL

P.T. 15KV/120V

~ -- METERING .AND SYNCHRONIZING

GENERATOR: 1901218 MVA,0.9PF
15KV,311l, 60HZ.
6O/BO°C.225RPM

IA-t---... A V R

T

IIt-----t::k::f------,

GENERATORr CIRCUIT BREAKER

ISOLATED PHASE BUS

~
_..-

~£ILIARY TRANSFoRMER
Y 6 NO.1(SURFACE FACILITIES) I

~ 7.5/10 MVA, 15/34.5KV :

7.. ..~

41

34.5KV
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PLATE F 37
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PLATE F41
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20' ACCESS SHAFT
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~L. 1410
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SADDLE DAM

SUMMARY OF STABILITY ANALYSES FACTORS OF SAFETY
DEVIL CANYON ARCH DAM THRUST BLOCK ABUTMENTS

a+E

ROADWAY

20' DAM
~ST--

~
LEFT RIGHT -,E

-,B LOAD CONOlTION SLIDING SHEAR
FLOATATION SLIDING SHEAR

FRICTrON FLOATATION
" I+c FRICTION PLAN AT EL. 1466<,

, NORMAL
'~TOE OF SADDLE DAM NO ICE 14.11. 4.64 6.37 N.A. 6.87 6.16

P LAN AT EL. 1472
EXTREME

EARTHQUAKE N.A. 1.04 6.-US N.A. 1.96 6.31

(0,8 SEE)

PARAPET
PHYSICAL PARAMETERS

PLATE F46

(I INCH' 30 FEET)
30 60 FEET

EXHIBIT F
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ALASKA POWER AUTHORITY
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DEVI L CANYON
MAIN DAM

GROUTING AND DRAINAGE
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l
B

TROllEY RAil

DETAIL I
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DETAIL I
PLATE F 50
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EXHIBIT F

o 40 FEET
SCALE B ~i1IIIIII1IIIIII!5;'_~! (I INCH = 20 FEET)

o 200 FEET
SCALE A i i (liNCH = 100 FEET)

EL.1400

3' OVERBUILD FOR SEISMIC
SETTLEMENT- SEE PROFILE DETAIL

,ROCKFILL-.!

3' ROAD BASE

SLOPE VARIES

NOMINAL PROFILE
OF DAM

'- PROCESSED
ROCKFILL \

10.0'

EL.1434

NORMAL MAXIMUM OPERATING
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PLATE F53
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HOIST FACTORS OF SAFETY

LOAD CONDITION FOUNDATION Xcg
SLIDING SHEAR

FLO'ATATION OVERTURNlNG
STRE,S Uf' (FT)
D.S. PSI

FRICTION

NORMAL
INCLUDES ICE 32/56 5.1 N.A. 7.4 5.0 2.5
lOADS

UNUSUAL
DRAl" PlUeeE 16/47 9.3 N.A. 6.7 2.4 1.1

__SEALING EXTREME
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(0.8 SEE)
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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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NOTE'

I. ESTIMATEO GROUND RESISTIVITY FOR DESIGN IS 50 OHMS.




