
&55AN ADIAN ENGINEERT ri E C
October 24, 1912.

conductor is independent of e.m-f. and.d^|“C®’{ the current 
portional to the current.” The deter—^^ .g 

value to be used in the calculation o t eyen a know.
a real difficulty. It must not be suppos The ]oad
ledge of the load factor is sufficient Y 1 aximum load, 
factor being the ratio of average pR loss and
does not give the relation between t ^ ^ ^ CQn„
the I R loss of maximum output. T P proportional t0 the

the basis of the aver- 
load factor is 50 Per 
nsmission line losses 

of the

60,000
$15.00

30,000
$15.00. _,.rvR outside power-station buildings

PowerÏÏatlôn building, Including excavations 
Receiving-station building 
Switch-gear (both ends) •••••
Electrolytic nghtnhj»
Transformers (both ends) ■

Turbines and hydraulic equipment

5.065.00
1.031.00
1.351.20
0.660.34arresters 2.902.50
8.008.00
0.400.40
2.102.00

10.0010.00

$46.50 $48.25$45.44
Total cost per kilowatt...

ductors of a constant potential supply 
square of the power transmitted. On 
age hydro-electric load curve, if the 
cent., the load on which the average tra 
should be based, being the square 
square of the power, will probably e 
nearly 60 per cent, than 5° Per cent' 0

Voltage.—These chargesAnnual Charges Depending on
be summarized as follows :

1. A percentage on all 1 
generating station, 
which is not constant

2. The yearly cost of the power
line.

may capital expenditure, whether for 
receiving stations,transmission line, or

irrespective of voltage.
of the mean 
found to be more 
the maximum load.

root

lost in the transmission

choice of the transmis- 
fout 3.S it is possible

sion voltage is a very important ma“®^ ’ economic "grounds, 
to determine the proper voltage on 1 , because of
the use of exceptionally high pressure v;ew> should be
their interest from an engineering 1)01^^ that m0st
discouraged. On the other hand, working at pres-
transmission line troubles occur 01 important

-tK S’—*1* *
currents than 

effects

andEconomic Voltage.—Clearly, the , The yearly cost of power lost in generators
3; y , y fficienev of the electrical plant will not

transformers (the efficiency o
necessarily be the same for all voltages).

plant, switch-gear, etc., to be attended to,

and operation. This

may
on the necessary 
and kept in working order.

The percentages referred to . .
elude interest on capital ^XèrcentzgTto 'allow"for de- 

"nTof variou^'tmrms of years. Depreciation, which 

include what is sometimes referred to as

under item (i) must in- 
The

sures between 30,000 
consideration to bear in with high voltages, 

of interruptions or
that

experienced with heavy
owing to the more serious rrent is large, so
transient disturbances when the cu ^ ktained by increasing 
greater security may sometimes 6 ° intenance and operat- 
the voltage with a view to reducing pressure being
mg costs. A remarkable instance of hign P at
used for short-distance transmission ° installation in
Lauchammer. This is the first .revolt msta ^
Europe. The line is only 35 miles long.tat ** PThe ^

be transmitted is considerable, « flu^uations expected 
gmeers claim that, owing to 1 8 would be un-
through rolling-mill load, low vo a the trend of
economical. Under ordinary circum - ’ fo>000 volts
modern practice would indicate somet mg little
as the best pressure in this case ; but when there

difference between the cost of ^TTr Pressure, volt scheme, it is wise to adopt the higher pressure

obsolescence,
may

Depreciation Table.
. compound interest earned by money 

put aside annually.)
Depreciation.

(On basis of 5 per cent

Depreciation.Life.Life. (%)
(yr.)(%)(yr.) .1.710

.1.505
■.1.325
.1.175
.1.045
.0928 
.0.828 
.0.740 
.0.662 
.0.593 

. .0.532 

. .0.477

2848.70 
23.20 
.14.70 
, 10.50

2
304 326
348
367-9580,000- 10
386.2812
405-10

4-23
14any particular 42When figuring on the best v“lta®® iJings> or apparatus 

scheme, the capital cost of all wor , ^ tra’nsmission-line
which is liable to be ,1"flue”Ce ating and maintenance 
pressure, together with all P • must be taken 
charges which may be similarly m “e"onÿenient to reduce 
into account. It will usually e oun basis 0f annual
all such costs or differences of cost to the

16
443-5518 463-0320 482.6022
502.25

1.96
24
26

set aside annually in order to reproduce, 
at the end of a term of years, the capital originally invested

™. - •<
end of this term of years, the value 

It is also assumed that 
interest at the rate of

is the amount to becharges.
Costs Other Than Transmission Line, 

fluenced by Voltage Variations. hinery, but not in
station complete with all plant an ^ . ing from $20 to 
eluding transmission line, may ‘ -
$200 per

on which the percentage 
is assumed that, at the 
of such works or materials is nil. 
the amount put aside annually earns 

cent, compound.

total out-
of the station, on location and 

The cost of a hydro-electric 
the amount of rock

It will depend onhorsepower installed, 
put, that is, on the size 
transport and labor facilities, 
station will depend on the head of water, 
excavation, the size of dam, etc.

5 per
Determining Most Economical Voltage—Con-Method of

sider the case of a typical medium head hydro-electric power

Approximate cost, per kilowatt 
electtic power station anti 
mission line) for total output of about 
Pear below.

The figures given in the ^“^o-electric develop- 
proximate costs for a medium head hyd hood of
ment suitable for a total output m the “e * 3-phase 
10,000 lew., to be transmitted over two S th
feeders. The usefulness of these figures lies m 
indication they give of the probable differences 1 
the variation of transmission-line pressure.

station :
Distance of transmission = 50 miles.
Duplicate three-phase line with copper conductors.
Cost of conductors = $15 per 100 pounds.
Power demanded = 15,000 h.p. or 11,200 kw. 

assumed that this power will be required continuously ay 
and night for industrial purposes, and that it is the pro a e 
limit of the water-power available).

Power factor = 0.8.
Selling price of power = $21 per horse-power-year. 
Interest on capital invested, allow 6 per cent.
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