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In this type of system, the cost of the several transformers and the sum of power
losses in the units may be greater (for comparative purposes) than those for one
transformer supplying a group of consumers from its associated secondary main.
The diversity among consumers' loads and demands permits a transformer of smaller
capacity than the capacity of the sum of the individual transformers to be installed.
On the other hand, the cost and losses in the secondary main are obviated, as is also
the voltage drop in the main. Where low voltage may be undesirable for a particular
consumer, it may be well to apply this type of service to the one consumer. Refer to
Figure 4-6.
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Common Secondary Main. Perhaps the most common type of secondary system in
use employs a common secondary main. It takes advantage of diversity between
consumers' loads and demands, as indicated above. Moreover, the larger transformer
can accommodate starting currents of motors with less resulting voltage dip than
would be the case with small individual transformers. See Figure 4-6.
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Banked Secondaries. The secondary system employing banked secondaries is not
very commonly used, although such installations exist and are usually limited to
overhead systems.
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This type of system may be viewed as a single-feeder low-voltage network, and the
secondary may be a long section or grid to which the transformers are connected.
Fuses or automatic circuit breakers located between the transformer and secondary
main serve to clear the transformer from the bank in case of failure of the
transformer. Fuses may also be placed in the secondary main between transformer
banks. See Figure 4-7.
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Some advantages claimed for this type of system include uninterrupted service,
though perhaps with a reduction in voltage, should a transformer fail; better
distribution of load among transformers; better normal voltage conditions resulting
from such load distribution; an ability to accommodate load increases by changing
only one or some of the transformers, or by installing a new transformer at some
intermediate location without disturbing the existing arrangement; the possibility
that diversity between demands on adjacent transformers will reduce the total
transformer load; more capacity available for inrush currents that may cause flicker;
and more capacity as well to burn secondary faults clear.
condal (552 (A3 Gy g e 10330 (o0 30 sa () Jal phasans £ 55 Gl (51 205 A8 ) el )
O L e @5 fadbol pen Sy Ho LIS L sile ) sdudl 5 S (A G e Ho AlEAS i 2
L b il 380 L il il <5 )b 555 i ) (28U sale By g o) 5d dla ) sila ) sio)
O (e (Frdsa )3 aa ) gile ) sdail J Ko uai b by sila) sl yidia by S Ll (g 52
Dby sl 3 Sl slas sl sila ) susil i 50 Lalii g 535 4S U8l Cl ca s e ()1 0 JDlA
€9 i) el il (Sae 4S s sl (s 1 i (5 ey (e e ik ca lalS )
A il Culaa a8 ) () il Cud Hla (rines
Some disadvantages associated with this type of system are as follows: should one
transformer fail, the additional loads imposed on adjacent units may cause them to
fail, and in turn their loads would cause still other transformers to fail (this is known
as cascading).
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Secondary Networks. Secondary networks at present provide the highest degree of
service reliability and serve areas of high load density, where revenues justify their
cost and where this kind of reliability is imperative. In some instances, a single
consumer may be supplied from this type of system by what are known as spot
networks.
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In general, the secondary network is created by connecting together the secondary
mains fed from transformers supplied by two or more primary feeders.
Automatically operated circuit breakers in the secondary connection between the
transformer and the secondary mains, known as network protectors, serve to
disconnect the transformer from the network when its primary feeder is deenergized;
this prevents a back feed from the secondary into the primary feeder. This is



especially important for safety when the primary feeder is deenergized from fault or
other cause. The circuit breaker or protector is backed up by a fuse so that, should
the protector fail to operate, the fuse will blow and disconnect the transformer from
the secondary mains. See Figure 4-7.
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The number of primary feeders supplying a network is very important. With only
two feeders, only one feeder may be out of service at a time, and there must be
sufficient spare transformer capacity available so as not to overload the units
remaining in service; therefore this type of network is sometimes referred to as a
single-contingency network.
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Most networks are supplied from three or more primary feeders, where the network
can operate with the loss of two feeders and the spare transformer capacity can he
proportionately less. These are referred to as second-contingency networks.
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Maintainability
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Each item selected, and its place in the distribution system, must be viewed in light
of its possible failure or malfunction for whatever reason. The design of the
distribution system, therefore, should take into consideration the method of

maintaining each of the several elements making up the distribution system.
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The Distribution System. In general, the safest means is to be able to deenergize
and ground the particular item requiring maintenance, preferably without affecting
the remainder of the circuit. Circuits, both primary and secondary, are arranged so



that small sections may be deenergized by interconnecting the remaining portions to
other sources, by means of some sort of switches. Smaller pieces may be deenergized
by means of hot-line or live-line clamps.
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Where deenergization is not practical, work may be carried out by insulating the
worker. This is accomplished by protective gear, such as rubber gloves, sleeves,
blankets, line hose, insulator hoods, and other similar devices. Another method
insulates workers from ground by having them work from insulated platforms or
insulated buckets mounted on line trucks.
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Still another means involves the handling of the energized facilities by tools having
sufficient insulation properties which, properly handled, enable the worker to
accomplish required maintenance by essentially a remote operation of the tools; this
Is referred to as live-line, or hot-line, maintenance. To facilitate such operations,
appropriate details and modifications are included in the design of distribution
systems, e.g., wider spacing of conductors; hot-line ties that hold conductors to the
insulators; ‘unnecessary’ extensions of primary and secondary mains so that mains
butt each other, permitting their temporary connection during contingencies by
means of jumpers and the arrangement of terminals at substations to accommodate
portable substations.
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