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Introduetion,

|
During the last five years the demand for electiical
energy in the state of Oregon,end throughout the entire
country,has increased to such an extent that electricel
generating stations have become an important factor in the
econonic development of the common wealth,

Considering the great need for chesap power ,which
ie mostly in the form of electrical energy, and that thie
state hee sbundant water power,the design of & hydro-
electric generating stetion with transmlesion an distribut-

ing system seems to the writere of this theeis to be

quite timely. 5

June 14,
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Site.

The site of the proposed power plant is at Waterleo
on the falls of the aouth fork of the Santiam River,
twenty two miles south of Aldbany, Linn County Oregon,

Electricity ies to be generated to supply the city
of Albany and the smaller surrounding towns,

The present flow of water in the ditch at Albany
is not sufficient to meet the increasing demand for power,
hence an auxiliary steam plant ie required, whiich makes

the operatiem and maintanence costly, By constructing the

generating station Qt the Waterloo Falls the use of steam
will be unnessary,

The proposed plant will be so situated that energy
can be supplied to Albany and transmiseion lines can be
erected to Lebanon and the other small towns, The capacity
of the generating machines will be sufficient te operate
cers and trains on all of the proposed electric railroads
in the viecinity,

The faells are in the bend of the river and have a
width of approximately one hundred and fifty feet at the
crest,

The banks at the falls are thirty five or forty

feet high and are formed of igneous rock, The bed of the



11T,
atream is very rough and is alse formed of igneous rock

making a solid foundation for the buillding and dam,

Back of the falls is & large area which could be
very easily utilized for pondage and would be sufficient
if the plant were enlarged to maintain the supply of
water throughout the summer months.It is so located that
no damage could be dene by flooding as no homes or farms

exist in this area,

Flow ani,Conditions of Stream,

The river heads seventy five miles south-east of
Sweethome,in the Cascade Range, It is a mountainous
stream having a broed water shed,and on account of its
many small tridutaries the heavy rain fall during the
winter monthas cause oftimes severe floods, conaoquonﬁly
congtruction is attended with considerable risk,

The stream is free from ice throughout the year
but some reliedble means will have to be made in the
construction to protect the station from the floating

drift wood gathered by the floods.

Power Capecity eof the Stream,
The atream hes six hundred and forty square miles

of drainage area and the coefficient of discharge at low
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flew forty-seven hundred, Thus with the thirty foot head

the minimun rate of discharpge will be’ three hundred cublc
fedt pe: Qs

The horse power of thls stresm is equal o rate of
81w i sulic ”a tper second multiplied by the weight of

ores cubic foot of water multiplied by the head in feet and
d47ided by five hundred and fifty; and has a value of ene
thousand one hundred and ninety,

The electric power realized is seventy-two per cent
of +he hydrauvlic energy, 8o that twelve and one half sec-
ond feet with one foot fall, represents ene electric horee
power, Six hundred kiilewatts of generated electricity is
required, which corresponds to eigzht hundred horse power,
Therefore with the seventy-two per cent effiociency one
thousand one hundred and ten horse power of hydrailio
energy must be utilized, Thus with the usual,amount, of
overload of twenty-five per cent, the turbine units must
have & total capacity of one thousand one hundred end fifty
horse power, This also makes an allowance of twenty-five
horse power for exciters,

Considering the capacity of the stream and the
amount of power that must be generated, the best combina-
$ion of unite would be three two hundred and fifty kilowatte
sach having an exciter of eight kilowatts and driven by
three three hunired and eighty-five horse power turbines,

The modren practice is to use twin turbines, which
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combination does away with end thrusts, It is found that

a twin turbine of twenty-two inches in diameter will develop
under these conditione three Rundred and ninety-six horse
power, This is the nearest to the required horse power of
the standard size that can be unsed, And in eaccerdance with

the low head the turbine chosen will de of the drownded

tyre.

The Dam,

The dam will be duilt at rhe edge where the water
breaks over the falls and be of concrete, The best cross-
gsection for this height of dam has a width of five feet
gt the top, giving a cross-section of eighteen cublc yards,
Hence the structure will contain one thousand ene hundred

forty cubic yards,

Headgate,

The headgate that gives the best service for a medium
heads is made of plank three inches thick bolted through &
stem and breces which ars pleced at an angle eof thirty degress
with the stem,

The gete is raised and lowerdd by means of a hand worm

gear,

Fower House,

In the construction of power houses the main ebject




ie to keep the cost of construcion and maintainence a
minimmm, Another important factor isto construct & building
that will be saleabdle,

The power house under consideration will be of conc-
rete foundstion with the floor reinforced with steel I beans,
The walls are to be of solid céncrete and the roof 1s to be
of galvenized iren and supported by stecl strueture, thus

making the building fire proof,

Transmiseion Line

In order to trasnsmit the power from Waterleo to Albany,
theré will be necessary twenty-two miles of pole line,
The route of the transmission line feollows comparatively
level ground, The poles are to be fo fir, thirty-five fect
leng set five feet in the ground)are te nmurber ferty-five
to the mile,

The wire used is rmmber six B, S, gauge end placed
fopty-eight inches apaet,

Substation,

In order to have an economic system the substation
ghould be lecated at or near the center of gravity of the
electrical distridbution, This places the site on the corner
of second and Ferry St. On account of the danger of firs
from the high tension the incoming mains, the building will

be male of non-ecombustible material; having a cencrets

e
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floor reinfeorced by steel I beams; concrete walls, and a
steel roof,

It &8 provided with the follewing equipment; one
fifteen foot switchboard censisting of five three foot
panels; three ctep down transformers of two hundrsd kille
watts capacity, two constant current tranaformers, ef ten
kilowatts output each, and one one hundred kilowatt retery

converter for atreet car service,

Distribution System,

In considering the dietribution system one of the min
objecta is to keep the regnlation as good as peomsidble for
the cost of installation, With this object the layout ef
the circuits and the size of units are determined,

It te found that with the slevn hundred velts Ne, 8
ard No, 6 wire could be used on thefeeders with a three per
cent regulatien,

By running the No, 6 wire for feedera the cest eof
copper ies not materially increased sufficiently te balance
the mechanical increase of strenght, Thies also gives a
regulation slightly better than three per cent,

For the mains the regulation should not exceed eone
and one half per cant., It is found thet Ne, 8 B, 8, wire
is sufficlently large to keep the drop within the desirec

1limit,
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The transformere are to be located se as te balance
up theload as much as possible, 1% is found that one
placed at the center of gravity of a sect’ on of aixteen
blocks of etrictly residence district, is very setisfactery,

In order te keep the regulation of the incandescent
light circuit as high as pessible, the motors are to be
conrected to & separate circuit on sccount of lower power
factor, The voltage on this is to be twe hundred twenty
except to the carriage factory and saw mill at a distance
of about & mile, the pressure to be uaed hers to be
twenty-twe hundred volts,

The series arc lishts are te be also on separate
circnits and will require conetant current. There are to
be of these two cireuits, the transformers being connected
in open delta, with twenty lamps per circuit, The lamps
are to be on the corners of every other block sach way,

except in the business distriet as shwon on dlue phinte.
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Ceats,
71 ;1 P et £2000
Dam Erected--------cmcmmmmemmmn - e-mm—— 6000
Power House
Concrete Toundation-------—c==m=--w-- $2250
Building Cemplete and Erected-------- 10200
(030 20 4 T i 210

Power House Equipment

Three three hundred eighty-five horse

power Turbines and Gevernors------ $5625
Three twe hundred fifty kilewatt
Generators and Exciterg-----====--= 6822
Switchbeard—-—————r-mm—-cm—mm—mm———— 1800
TotAl--=v--=-~ -§14247

Transmiasion Line

Poles Erected---—---—-—==—=w==-= --=== 5695

gtep up and Step devn Transfermera--- 7200

Potal----—-==== 817515




Substation

Building Complete-----------om=~== == $3000

Substation Equivment

Two ten kilowatt Conetaht Current
Prensformerg--—————-=--=-—-m—=————— $ 480

Rotary Converter---------=-c=-=-=--== 2000

Distributing System

Copper for Feederg-----------==-===== § 945

" N UBiNE--mmmmmm—mmmmm——————— 1853

" " Power Circuit---=------e-=- 2154

" for Arc e b 313

Fifteen Pole Transformers------=----= 3787

Street Car Cirouit--=-=--=cc==me=c-== 300
Potal--—m—mm=== 89352

Tetel JO8t------mme==mmm= 867254




Operating Expenses

Superintendent's Salary--------=-—-=== $1800 per year
Three Stati on Operatorg-------==----= 2000
Twe Substation Operators------------- 1800
Pwo Line Men---e-eceememcem e e 1440
Total--=====- --§7040
Depreciation
Buildingg-------—cc-cmmmecmmmcem e mee $ 201
Goneratorg----——=--ccmmmmmmm—————— e ——— 341
Transformerg-—------mmme—mm——— e — e 202
L ——— $744
AYe LAMpE--===rm=me- e me e m s e m e $ 2880
Incandegcent----=-== —=cec-mceccecce——oo= 15000
Power Lotorg-----mm-mmmeecrmmmmm e m mm e 21528
Street CaY----eececrrre cmmec e cecm———— 1000
LT S —— 840408




all,
Summary
Gross Receipts-----cmcmmccec e $40408
Operating Expenses------=v-vmc-—ce-—-- 7040
Depreciation and Maintainence-------- 2314
Interest--——--mmmmme e e 4296
b 1430
Net Profit--cccmer e 25695

Cenclusion,

The writers of this thesis have carefully considered
this subject, ef proposed plant for Albany, have placed all
coats sufficiently high, have placed all receipts nearer
the minimum than the average, and have found that this
new eyetem would be & financial success as well as con-
gistent with good engineering.

Thie new project would cost as siown abeve approxi-
matelyseventy-ive thousand and could be incorporated for

one hundred thousand or ene hundred fifty thousand dellars,




DATA SHEET I,

Discharge Table,

Taken From U,S, Geological Survey

..............................................

Gage Height Dlischarge Gege Height lDiecharge

A R R R R R R N E R N R e o o O o B R B B R B O B R I DR B O B RO A B A O B LN

2,40 1730 4,70 66€0
2,50 1870 4,80 6850
2.60 2020 4,90 7120
2,70 2180 5} 7400
2.80 2340 5,10 7690
2,90 2510 5.20 7980
3. 2680 £.30 CEeo
3,10 2860 5.40 85E0
3,20 3080 5,50 8880
3,30 3240 5,60 9190
3,40 3440 5.70 9500
3.50 3640 5.80 9810
3.60 3850 5.90 101300
4,40 5780 7440 L5020

4,50 6040 7.60 I5680

.'....l.'......Il.llll..l.l'.'.l..ll.'........l.‘...'.l.l




--------------------------------------------------------

..!!lll..l..l.l'.ll..l.....lll.ll.l..llll‘.'.l.'

Month Max, Min, Mean:P Sq. M. DépthIin Total
on dranage acre
area feet

...0..0..'.'.0!!.-.‘l.ll.l.‘.l..llll...l!.l.l.ll.llll'..ll

Jan, 25300 1730 7060  II I268 434000
Feb, 63700 5780 23800  37.2 '334 1320000

March, 5400 2680 4430 6.9 7.98 27200

l....'.‘0...'0.".....‘0'...0....'..O'.'O'....l.llll.l..'




DATA SHEET 2

Load on the Transformers.

---------------------------------------------------------

Sections No, of Elocks No, of Lamps K.W,

Tl R R R T s e e e e R R N RN N NN LR B B A

I 16 418 I3
2 I6 635 23
3 16 380 | I0
4 16 515 17
5 I0 1636 a2
5 17 407 I5
7 12 830 52
g 8 1670 43
9 16 810 I0

10 16 485 16

1T I4 325 6.9

I2 12 86 12

13 12 229 14

I4 8 200 9

15 2 35

-

.......0..".............Ol'.'.l..'.llllll.ll.l"l...ll’!




DATA SHEET 3

Data on the Size of Wires
.lll..oi.'nll'..eumtoIOOUUoo-a-unnon.n..l..loocn LR B

Section Length K.W, Cir, Mills, Size of
wire B&S,

L0 B A B A B O B B N N AN BN LA B O B S OB B N B B B B N BN B BN N O R R AR AT

8 420 43 11620 9
I3 3102 69 19620 7

Average 156620 8

I FE RN RN EEE NN RN I

.........................................................

RN NN I SR A B A S R R A A AT R A I R O B R L L

Section Length K.W, Cir.uills, Size of
wire B&S,

R R R R R R N R R R R R RN R

5 924 42 238000 6
14 420 8 3600 I4

Average 13400 9

L L O S0 0 8 5 ¢ 8 P A0 8 A0 SF B BB FREPAR AR R AR NN LR B B B BN S




---------------------------------------------------------

Cirénit 3

LA R R RN N N N N N N T

Sect ien Length K.V, cir, Mills, Size of
wire 48,

LR N N N e N R N R R R R

2 1518 22 19750 8

4 924 17 9460 II

LA A NN NN N R RN NN RN RN N N N N ]

Average 14605 9

LA R RN RN NN R RN R RN LR O B O B BB O B B B O BB R B BB BB I

Circuit 4,

I RN RN T EE NN NI R A B A I B B A B A O N BN B B BN B AR B RN R BB O BB BN A A

Section Length Ko, Cir, Mills, Size OF
wire B&S

L B I O B I I B N R LB AN B B BB BN B B AN A [ B B B B O B B B BN O B I N BN BN R BN DN BN BT BN BN R AR

7 420 52 13000 9
I0 I9€0 I6 18690 8
12 2970 12 22680 6

Average Ig123 7

(TR RN R R B A O B RO TR EE N EE RN R N I N R B R B R




----------------------------

Circuit

TR NN EE R N RN l..ll.llll'..l.!l'l.l.lll.ll.l.l.l...

Section Length K. W, Cir, Mille, Size of
wire E&S

...I'...‘ll....l.ll.I.‘l..l.l.......l.'l.lI'.'O..lllll'...

6 660 I5 10220 I0
9 1980 10 16400 8
11 3102 6.9 21560 6

...ll...'..i.ll..ll'.....l..OD'...l...ll‘ll..l.....lll.lll

Average 16055 8

&8 e 2N l.l...'ll.'.'.....ll.l...'l. C'..'."....I.'.....ll

ooooooooooooooooooo

T E IR EE TEREERENEEEER D] t.ll..l.l-oll..eonoi..lnnl.lt'

Section Length K.W, Cir. Mills, 8ize ef
wire B&S.

..l.lll!l!.l..l.."ll.l'..0!.............0!.....t.‘l.....

I 2462 2317 10000 10
3 1254 10 7450 I1

......l'. t.l....l...l......llIII..'.I.'.."'....C......-

Average 13935 9

l.....l..l..l.l..'ll....'. lllI.l...‘l.ll.l.ll..l.llllll..
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DATA SHEET 4

Data on the Size of Wire,

---------------------------------------------------------

' Section 1,

LI BL E B B B BRI BB Y B A AR B N O A N A R A I I A A A A A A A A A R ]
-,

Section Length K,W, Cir,l 1lls Size of wire
E &S

L O B B O B D B BN D B O B BN B B B B BN B R RN BN BN B BN I O B DR N D R B R BN B B R B R D R R B I R

I %o A. 462 2,17 L0000 10
I to B, 198 2.76 5465 I2
I $o D, 396 5.47 L9180 7

L O BN B B N I IS B B O B B A B O B RN BN BN BN BN R DN BN R B B B B BN L B D N B B DN N BN B B R
‘ Average 14

L BB LIN B0 B B BN B BN R O R N B BN BN N R BB A O B IN BN I I B B B B BN RN B B N N O BN R R N R N A

‘ [ R B B O I B B B B B B B B B B A BN B B B N BN B BN B B R B R RO B B B B BN B R R B BN DA B L BB B B A

Secotion Length K. %W, Clr, Mille ©Size of wire
B&S

E R RN E RN EEE N R N A AN NN

3 to A, 462 3,51 I6200C 8
3 to B. 198 I.3 2576 16

3 to D 396 5.47 21640 6

TR s s e N N N NN N RN NN N

Average I4

[ B A B O A O B R B I B "FREEEREREREEEEEE NN N AR B A B B




--------------------------------------------------------

Section 4

LR B R N A A AR R R A N R N R R R R R

Section Length K. W, Cir, Mills Size of wire
B&S

..l..‘.l..Olll.llIlll.l..II..IIIOI....l.Cllﬂ.l.l'll.lll..l.

4 to/E, 330 5.38 17750 8
4 to G. 198 4,86 9640 10
4 to H, 462 5,44 25100 £

.ll.l.."."..l'..l.l....'l....l...l..........ll.l.....'.l

Average I2

LA RN RN NN NN N ] LA L L B O B BT BRI DA BN B R AN B B I A R

AR E RN R N N N T R R R N R R N

Section Length KeWe Cir, Mills 8ize of Wire
BE&S

LA A A R RN RN NN NN N N N N TN NN

5 te L. 330 6.3 20800C ?

LR R Rl I N R A R A O R I B A O I N A A O A B A I B R

---------------------------------------------------------
L LI A O D N I B AR R RN R R R R R I R R I

Section 6

LAL A B O B A BN O B B R R B BRI B B RN I B R R I I I R

Section Length K.W, Cir/ Mills Size of Wire
B&S

LI R R O O I e A A I A I I B I B B B R O B A B R B A R R A Ry

6 te Depot 792 1.85 14650 8
6 te D, 396 2 7220 11
6 to E, 132 2.59 3420 I3

6 te F, 198 3.22 6370 II
6 te G, 462 4,32 19900 7

L I B B B B BB DO B B BN B BN B B B B B I A R B DN Y B I A B DN B R BN B IO I B B B B B BN B BN B R BN B B I A A




Section 7,

.......'...l..I....l.llll.l.‘..l'..‘..l..lllt.ll....lll...

Section Length K. W, Cir, Mills, Sime of W,
7 B&8

L N N R R R R R R R

7 to H, 528 5.48 29000 8
7 teo I, 198 5 9900 I0
7 to J, 60 30,99 18975 8

L A N N RN N N N N

Average 12,

B8 B PR R RR R AR RN E R AR AR R AR R AR AR R R RN R

Section 8,

L N I O R I I O I I I AR A I AR I A B I A B R A A R Y

Section Length K. W, Cir, Nille Size of
Wire,
E&S

L B A B B B O B O BN BN O DA B B B BB O RN B R B RN B R R B R BN N BT B O

8 to K. I98 30,99 61300 3
8 te L, 29 37.59 37200 e

 FEE NN NN RN RN RN NN RN NN RN NN NN R L

<é;6t1°n.i4:.. lllll .- w . -

R R R AR R E e e N R N NN

I I e I R TN I I R N I R L O I T I I I O R R R R BN B N O RN R DR A R R R
L .. .- L - . L

Section Length K. W, Cir, Mills Size of Wire
B&S

 E R R R R R I RN NN NN

I4 teo K 66 67 4420 14
I4 to L, 330 58 191500 0000

A N N N N RN R R R N N LR RN




DATA SHEET 5

Induetion Metor Circuita,

.........................................................

Length KW, Cir, Mills,

T R R R R R R Ry e N A NN R

2200 Volts

...ll....I.lIlllll..ll...lOll...l.llliilllll!ltooI|ll.!ll

Sub. to (L&) 1518 60 28100
mooon (MAI7&I8) 2376 65 48300
moon ( PFirst ) 198 215 11900
nom ( Saw Mill) 5280 75 112000
" »  ( H&2T) 4092 150 190500

R EETREEEE RN e e N E N TR EEE R ENE B R NN R N

; 220 ﬁolﬁa

...l0.0...'....!ll.l.llll'.l.l.ll....l.lOll.ll.l. (L

n v ( H&i5 to First) I98 30 18400
non ( MkI7&1I8 to First 198 65 40400
nooon ( LI5&16 ) 100 40
n " (J te9) 198 I0

mnoon (Lte$) 150 10
®n ® (Lt %) 100 85

.0!'OOOOOIOUI.l'lo.ttccoc.iOIOCQODIOCOIllIloo-lo.tlnnl-oc

Size X.W,  Lbs.
Runring First St. 3960 4 498 |

" to Saw 4ill. 5280 000 168 2722

PN I N RO B T T R I I A L L LR R R A I O B



-------------------------------------------------------

B &S Substitute Weight Volts

'..l....l...ll..."‘..l..lll.....'.ll.l..“.'..Ol..“....l

* 2200
4 356

4 "

9 "

0 i

0000 .

@8 e 8 s B 8 2l &8 8D '"EIRE N EE R R E R T EEEEE R A EE R R N NN R

CRC R B O B L colco-ollo..l‘looul.lllllc.on.ltool.l'l....l

-2
o

I3 220

o o o -

8 n

l.i.loll...lllooulo.lll-Du--l-allDltlon..nn-l.ooootutlﬂan




DATA SHEET 6

The Total Load,

I.I.........ll.l.llll..ll.ll

...ll...l....ll..“.lll....il.

Kind of Load K.We

‘.l..l'l.'......ill.l.l.'Ul'........ll.ll.

R R R EER R EE N

Incand=sacant 200

Arcs 20

.ll...l.ill % 8@ BB EDN

...l...l.l..l...ll‘.ll..l..l’.

an 88 ..'...'.......l..l.."




DATA SHEET 7.,

The Lain Feeder,

+irBleck o Length K.W , Cir,.Mills,
8 200 81 3600
7 330 80 5600
a4 188 39 9745
3 204 23 16480
6 15878 31,9 17280

LA AR R I A A A A A A LA O B O BN IR N




DATA SHEET 8

Length end Weight of Secondaries,

Transformers B & 8 Length Lbs.
I 6 5016 396

2 6 5346 423

3 8 5214 281

4 6 6600 521

5 6 3894 301

6 8 7782 416

7 8 6138 331

8 6 3234 258

9 8 7722 416
I0 8 722 A6
II 8 5082 281
12 8 6072 331
13 8 2310 124
14 e 2640 142
Using le8 wire 66776 9266

Three wires 0266 x 3 is 27798 1ba,

[ .Jl.....'.l.‘......l.... l..l..l..ll.l.ll‘......l.l..




Electrical

Centers of Gravity of Sections,

L LA B B B B B B B B DR R O BN B BB BN B R A BN DN B B R BB RN B AN B BT EE O B R A BRI

v

I1.e7 ,87 .88 .88 .82 .68 .94 I.89
S 8B B4 88 BB JBA GEE - W

B8 JAR L6t 88 0 5. .84 Uk e

628 .62 .,3I .68 .88 .88 .88 I.86

4,05 2,73 2,47 3,63 2,17 2,76 3,08 4,87

N R N N N N T N N NN N R N N RN RN N

Center 6.4 X 6 X

A E R R R R RN E T N EE T e O I o O B O O O B R A U R L B B R

é;é:éli:...é:llcé:llli:llllé:.l.i';ii.é::.i:lllll lllllll . .

.l.lI.Gl..‘.....ll‘l.‘...l‘ll.'.....lll..l.l...l.'lll-ll.l

39 T80 %48 51 I8 57T 1.9
I.7 1.25 ,88 1,85 294 1,25 1.85 1,25
I.8 I.26 .88 I.,8 .88 ,88 .88 1.9

94 .88 ,64 64 1,8 1I,25 3,

.'.l.l........'.l'...'.‘....l..ll...'..lll..l.llll..'..l..

5.5 4,79 4,44 6,79 4,26 5,63 4,47 6,05

.ll.l.lll‘.l......l..l.l.l.l.l......lll..l.lll..ll.l.li..t

Center I0.8 X JO X;




--------------------------------------------------------

See 3 5, 6. Te 8.0 9 A, B, C. D,

LU B B B B BB O B B B I R B IR IR R R R I I A I

1,85 ,99 ,62 ,941.62 ,77 ,99 1.26 1,25
I.25 ,I8 I.36 I.25 o 31 oL I8 ,99
99 L3I 31 L3L 1,9 1.235 ol .62
77 L31 31 .18 .94
5 I.,56 .94
1.8 1I.56
4,26 1.79 8,29 2,59 5,528 5,74 4,70 2,05 4,I2

'FEEEREE R E R R R N B O O B BN I B B B B BN DR O N

Center 7 X 8.5 Y-

(EE R RN NN AR A A A I A A B I O O B A A A A O A B I B B L B

--------------------------------------------------------

RS B, . B omer . SRR et Tl e

LB B O B B B B B B B 'R N R EEE N I A AR S R A A AR B AN R RN IR

036 . .99 .25 I.66 .99 X.85 1,8 .9 .36
o9 .99 ,99 .94 ,99 ,99 .62 .99 .99
1.8 62 .99 1.85 1, 62 ,99 ,99 1I.25
I.856 ,99 .68 1,9 68 (6811, .99 99

..ll...l.......l...'l....lli.l.l'.'l....'.".l.ll..l..l...

3,71 3,35 3,7 5,94 3,60 5,38 4,06 4,84 5,44

..'...'l...‘.'..0.‘..........".!...l..'.l".l!ill..lll!ll

Center 30,8 X I0 Te




LA R N I N N R R R

.68 15,6 12,6 .99 o 31 62 8,3
o3I I.2 20 1,56 6.6 10,18 6.3
»99 II.2 12,6 I.35 6.3 &

1.91 1I6.16 23,97 3.8 1IR.,2I 11.44 14,6

.......‘..'.....‘...............'.-...l"........'...l..I

Center 280 X 20 Y,

LA AL L B LR L B B I I I I L RN L N N N R e R

---------------------------------------------------------

000, 8. 30, - I, 88 X80 D, B, ¥ i e

.'.l.l...........llll...lllll..I-..ll.!.lill...t.l..'l.ll'

I.285 I 99 99 .62 .68 ,99 1,85 1,26 1I.85
I.25 « 36 .68 ,99 ,99 ,3 .36 ,36 I,
.99 « 36 .62 ,62 .3 .62 ,62 ,939
«62 '3 62 ,68 62 ,62 ,99 .99
.62 99 » 1
1,85

LA NN R N NN T

4,75 3,86 2,65 3,22 1,61 1,30 2,69 3,22 4,23 1,85

Center 7 X T %

LN N AN LR B O B O B B B B BN B B BN B B BB B OO NN R B N B R B



----------------

----------------------------------------
................

----------------------------------------

300.7. IO. II. 18. Eo Hu I. J.

LA L A A l!..ll.ll..'l..l'IQI.I..UI.I.II.....l.ll..ll

IZ2,6 II.3 6.3 99 I.256 1,25 8.3
12,6 5,6 3.I 1.25 99 1,25 5.6
I1.2 1,25 1,26 1,25 099 1,25 3.1

1.286 1I.85 99

L N l....l.OIIl-l..lll."...ll.l..'I".O.'ll.llll...l..

13,86 13,15 10,65 3,45 4,48 $5 15,99

..Illl.ll.l.lCIOIl!ll.‘.lll.llllll..!ll..lll.l'.lll!...l.

Center 80 X 12 X

..o'.l..l'.lO‘il|.I.l.ll'l....!l..'l...ll.ll.lll..'lt..il.

..........................................................

feo. 8 1, If. . Ik 2Rk i

16,8 10.8 3 .99 6.3 9.9

1233 I2,6 12.5 .6 6.3 5.3
6.3 %

.6 .99

16,2 12,7 10.6 2.89 19.5 I9.29

Center 19 X 2L, b 8

LA R R R R N N N R R e R R




....................

---------------------------------------------------------

.I..'-..ll.l.‘..l.l.'.l.'l.l...Il...l.'...l.l.l.lll.‘....l

.62 99 .62 ,99 .62 ,62 62 ,62
.62 68 3 62 .62 ,628 ,628 ,99
62 S8 3 3 3 0 3 .62
62 62 3 3 o o8 62 ,99
2,48 2,85 1,68 2,81 1,84 3.I4 2.1I6 3.24

Center, 5 X 4,5 b &8

...Dl..‘..l...‘.'."..ll...C...l..l'llll. “E BB RNENY B L

Sec, 10, I4, 15, 1Is, 17, B, I. 1. K,
.99 1,09 ,89 6 .68 ,62 ,99 «99
99 I B8 68 I.25 1,851,256 1,25 I,09
62 I.,26 .62 I1.26 ,62 ,62 ,62 .99
62 125 «62 1.25 1,35 1,25 1,25 L€
3., 82 4,84 2,75 5. 3,74 3,74 4,11 3,67

...l.lll...llll'....l!l"l'l.l.lll..l.lll.l.l....l.lll.ll

Center, R - 8 ¥



...........................................................

SQO. II I‘u 15| 16. Il?l L. H.

L RO B A B DU R A BN R R I I R R R I AN BN I B A B R R B R

.09 .99 .99 6 099 99
.99 62 W77 3 099 .62
.99 77
.6 .3
1,98 I.61 1.76 9 3,87 2.68

BA B RPE R AR AR AR L B BB B O B BB B DN B A B R B

Center S5 Xs 3.5 ¥

NN NIRRT A R A R B R BN R R B B B R R B B RO R B R L

300. Ia. 18' 19. 20. D. E. F. Gl
.62 .62 .3 .3 .3 .Il? 06
7? .6 .3 .6 Is '6 .6
.3 .6 .3 .3 .3 .3 .3
3 .6 )

1.99 2,42 1.2 1.2 I.2 1,67 1,8

genter, 3 X 2.8 Yo

/...O.ll.ionooco TEEEREARE R N i B B a O B A B B I DN O O O




..........................................................

I DT IGRERC LR S A A S
.99 J7 0 W37 .99 .99  ,99 .99
,99 29 L0889 9 77
09 R B b e .6 .37
,99 99 .3
4,06 3,54 I.85 2.0 2,68 2,38 2,13

Center 5.8 X 3.5 > 4

@8 28 F R BN v AR A A A I FEE R RS R RN N E R NN NN RN NN

8.0. 14. IB. 19. 20, Lo ui
o IR .99 ,99
.99 .3 .6 .6 .3
.6 .6
2,16 2,8 1.2 2,I9 1.89

Center 3 X 8 X

FE R EEE RN NN R T EEE TR E R R T e B A B




.........................................................
.........................................................

Sea, IS5 8, 9. - Je K, L.
9.8 9.9 1.85 I1.8 I1.8 9.8
1I1.8 6.3 I.25 6.3 6.3 9.9
1X.8 6.3
I.25 I.26
25,05 235,53 2,50 18,1 18, I.9

Center 24, B 25 p

T E L R e A N R Y EEEEE R R NN A A A N




WATTS LOAD,

Per
I 2 3
1.9 I.26 1.9

Bloeck.

..........

-----

....l.l......'..lct

I

- e

-----
-----

=
.




-------------------------------------------------------

7 & 8 9 10 il 12 I3 I4 " 15

..‘l.‘.'.........l....'.....'....l.......l.l..'ll..l...l.

6.3 9.6 2.8 9.9 5.4 3.1 «99 99 .99
10,12 1II.4 I11.2 8.5 ~§:3:70,9 o6 99 1,09
6,3 9.4 1.8 6.8 B8 3.2 99 .99 I.25
I.25 1.825 I1.26 I.256 I.B85 1I.25 1.25 6 LI585
L.25 I.85 99 I.2 .99 ,99 1,20 .62 I1.25
99 99 99 IS5 I.09 99 99 62  ,99
99 I1.28 I.09 I.26 ,36 .62 ,99 .62 ,68
68 1,9 .62 .99 .36 .62 .62 .62 .62
62 .99 .62 62 3 . .62 .62 .62
I,66 1.85 .62 .94 99
1,85
31 o 31 3L 1.8

..I...Illl..l.l.ll.l...‘..l..l!‘llIll.l.ll.ll.l..'.l....‘



--------------------------------------

IS I7 18 I9 20

.Ill.c-l.l.nl..'tc!l..ncutl'oll-'oIv.l.l'lliulcllllllllll

,99 .6 .99 e 8 .6

.62 I.25 «99 .99 o6

.‘t..lll.lll.l’ll.l.!.l‘lll...!.'..oO.Ill’.ll'.""'l"..'.







AN

EeE

i)

Goﬂugﬁ\ﬂmi | .
= W
o
au

TRANSFORMER SECTIONS,

2
2
< &~
Y.omm
S ks
55
A
Rw%
R
g i
i —
TR
e
& 1Y




Q.w ~
" =
iy kS A M
— =% o 34
v s e ST
E B 9 V.vc ..
. 3 %
J ~N o
- IR e
_w. S v ]

L
o= mnU
=\




& ol Seimans.

PRIMARY CIRCUITS,

THESIS

Ocawn b, Hanee He Yt

SECONDARY CIRCUITS.

|




-
N

|
S, <

|

!

I

—

MAP
Scale of me/es o
. = ) TRANSMISSION LINE.

Seviaf 210 Pla(-2 70 &




o e ’ - - N ¢ g c-3 T I < - e VA R v e o 3 Debn ~
R ) Ty S 4— ——H N T N i PO g A TR L Lo S ,Jiy,.i;,.‘,'\-t\r.-.ht\.?’yk—- 4——* o TS A e S BN D TN e N Y et s et Tl b Y AT e Niee

e
LY
[y
K
U
it
3

,{w.‘ L R S et T L N W & :

— — a
 ». iy p
ot o
Ly 8 y /0
> ¢
- 'l ks
s
<7 “d

oo 4

o}“‘ ‘IA‘!L

-
-,

’ %—2.53|

4y

iaTe o

A

TAESML L K ST oM SLACMNA

T At A
w BLAY b Aaa

Tk
J
|

s
s

&L
>>
7T

%i

Rerersied e log bt %]

0y

& i 150 - .‘
| emmdetee g o % ;
| { ' -~ - R \ ..'
< - ' -‘.:. J"
= [ }[ ; : ,% 5 >
-~ - Ve g
:'.i l : o :.‘.’ P:‘
- e :'l( ;,..‘
o 1] | : 7
> b
4:, . v o 5 4
B ™ ‘ | el . = ol ~
1'5 e -3 RN vy 2 o I
e - - 2
iy -~ ' he ?;ﬁ _.' N
& P; .:‘/ *
¥ 2,7y
oy’
>

55
O
~
SRS Ty d)
A3
)
2]
=]
TSN

ate, S € T e

Y, AL ¥w Y
5'
E;?.Q;E~ Y IOED

—‘F- #]
<n
"
(S, ]
L

yalepr

~
-~ s
2 -,
.‘\ ‘.
M Jos
S ..A-.-')‘._u\-,v,\" FapSy o r Bt New B
. f et oy N O ] —3 YT Oy L4

FAV v i ] R

[.

s r-"‘\
e v aw® et ou s s P

AN afhe Y U ot v
PANSA ST

, | THESIS

SUB STATION

s Dva wi l7/y ?Z%tau - 72%//#‘
630% -QDG’Z,QAA/’A.A/’/L‘
St 7)o Pl ¢ e

Scal/u  one inch = Fro s /u(.




e
)7}&61 No ?

-l J,j: / /-

THESIS
S BISTEA oM
F

D:S‘/;y)((d y

Daawn 17“!/

J“—‘H«[

— -

@® °

B
©

@O o

@D ©

@o o

@ °

15
Bﬂss
B&
Busr

o .

e °

@ .

O ©




AGC Ammerer — — — _

AcCVoltmerer— — —
D C Freld Ammerer— — |

Generaror Rheostar| SWITCH BOA R D

And

62"

Volrmerer P/afs_ —1 -

reld SwWitch— — —
SWITCHEBOARD CONNECT/ONS

Syﬂc hronrzing Plug — -
A COLl S irek— = — —1 !

Busstlrars P@NER PLA[I\\‘]T

L
h
o, FOR
qu 7o Second Naochkine A L B ANY OR EG QN
b——‘;ﬁi A GD Connecrions of Jecond Designed 6y Y. M Props*
agnd Thkird Mockrsnes E.A. Sorexson
Lsd Oulrlficare o Drewn & é6.Q Sorenaont
LY 8 el Nain Switch ! s Y
cr o Firsy Ser/g/ No. RPl/are No. B
Ground == T s IR
Rheostrar por Rheosrar for
Excirer Field — [ <| Aiternaror Fiel/d
Field Plugs
o) l 9
Alreraaror /\
No I
481 2EpRe2—0

Ercirer :
Skunr Freld Q Alreyn aqror Freld




d | = e " e
L T e - o AR T e A S, T L O W) =y ~ta g K R S B
A ] A R e QAT B o N R PRI, s e X I xcv BV ‘.“.." a T A e ST
> ﬁ el SRR V2 e N 2N ;’\-.gfg'\}?s"_; RE R S Wi B A g _._;9.3-..
¢ s :

-~ =g =

a:- '."-,..—':h M-...‘ l"ub—*- -h }..

m Office Tool Room _5?:'.‘.3."5‘_.“;.'«

& B - ‘t.. -
et ﬁ-‘ ’

Z5h ﬂ_‘ lﬂ_' iy s Py
py = v 3 )
B 2 el ep

(W N Y 2 i

e Y A1 ‘
o \" -I:' A o ey \"“ " = -x“ e Il T Y -‘-o’l N O g
"‘E'i -:.,.'ni'Ugo;' éfﬂo‘ A *D _b b f‘r",r’O‘ 5 L o YL gt N ﬁ" o e S 4

s J . e
. I s A : . 5 v
S5 .o, a_‘\' = b~ ap ‘ B . 'x*-.‘ A O g i b"_ oA 1_—_ T Ed
B R P ¢ S : < T
2

l'
] ..,\',
I

. Al
i R il i
Vo - - s |
1l o s T 1 e I
PR =SEEr—DnE ST %
J I
I

: I
e L

hi
h_;t:..l

N ‘---rﬂ._l...-hm..-a=t

-

\

'
'
\

L o o= Y
AAAARRE

87

T, /71/

> 3
lﬂ'\?.
Swirch board
_—-'.'—.-#

= a1

AT T4

279 HPTurbine

I =

By 0. \

s LD i e

e 250 KW. Alrernaror \d‘b;b”‘;\

~

(] i E
'3 o Lo

+

b

P~
ie

-

A =4

3,

F AT AT T AT 4

PP A T A AN N NSNS N 7 F 7 ARNOANNOANANSSSY

N L L L

L L L

POWER PLANT

FOR
ALBANY OREGON

H.MPyopsr
E A Sovenson

oesijmed &y

e R Rt vy | I TN .'-‘n‘
0% 39 -;"}J==L"?'f',‘.\‘ h_\-'#-l-#‘-' _.:;q_s_.\ 3‘3‘9

= A

Dyan Gy EF A Sovenson
Seyiel/ NO Plaere No ?

o S




POWER PLANT

FOR
ALBANY ORE GON

>

s , HNMPYOp S+
béesconed G e
e Y E.A.Sovenson

Dyown by B2 Sorwerczion.
Sevia/ No. Plare No [@

o,
% &l

I~

(S

‘
% 4
G

Ty
i ® Bt
35 :,}‘U,—/
A A £

©

3

B

49

Hegd Gare

S

p ':‘ - S e o™ A" Sreesana ST g o rour .\;B."I :
T pm N -:..'.' _\-v.:_v‘\ .I:b-“» " '\‘ \' - ,9_" . - ﬁ-ﬁ ‘,,-_.} % v A o e
e R tﬁ&»‘&I‘ = ¢35 oLt DR U 28
L % «

S 3~ s
LS 2 =

e Yaly 0 n] A< . 0D e “ PO T
- L LAY A3
. ‘{'Q . {f 5 KA
B s 2L
%

"y Wiy
-
RS ARN
» : ‘ .
<
9
Y

/£

() g (13

. 35

il  Aee€

| R P 777777
T 2z o Nk 9o [3ATR M 2V, /

——V——\%_WWW ’ 2 o o EREEL s 7 TN T TTTT 7777777

FRAMSYERSE  CROSS-SECT/ONL « ELENRION






