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GENERATOR CIRCUIT BREAKERS
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SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHIBIT F

WATANA
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SECTIONS-'A
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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
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PLATE F 32
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PLATE F 37

PERMANENT MULTIFAMILY DWELLINGS

72 UNITS FURNISHED BY YEAR 1992

16 UNITS 2001
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6 UNITS " 2001

PERMANENT HOSPITAL

TEMPORARY HOUSING/UTILITIES
FURNISHED BY OWNER

16 EA. - 4 BEDROOMS UNITS 28' x 50'
16EA.- 2 "24' x 50'

16EA.- 3

72 EA.- 2 14' x 60'
200EA.-3 14'x60'

TEMPORARY LOTS/ UTILITIES FURNISHED
BY OWNER

240 EA. - LOT SPACES

PARKING AREAS

MANAGER'S OFFICES

GENERATING STATION

FIRE STATION

GAS STATION

SCHOOL

SWIMMING POOL

GYMNASIUM

STORE

RECREATION CENTER

SEWAGE COLLECTION PUMP STATION

WATER PUMP STATION

UTILIDOR

SEWAGE TREATMENT PLANT

WATER TREATMENT PLANT

FUEL STORAGE TANK (50,000 g)

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

200

Cd
CD
®
®
@
®
®o
@
®
@
@
@
®
@
@

[]J]J

LEGEND

o PERMANENT NON- RESIDENTIAL BLDG.

~ PERMANENT ROAD

WATANA
VILLAGE AND TOWN SITE

EXHIBIT F

o 400 FEET
SCALE ~I~~oi3i:iiiiii_~! (I INCH = 200 FEET)

/
~o

'Ii

2300

------+N3,232,000--

c

---------------7'<::--.---1----r"?r------tl3,233,ooO

!

J~--""-l'\ /-r-~~

! ~"-) ~-~
.E748,000 E749,ooO

E747,OOO

I

I
E746,OOOE745,OOOE744,OOO



,..'.Di ..,j·,<.

\,.;'-'.

PERMANENT VILLAGE HOUSING

'",'o

GRANULAR PAD
HEATER

1

,-I'---+--I---T-----'<:-'--i.--r:::-,T~REATED WOOD SUPPORTS
AS REOUIRED

~+,."..,..,.---f,-;.....,.,-M------\--~~~

INSULATION

MAINTENANCE ROOM

13.5'

TYPICAL DORM TWO MAN SLEEPING ROOMS (2 STORY, 8 MODULES PER STORY)
SCALE'B

DETAIL I

I'
224.0' "If0

tD MODULE II MODULE
I:

MODULE II MODULE II ~I ~ 0

r
' """ , ~O

~ II ) II II i~ '"MODULE MODULE MODULE WASH ROOM '"
/'

,J

PERMAWALK~
(SEE TYPICAL

SECTION)

DETAIL I
TYPICAL DORMITORY MODULE

SCALE: C
TYPICAL PERMAWALK

WITH UTILIDOR (AT DORMS)

50.0' SCALE: D

2.5

I~

2 % SLOPE

17.0'

""\"''''::'~ 9"BASE-2" GRADE A

B.O' GRANULAR PAD

:
17.0'

2% SLOPE

TYPICAL SECTION - PERMANENT SITE ROAD
SCALE: C

,.0'· "

dl
4" CRUSHED

2.5

~
~

BEDROOMBEDROOM

BATH

KITCHEN

PLATE F 3B

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHIBIT F

WATANA AND DEVIL CANYON
CONSTRUCTION CAMP DETAILS
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PLATE F41
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SUMMARY OF STABILITY ANALYSES FACTORS OF SAFETY
DEVIL CANYON ARCH DAM THRUST BLOCK ABUTMENTS
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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)
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PHYSICAL PARAMETERS

PLATE F46
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DETAIL I
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D.S. PSI

FRICTION
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UNUSUAL
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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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345 KV TRANSMISSION SYSTEM SINGLE LINE DIAGRAM
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NOTE'

I. ESTIMATEO GROUND RESISTIVITY FOR DESIGN IS 50 OHMS.




