CHAPTER XIV
SUBSTATION LOCATION AND DESIGN
There is probably no question which the engineer of a pro-
posed electric railway system has to decide that is more depend-
ent upon good engineering judgment and common sense than
that of the location of substations and power stations. Many
theoretical rules and formulas have been devised for the purpose
of calculating the most economical location of such a station and
many of these must be given consideration and granted their
proper weight in the final decision, but they are of little value
when taken alone and often lead to serious errors when given too
much prominence or when adopted with too little reference to
local engineering and financial relations.
With this foreword a few of the most important of these theo-
ries will be discussed, their relative importance being decided in
each case by local and particularly by financial conditions. If
the distinction between the design of alternating current sub-
stations for single-phase lines and substations supplying 600
volt direct current as subsequently outlined are kept in mind, the
following considerations may readily be applied to either type
of station.
Substation Location.—When a substation is being considered
whose function it is to supply power to a network of lines in a
limited district of a large city system, one of the important con-
siderations, as in the case of the power station, is to locate the
station as nearly as possible at the center of gravity of the load.
This center of gravity may be conveniently determined graphic-
ally as in problems in mechanics as follows: Locate the prin-
cipal centers of distribution in the district, such as prominent
street crossings and points from which several feeders radiate,
and determine the average load at these points as well as their
distance apart. These may be graphically represented as in Fig.
42, with the loads considered as weights at the corners of the dia-
gram which is drawn to a convenient scale of distance. The
center of gravity of the loads (A) and (J5) would obviously be at
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