ELECTRIC RAILWAY ENGINEERING
in direct proportion to the increase in the number of stations.
This statement is, of course, subject to the qualification that such
spacing of stations does not locate one or more of them in the
centers of towns or cities, or in such other places as may increase
their cost from the standpoint of high land values or expensive
architectural effects.
The cost of attendance will increase directly with the number
of stations as the increased capacity of the fewer stations would
seldom, if ever, require more attendants than the small station un-
less the station were located in a congested city district where the
high cost of real estate necessitated double decking the station.
The substation equipment will cost more with the increased
number of stations but not proportionately more. Whereas
much of the equipment will have to be duplicated with each
station that is added and although the cost of small units is
greater per kilowatt capacity than that of large machines, yet if all
the stations considered are of fairly large capacity the relay ca-
pacity necessary for overloads of long duration and for emergency
use will not be as great with an increased number of stations.
This may be illustrated by assuming a total average demand upon
all substations of 2000 kw. If two substations are decided upon,
it would be good practice to install three 500 kw. units in each,
or a total of 3000 kw., thus leaving one 500 kw. machine in each
station as a relay. If, however, four stations seem advisable of
500 kw. average demand each, it is probable that three 250 kw.
units would be used in each station requiring the same total
of 3000 kw. While the switchboards, wiring, lightning protec-
tion, etc., would therefore cost double the amount for the four
stations, the machines and transformers would be increased
in cost only by the increase per kilowatt of small as compared with
large units, which increase between units of 250 and 500 kw. is not
great. Where the total demand on all stations is much less
than that assumed in this case, however, the small station is at a
disadvantage with respect to relay capacity and the increased
cost of equipment may equal if not exceed the rate of increase in
number of stations.
The losses in substation machinery will increase slightly
with increase in the number of stations because of the lower
efficiency of smaller units and the increased no-load losses of the
larger number of machines running light or idle for a portion of
the time as is often the case in interurban stations.
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