




















































n 
r 1 

u 
u 

n 
l J 

r I 
u 

AUG.I9B5 

NORMAL MAX. 
OPERATING W. L. EL.2000 

HEATED ICE BOOM 

5 '- 0 DIA. HOLE (TYP.) 

TRASHRACK(TYP,) 

FLOW ---
MINIMUM OPERATING 
W. L. EL.I850 

EL.I795 EL.I797 

]! 
0 

0 

!:: 

0 
0 

0 

EL.2057 HIGHEST LIFT 

----r POST- TENSIONED 
ANCHORS(TYP.) 

-
I:: • "' 1 

.. 

I ' ', 

,I>:.·,:-----
'I P• ---....... · 

:· ·:,:: ---- ANCHORS (TYP.l 

.·. 

,,·A • ----

10 __ _ 
: 

:.·:.------------HYDRAULIC HOIST 

I 

_.::-----INTAKE GATE 

'------BULKHEAD GATE 

SECTION THROUGH POWER INTAKE 

POST-TENSIONED 
ANCHOR,TYP.(ABOVE) 

INTAKE GATE ---, 

ACCESS 
EL.IBOO (TYP.) 

INTAKE GATE 

PLAN AT EL. 1812 

EL.I795 EL.I797 

ELEVATION 

PLAN AT EL. 2020 

I 
I 
I 
I 
I 
I 
I 

I 
I 

'l_ INTAKE NO. I 

I 
I. 
I 
I 
I 
I 
I 

INTAKE HOUSE 

EL.2020 

:.--+--!- BULKHEAD 
GUIDE(TYP.) 

SECTION A-A 

5'-0 DIA. HOLE 
(TYP.l 

EL.IBOO 

OUTLET FACILITIES 
INTAKE SRUCTURE 
(SEE PLATE F 17) 

OUTLET FACILITIES 

SCALE 

ALASKA POWER AUTHORITY 
SlJSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

POWER INTAKE 
SECTIONS 

EXHIBIT F PLATE F24 



r ] 

I] 
I ) 

'] 

u 

: 1 

·~ 
r-1 I 
I I L_ 

I i I 
I I I 
I I : 
I I t-
1 I i 
I I I 
I I I 
I I I 

I I L_, I 

I I 

L 
GALLERY 
(ABOVE} 

COUNTERWEIGHT 

0 
-' 0 
Ill 

WATER TREATMENT ROOM 

LEGEND 

60'-o 

CONTROL CABLE AREA 

HVAC ROOM 

60'-0 

E I AUXIUARY SERVICE TRANSFORMER '7.5/IOMVA 
E 2 AUXILIARY SERVICE TRANSFORMER 2 MVA (TYP.) 

25'-0 
(TYP.) 

UNIT I 

60'-o 

35'-0 
(TYP.l 

t UNIT 2 

UNIT 2 

~UNIT 3 t UNIT 4 

CRANE HOOK 

MAIN FLOOR 
PLAN AT EL.I463.0 

125'-0 

SERVICE BAY 

l 
I 

~----------~~~------~---~3~5~·-~o~--~~---------------2'~20~·-~o~----------------------~ 

t ~,.. I 
HATCH ABOVE 

, ELEVATOR 
SHAFT 

HATCH 

GENERATOR FLOOR 
PLAN AT EL.I444.0 

69'-0 

MACHINE 
SHOP AREA 

D 

0 

' i:o 
..... 

0 _, 
l!! 

0~~~~16i.aa~3~2 FEET 
SCALE c 

~..;:~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

POWERHOUSE 
PLANS 

E 3 UNIT CONTROL SWITCH BOARD (TYI!) EXHIBIT F PLATE F 25 
~------------------------~~----------~~~~NGR ELECT CUBIGi~TA~~--------------------------------------------------------------------------------------------------------------------------------------------~======~~==========~====~~~==~====~r---

E 5 EXCITATION TRANSFORMER (TYP.) 
E 6 EXCITATfON CUBICLES (TYP.) 

AUG.I9B5 
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SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 
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TO UNDERGROUND GALLERY AND SWITCHYARD (PLATE F31) 

CONTROL BUILDING 
AT SURFACE 

34.5KV 
CABLE 

345KV G.I.B. 

r · '-'""-''-' TRANSFORMER 
3 X 150 MVA, 15-345/-13 KV:!: 5% 
FOW,55"C 

~t / 
t AUXILIARY TRANSFORMER 

/::; NO.I (SURFACE FACILITIES) 
7. 5/10 MVA,I5-34.5KV 

-::-

ISOLATED PtjASE BUS 

GENERATOR 
CIRCUIT BREAKER 

EXCITATION 
TRANSFORMER 

GROUNDING { n 
TRANSFORMER ~~ 

-::-

SURGE 
PROTECTION 

~o-,.....--tlll 

POTfNTIAL TRANSFORMERS 

GENERATOR: 223 MVA, 0.9 PF 
15 KV, 31jl , 60 HZ. eo•c, 257 RPM 

STATION SERVICE 
TRANSFORMER NO.I 

.......... __ ...;... ____ 2_o_o_:~r:"~'" 

EXCITATION 3 '------a=::D--8 
TRANSFORMER 3 r 

-::-

..::. 

DIESEL GENERATOR 
500 KW, 0,8 PF 
480 V, 3$,6 0 HZ. 

STATION SERVICE 
TRANSFORMER N0.2 
2000KVA, 15000·480V 

345KV G.I.B. 

CONTROL BUILDING 
AT s·uRFACE 

34.5 KV 
CABLE 

"BLACK START" 
BUS 

t~----~~--~--"~------~~ t.6 

-::-

480 V MAIN AUXILIARY SWITCHGEAR 

1[ 
-::-

NOTES 
I. GENERATORS G2,G3,G4, EQUIPPED 

EXACTLY AS GENERATOR Gl, 

2. SYM SOLS SHOWN ON F31 

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

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

POWERHOUSE 
SINGLE LINE DIAGRAM 
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345 KV BUS B2 

UNITS 3 S4 
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LEGEND 

A C GENERATOR, 3 PHASE, 60HZ, 
WYE CONNECTED 

TRANSFORMER 

AUTO TRANSFORMER 

CIRCUIT BREAKER 

DRAWOUT CIRCUIT BREAKER 

LOW VOLTAGE AIR 
CIRCUIT BREAKER 

LINK IN ISOLATED 
PHASE BUS 

DISCONNECT SWITCH 

GROUND CONN,ECTION 

RESISTOR,/ ADJUSTABLE 

RESISTANCE TEMPERATURE 
DETECl OR 

PROTECTIVE RELAY DEVICE 

CURRENT lRANSFORMER 

TRANSFORMER CONNECTION 
3 PHASE,3 WIRE, DELTA 

TRANSFORMER CONNECT ION 
3 PHASE, 3 WIRE, WYE 

REACTOR,/ ADJUSTABLE 

VOLTAGE TRANSFORMER 

CAPAC I TOR 

BUSHING CURRENT TRANSFORMER 

LIGHTNING ARRESTOR 

COUPLING CAPACITOR 
VOLTAGE TRANSFORMER 

RECTIFIER 

G.I.S. GAS-INSULATED SWITCHGEAR 

G.I.B. GAS-INSULATED BUS 

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

345 kV UNDERGROUND SWITCHYARD 
SINGLE LINE DIAGRAM 

EXHIBIT F I PLATE F 31 
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LEGEND 
CD BASEBALL 

® SOFTBALL 

@SECURITY 

0 HOSPITAL 

® FIRE a OIL SPILL 

® CAMP "MANAGER's OFFICE 

{.!) 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(I60SPACES) 

@ FOOTBALL FIELD 

@ FUEL STORAGE TANK 

@ WATER RESERVOIR 

@ UTILIDOR 

@) HELIPAD 

l'!QI.§. 
I. OUTFALL LINE LOCATION ANO ORIENTATION 

WOULD BE SITUATED DOWNSLOPE AND 
DEPEND UPON TOPOGRAPHY 

SCALE 
0~~~2~0ii0iiiiiiiiiiiiiil400 FEET 

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

CONSTRUCTION CAMP 
GENERAL PLAN 
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LEGEND 
l]]ll2] PERMANENT NON- RESIDENTIAL BLDG. 

~ PERMANENT ROAD 

m PERMANENT MULTIFAMILY DWELLINGS 

72 UNITS FURNISHED BY YEAR 1992 
16 UNITS . 2001 

IT] PERMANENT SINGLE FAMILY DWELLINGS 

21 UNITS FURNISHED BY YEAR 1992 

6 UNITS . 2001 

0 PERMANENT HOSPITAL 

EB TEMPORARY HOUSING/UTILITIES 
FURNISHED BY OWNER 

16 EA. -4 BEDROOMS UNITS 28'x 50' 
16 EA.- 2 24' X 50' 
16 EA.- 3 

72EA.- 2 14' X 60' 
200EA.-3 " 14' X 60' 

E:J:::J TEMPORARY LOTS/ UTILITIES FURNISHED 
BY OWNER 

240 EA.- LOT SPACES 

b3 PARKING AREAS 

CD MANAGER'S OFFICES 

® GENERATING STATION 

® FIRE STATION 

@ GAS STATION 

® SCHOOL 

® SWIMMING POOL 

G) GYMNASIUM 

@ STORE 

® RECREATION CENTER 

@ SEWAGE COLLECTION PUMP STATION 

@ WATER PUMP STATION 

@ UTILIDOR 

@ SEWAGE TREATMENT PLANT 

(@) WATER TREATMENT PLANT 

@ FUEL STORAGE TANK (50, 000 g ) 

SCALE O~~~l!OO~iiiiiiiiiiiiii4:/00 FEET 

~~":.;'.~~~~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

VILLAGE AND TOWN 
GENERAL PLAN 

EXHIBIT F 
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FOUR BEDROOM FAMILY UNIT 

STORAGE 

SCALE: C 

80.0' 

SOILS AND CONCRETE 
LABORATORY 

TYPICAL STEEL FRAME BUILDING 
SOILS AND CONCRETE LABORATORY 

SCALE: A 

SECTION A-A 
SCAI F•A 

ROOM 

TYPICAL PERMAWALK 
WITH UTI LID OR (AT DORMS) 

SCALE:D 

2.5 
2.5 

~ lr:::;:: 
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PERMANENT VILLAGE HOUSING 

17.0' 17.0' 

2%SLOPE 2 % SLOPE 
2.5 

~ 
STONE -3!,4 D. I. 4" CRUSHED GRANULAR PAD 

2" INSULATION 

6" MASONRY WALL 

3" SCULPTURED PANELS 

2 

~I 

TYPICAL SECTION - PERMANENT SITE ROAD 
SCALE: C 

15.0' 

12..0' 

2% SLOPE 

9" BASE-2" GRADE A 

4" CRUSHED STONE _3/4 D. I. GRANULAR PAD 

0 2 
SCALE D 

0 5 
SCALE C 

0 20 
SCALE B 

0 10 
SCALE A 

TYPICAL SECTION - SECONDARY SITE ROAD 
SCALE• C 

4 FEET 

10 FEET 

40 FEET 

'<0 FEET 

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

WATANA AND DEVIL CANYON 
CONSTRUCTION CAMP DE TAILS 

EXHIBIT F 38 
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r----Hr--205 TON 
POWERHOUSE 
CRANE (2) 

PIPING AND 
VENTILATION 
GALLERY 

DISTRIBUTOR 

SECTION A-A (SECTION THRU CENTERLINE OF UNIT) 

5'-0 

UNIT 4 UNIT 5 

~ 
I 

ELEVATOR SHAFT 

! 

DRAINAGE SUMP 

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

EL 1444 

2 MVA. AUX. SERVICE 
TRANSFORMER 

GENERATOR FLOOR 

EL 1433 TURBINE FLOOR 

EL. 1422 

EL. 1411 VALVE 

EL.I397 DRAINAGE GALLERY 

DRAIN 

32'-6 

DRAINAGE TUNNEL 
UNDER SERVICE BAY 

E 

SECTION B-B (SECTION THRU BUS TUNNEL) 

UNIT 6 

EL.I515 

ELI497 

EL.I463 

.... c 

LAY DOWN BAY 

EL.I433 

EL.I411 

c 

NOTE 
STAGE :m: CONSTRUCTION SHOWN 
WITH BOLT LINES 

POWERHOUSE 

TB' O fl UNITS 

SECTION C-C 
SECTION THRU LAY DOWN AREA 

O~~~SI6iiii&i32FEET SCALE c 

EL.I497 

EL.I463 

~;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT~STAGEJD:(WATANA) 

POWERHOUSE 
SECTIONS 

EXHIBIT F PLATE F89 
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I 

I 
i 
t J 

·VENTILATION GALLERY 
, (TO MAIN ACCESS SHAFT) SPARE TRANSFORMER 

0 

It) .. 

I 

DRAINAGE PUMPS · 

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

0 -· 0 .. 

26 ·~o.. 4. 

I 

I 

l ... 

15/34!5KV It! : ~ 
TRANSFORMER----+-4-~1L----+1-+---4~ 

I I I I I 

EL,I50.7 .. _ t=--.--.::J 

AUG.I985 

. B~'-0 

OIL SUMP 
COLLECTOR 
PIPE 

SECTION A-A 
SCALE B 

I f: 

[-=_-] 

MONORAIL BEAM 

SF6 BUS 
(TYP) 

40'-o 

"~'· 

rJ 
SF6 

· GIS 

120'- 0 

ISOLATED PHASE 
BUS 

' DELUGE VALVE 

EL. 1507 

~ : .· 

BUS 
GALLERY 

a2'-o 

r· lr 

L_ JL 

PLAN 
'ScA'i:E'A 

L 

AIR DUCT 

• SF6 BUS 
\~.~AFT ABOVE 

__ :._\__,.,.L,., .·40'-0 
5'-0 

~ ... 
t -

10~0 /{RAIL~_A_cl0"'6,_'.::.·0~-----
.·- ··· • GROUTING a DRAINAGE 

GALLERY 

.f ACCESS TUNNEL 

END OF EXCAVATION 
STAGE I------' 

114'-0 

I 

{ 

16'-o 

SECTION B-B 
THROUGH BUS GALLERY 

SCALE B 

ISOLATED PHASE 
BUS 

STAIRS 

CABLE 
TRAY 

- SPARE TRANSFORMER 

.. r DRAINAGE PUMPS 

0 

-:! 

ol 
-'I 

I 
0 _, 
Ol 

41'-0 

SECTION C-C 
THROUGH BUS SHAFT 

SCALE C 

TO MAIN ACCESS SHAFT 

SECTION D·D 
THROUGH SUMP 

SCALE A 

36'-0 

- INSPECTION 
HOIST 

SF6 BUS 

EL. 1507 .. -

DIJCCCC 
SF6 
GIS 

29'-0 

.NQli 
STAGE :nr CONSTRUCTION SHOWN 
WITH BOLD LINES 

0 4 8 FEET 
SCALE C 

0 8 16 FEET 
SCALE 8 

0 16 32 FEET 
SCALE A 

X i I 
I 

o' 

~;.,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-!JTAGElii(WATANA) 

TRANSFORMER GALLERY 
PLAN a SECTIONS 

EXHIBIT F F90 
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2300r -------------------------------------------------------------------------------~2300 

2200 l-----------------------------------------------------------------------------------~2200 
GROUND SURFACE 
!TAILRACE TUNNEL NO. ll 

2~~----------------------------------~------------~'=-------------------------------------------42000 ~ 

~ 
'-------------------------------------------------------------~~------------------------------------~1900 ~ 

ROCKBOLTS AS 
REQUIRED (TYP.) 

DRAFT TUBE 
GATE GUIDE 

DRAFT TUBE 
GATE GALLERY 

~~ ~ 

m ~ 
~ '----------------------------------------------------------------------~~-----------------------------,1800 ~ 

SURGE CHAMBER ---1++-t--- NORMAL 

! 18001-
~ 

~ ~ ~ 1700~--------------------------------------------------------~----------------~~=:::-------------------- SECTION B-B 

w 
> 
0 

"' "' 

~~~NNtf~~i~ CONCRETE LINED TAILRACE TUNNEL NO.2 
TAILRACE TUNNEL SCALE C 

~-------------------~=~S~U~R~G~E~~CH~A~M~B~E~R:_ ______________________ +-~------------------------------~~--------------------------------------------------,1600 16001-
_______--ACCESS TUNNEL 

:-------==----------------------------------_j~L_ __________ ~T~A~IL~R~AC~E~T~UN~N~E~L~~------------------~lli:=-~----------------------------~1500 1!5001-----j'" L_, .... 
EL. 1415 

. f, 

a41 
1400·t------::.:L---:==---'-'::..;..;.;·:.:·::..Lr--TAILR:~ . 

I ______________________ T~U~N~N~E=L~----------------------------------------------------------------~--------------------------------------------------~1300 1300L 

%7.' 

"' 0 0 
"' >(>"' 

:-?\ 

\~, 

\' ''\ I;, 
=t.'·' 

PROFILE 
SCALE A 

l--

1!5!!'·0 

i20'Hx215'W 
DRAFT TUBE 
GATE 

f---EL. 1391 

I 
• I 

"'' 
J .. J. 

AUG.I985 

-- EL 1391 
I'(TYP) 

;... · EL 1405 

1- ·EL I495(FLOORABOVEI 

OUTLINE OF GALLERY 
(ABOVE) 

230' 
SURGE CHAMBER 

E-C-T-10-NAL-PL-A 
SCALE B 

215'-o 

NOTE 
STAGE :ar CONSTRUCTION SHOWN 
WITH BOLD LINES 

ScALEC 
0 B 16 FEET 

.. 

0 16 32 FEET 
SCALE B 

0 
SCALE A 

100 200FEET 

T.W. 'EL.I4!5!5 ....--

SECTION A-A 
SCALE B 

TAILRACE 
TUNNEL NO.2 

~..:..,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT·STAGEm(WATANA) 

SURGE CHAMBER AND TAILRACE 
SECTIONS 

E.XHIBJ:r-F----I----PI=A-l'E-P9t----,t-----
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I 
l_J 

I 

i 
I .J 

AUG.I985 

CONI ROL BU!LD!Ntl 
~: SURF.">.CE 

34.5 KV 
C4BLE 

EXCITATION 
TRANSFORMER 

Gr~OUNDING 

TRAt~SFOfH,1F. f1 

:'\45KIJ G.IJ1 

.: ).J 
:q- J_; TRANSFORMER 

·""'1 -1" 3 XJ50 MVA,!5 345/ .. ..f3!<Vi5'% 
D FO'h.55.,C 

AUXILIARY TRANSFORMER 
NO.I (SURFACE FACILITIES I 
7, 5/10 MVA, 15-34.5KV 

ISOLATED PHASE BUS 

GENERATOR 
CIRCUIT BREAKER 

SURGE 
PROTECTION 

';::r--111 

POTFNTIAL TRANSFORMERS 

GENERATOil: ~2.·J MVA, 0.9 PF 
15 KV, 3$,60 HZ. 
so• C, 2 57 RPM 

EXCITATION 
TRANSFORMER 

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

"BLACK START" 
BUS 

DIESEL c;ENERATOR 
500 I<W. 0,8 PF 
480 .,, 3;r,so HZ. 

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

' 345 :w G. Ill 

CONTFI•J:... BUILD!Nb 
AT ::uHFACE 

34.5 KV M 
CABLE 

")(" ~( 

'---~/-~-- "-------:"i ~ 

f 
\ 

-~! 

r _r t L 6 ~~ C~~-~ 
AUXILIARY TRANSFORMER NO.2 
I SURFACE FACILITIES) 
7,5/IOMVA, 15-34.51(V 

480 V MAIN AUXILIARY SWITCHGEAR 

(~~) 
....... __./ 

'j ( --- 1[ l_ 
~~ ::H: _IL '. 

]_i:_ 
-::c -=- -::-

NOTES 

I. ~~~~~0~ Jl~~~'fo~~~r.ED 
2. SYMBOLS SHOWN ON F93. 

-·" 

345 KV G.IB. 

"--~------< STATION SERVICE 
TRANSFORMER NO.3 
2000 KVA, 15000-480 V ~l
SPARE 

1:::. y 

-::-

~;~~~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE III (WATANA) 

POWERHOUSE 
SINGLE LINE DIAGRAM 

EXHIBIT F PLATE F92 
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' 

AUG.I985 

/ 

I' 
11Hlf-o o-

UNITS I 6 2 

TO GOLD CREEK 

.6. 

t.r SF6 TO 

II~-<\ 

If~-

L- 345 KV BUS 81 
II'~T 

··~~ 

AIR ENTRANCE BUSHING 

·J~-<! .__ _____ .. ,, 
'! 

If~-< 

1)~-

..---------t'\ 
I 

-~~ 

··.-.. 

UNITS364 

] 

UNITS 5 6 6 

(PLATE F92 l 

-D-

-o­
$ 

y 

nm 

-3E-

-H-

--<) <>-!If-

G.I.S. 

G.I.B. 

LEGEND 

A C GENERATlm, 3 PHASE, 60HZ, 
WY.E CONNECTED 

TRANSFORMER 

AUTO TRANSFORMER 

I 
CIRCUIT BREAKER 

DRAWDUT CIRCUIT BREAKER 

LOW VD L TAG E A I R 
CIRCUIT BREAKER 

LINK IN ISOLATED 
PHASE BUS 

DISCONNECT SWITCH 

GROUND ~.ONNECTION 

RES IS' 1,/ ADJUSTABLE 

RESISTANCE' TEMPERATURE 
DETECTOR 

STANDARD DEVICE 

CURRENT TRANSFORMER 

TRANSFORMER CONNECTION 
3 PHASE, 3 WIRE, DELTA 

TRANSFORMER CONNECTION 
3 PHASE, 3 WIRE, WYE 

REACTOR,/ ADJUSTABLE 

VOLTAGE TRANSFORMER 

CAPAC I TOR 

BUSHING CURRENT TRANSFORMER 

LIGHTNING ARRESTOR 

t;OUPLING CAPACITOR 
VOLTAGE TRANSFORMER 

RECTIFIER 

GAS -INSULATED SWITCHGEAR 

GAS-INSULATED BUS 

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

345 kV UNDERGRO~D SWITCHYARD 
SINGLE LINE DIAGRAM 

EXHIBIT F J PLATE F93 
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Scale 1 . 

AUG. 1985 
• 

Mile 

fV71!!1/J .·. 

.CAMP/VILLAGE 

AIRFIELD 

~CCESS ROASD 

BORROW A.REAS 

AlASKA PO'!iER AUTHORITY 



I : 
I I 
I 

i i 
I l 

i 

~ 

I I 
I 

i 

I 

I 
I I 

I i 

I 
I 
I 

I 

I I 

I 
I 
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! 
I 

I 

I I 
tJ 

I I ! 

-

~ 

TO MAIN 
ACCESS 
ROAD 

AUG 1985 

;-FENCE 

= 

SEWAGE 
TREATMENT 
PLANT 

t 
t 
t 
t 
t 

LEGEND 
(i) BASEBALL 

® SOFTBALL 

® SECURITY 

G) HOSPITAL 

0 FIRE a OIL SPILL 

® CAMP MANAGER'S OFfiCE 

0 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(IGOSPACES) 

@ FOOTBALL FIELD 

@ FUEL STORAGE TANK 

@ WATER RESERVOIR 

@ UTILIDOR 

@ HELIPAD 

NOTE 

1. OUTFALL LINE. LOCATION AND ORIENTATION 
WOULD BE SITUATED DOWNSLOPE AND 
DEPEND UPO,N TOPOGRAPHY 

2. FACILITY CONSTRUCTED DURING STAGE I 

SCALE 
0~~~20~0~-4~00 FEET 

SUSITNA HYDROELECTRIC PROJECT-STAGE Jli (WATANA) 

CONSTRUCTION CAMP 
GENERAL PLAN 

EXHIBIT F I PLATE F95 
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: I 

43 MILES 

· AUG.I985 

75 MVA 

¢ 
345-115 KV 

LUI 

250 MVA 
345/230-13.8 KV 

KNIK ARM 

CHUGACH ELECTRIC ASSOCIATION 

WILLOW 

19 MILES 

LU2 

UNIVERSITY 
(ANCHORAGE) 

79 'MILES 

250 MVA 
345/115-13.8 KV 

ANCHORAGE MUNICIPAL 
LIGHT 8 POWER 

Ll 

en 
w 
..J 

Si 
<0 

"' 

* HEALY-

en 
w 
..J 
:§ 

a; 

94 MILES 

* 
SHUNT 
REAC'TOR 

ESTER 
(FAIRBANKS) 

GOLDEN 
VALLEY 
ELECTRIC 
ASSOC. 

GOLD CREEK 

L2 

4 X223 MVA UNITS 

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

STAGE 1 ( 1996) 

~;~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE I - RAILBELT 345 KV 
SINGLE LINE DIAGRAM 

HIB~T F' P~Ts-FB&----4~------
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AUG.I985 

250 MVA 
345/230-13.8 KV 

43 MILES 

I 
·~-{ 

I 
I 

1r--------J-------------SUBMARINE CABLE ' l__.\ UNDER KNIK ARM 

u 

¢ 
75 MVA 
345-115 KV 

LKI 

KNIK ARM 

CHUGACH ELECTRIC ASSOCIATION 

19 MILES 

79 MILES 

'------+-~HJ-

WILLOW 

75 MVA 
345-138 KV 

UNIVERSITY 
(ANCHORAGE) 

ANCHORAGE MUNICIPAL 
LIGHT S POWER 

"' w 
-' 
i 

"' ~L-------------, 

NOTE: 

185 MILES 

GOLD CREEK 

4 X:?~ M\,\ UNITS 

STAGE 2 WORK IS SHOWN IN DARK SOLID LINES. 

i 

~----r . 
I GOLDEN 
l VALLEY 

f-----.. r·~~~~b~IC 

f----fl __ ~\ .. 

~ ,_ ~c -~-.~! \J (c--

'-----1- ; - -

ESTER 
(FAIRBANKS) 

DEVIL 
CANYoN 

150 MVA . ·' 
345/138- STATIC VAR 
13.8 KV COMPENSATOR 

8 MILES 

4 X 192 MVA UNITS 

~..;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE ][- RAILBELT 345 KV 
SINGLE LINE DIAGRAM 

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

STAGE 2 ( 2002) 
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AUG. 1985 

43 MILES 

·~-( 
I 

.___--( 
I 
I 
I 

._-- _j""SUBMARINE CABLE 
"1 ~ UNDER I<NII< ARM 

SHUNT 

REACTOR~--~~-r--~----~-r--~-------r--~----------

Ll<l 

Ll<3 

KNIK ARM 

250 MVA 
345/230·13.81<V 

75 MVA 
345-1151<V 

LUI 

---r-- STATIC VAR ---r--­
COMPENSATOR 

CHUGACH ELECTRIC ASSOCIATION 

19 MILES 

79 MILES 

'"---+----HJ-
WILLOW 

75 MVA 
345·138 I<V 

UNIVERSITY 
(ANCHORAGE) 

ANCHORAGE MUNICIPAL 
LIGHT a POWER 

"' w 
..J 

i 
<D 

~L-------------, 

250 MVA 
345/115-13.8 KV 

185 MILES 

GOLD CREEK 

6 X 223 MVA UNITS 

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

NOTE; 
STAGE 3 WORK IS SHOWN IN DARK. SOLID LINES, 

ESTER 
(FAIRBANKS) 

DEVIL 
'CANYON 

B MILES 

2002 INSTALLATION 

4 x 192 MVA UNITS 

! GOLDEN 
'.VALLEY 

r 
ELECTRIC 
ASSOC . 

~.;:~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE m- RAILBELT 345 KV 
SINGLE LINE DIAGRAM 

EXHIBIT F 

STAGE 3 ( 2010) 
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AUG, 1985 

GOLD 
CREEK 
LF I 

GOLD 
CREEK 
L F2 

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

-3 ;t 

-3s-1 I 

cL cL 
~---------+:-l~~f--11• 

@ j_J., 

~-----+--++-+-:......;H3L!---l,. 

HtrH• 
T T 

345KV BUS 82 

..L cL 

~l-l-+---4--lH
3
~HI• 

TO [

2 

GOLD 
CREEK I 

..L tL 
•1f---'lillH1-__.---------. 

..L tL 
...------+--lHtLHI• 

345/138-13.8 KV 

I I 

I 
I I 

I I 

345/138-13.8 KV 

I 
I I 

i 
I I 

345 KV 

150 MVA TRANSFORMER 150 MVA TRANSFORMER 

345/ 138-13.8KV 
150 MVA TRANSFORMER 

GOLDEN VALLEY 
ELECTRIC ASSOCIATION 

GOLDEN VALLEY 
ELECTRIC ASSOCIATION 

SINGLE LINE DIAGRAM 

GOLDEN VAL LEY 
ELECTRIC ASSOCIATION 

STATIC VAR 
COMPENSATION 

GOLDEN VALLE 
ELECTRIC ASSOCIATION 

I 
.I 

I 

., 
I 
I 
I I 
I I 
I I 

STATIC VAR 
COMPENSATOR 

SERVICE ROAD 

SUBSTATION PLAN 
SCALE A 

MICROWAVE 

NOTE: 

l 

138 KV 

CONT. 
r--r--:o~ROOM 

STOR. 
BLDG. 

b 
I 

b 
10 ,._ 

SHOWN IS THE ULTIMATE DEVELOPMENT OF THE 
SUBSTATION. FOR STAGING DEVELOPMENT, REFER 
TO PLATES F96, F97, AND F98, RAILBELT 345 KV 
SINGLE LINE DIAGRAM. 

D~~~I~0~0-~2~00 FEET 
SCALE A,_ 

~;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

ESTER SUBSTATION 
SINGLE LINE DIAGRAM AND PLAN 
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Ll 
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WILLOW 
LWI 

'- ..1 t1 
r--------t-1'\H~f-jl• 
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I 
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ESTER 
LF2 

L3 
DEVIL 

CANYON 

ESTER 
LFI 

·1~-

T 

l 

•11__/­

•IHII--o o-

L4 
DEVIL 

CANYON 

TO WILLOW 

'b 
I 

~ ~ 345 KV 

L2) I TO WATANA 

Ll 

g 
"' 

I 

I 
I 

L___ - ___ . ~ --- - ------ - ---' --------'-

SWITCHYARD PLAN 
SCALE A 

NOTE: 

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

0~~~10§0~-2~00 FEET SCALE A<:: 

~;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

GOLD CREEK SWITCHYARD 
SINGLE LINE DIAGRAM AND PLAN 

EXI:IIBI-1=--F- ---P-L.A-T-E-F-IG\J----11------
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SUBSTATION PLAN 
SCALE A 
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1
------, 

,-- NOTE: 
SHOWN IS THE ULTIMATE DEVELOPMENT OF THE 
SUBSTATION. FOR STAGING DEVELOPMENT, REFER 
TO PLATES F96, F97, AND F98, RAILBELT 345 KV 
SINGLE LINE DIAGRAM. 
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SHOWN IS THE ULTIMATE DEVELOPMENT Of THE 
SUBSTATION. FOR STAGING DEVELOPMENT, REFER 
TO PLATES f96, AND F98, RAIL BELT 345 KV 
SINGLE LINE DIAGRAM,. 
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NOTE: 
SHOWN IS THE ULTIMATE DEVELOPMENT OF THE 
SUBSTATION. FOR STAGING DEVELOPMENT, REFER 
TO PLATES F96, F97, AND F96, RAIL BELT 345 KV 
SINGLE LINE DIAGRAM. 
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345 kV SINGLE CIRCUIT TANGENT POLE 

SCALE 

NOTES: 

I. BASED ON PROPOSED STRUCTURES 
FOR INTERTIE PROJECt. 

2. AVERAGE CONDUCTOR SAG- 37 FEET. 

3. AVERAGE TOWER SPACING -1400 FEET. 

0~~~2~0 -~4,0 FEET 

~;.~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

TYPICAL TRANSMISSION 
LINE STRUCTURES 
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LEGEND 
- 345 KV TRANSMISSION CORRIDOR 

[] - SUBSTATION SITE 

R.O.W - RIGHT-OF-WAY 

NUMBER WIDTH OF DISTANCE BETWEEN DISTANCE FROM LINE 
OF LINES R.O.W. (FT) LINES (fT) TO EDGE OF R.O.W. (FT) 

190 95 

2 295 105± 95 

3 400 105± 95 

4 505 105± 95 

NOTE: 

ESTIMATED GROUND RESISTIVITY FOR DESIGN IS 50 OHMS. 

345 KV SYSTEM 
TRANSMISSION CORRIDOR 




