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BY DAN O'MEILL, O'MEILL MANAGEMENT COMSULTIMNG LLC

Twenty Things
to Remember About
Distribution Reliability

Almost 10 years ago, | put
together a list called Ten Things
to Know about Reliability and
presented it at an EEl customer
operations executive workshop.,
Many of those same insights are
still valid, such as my old push
to protect the backbone. Here
is an expanded list that reflects
what is still true and what else
we have leamed since then:

1. An underground secondary
network is the most reliable
form of distribution with a
low frequency of interruption
(but it has the capability of
cascading into a complete net-
work shurdown once every
10 years or so if the nerwork
is run at close 1o capacity).

2. The second most reliable
distribution architecture is a
well-sectionalized set of feed
ers, with hackfeed from mul-

tiple sources with the capacity
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to do =o. This is a key feature
of the distribution automation
aspect of smart grid, oflien
referred to as self-healing net-

works.

. The reason these architectures

work so well is because gener-
ally, it is more effective to miti-
gate oumages than w preven
them. If you dont do some
prevention, there will be so
many failures that mitigation
won't work, but generally we
do enough prevenion (almosi
by default) that mitigation is

effective.

.On radial distribution, an

effective strategy is 1o protect
the backbone, the unfused
three-phase part of the line,
including reclosers, especially
(when there are no good ties
for backfeed) the upstream
part of the backbone (the

breaker zone). Otherwise,

about hall of customer inter-

ruptions will occur [rom

backbone faults.

. Underground cable is general-

ly more reliable than overhead
line but much more expensive
to build. It is mandated in
many states for new develop-
ments, but often they are sull
led from one or more tisers

coming ofl of overhead line.

. Many, il not most, overhead

distribution faulis can he
cleared by the operation of a
relay-activated devices open-
ing and reclosing—perhaps
more than once, but rarely

more than three times.

7. In the old days, most compa-

nies followed the philosophy
of letting the feeder break-
ers do the bulk of system
protection. Then it became

obvious that it was best o

rely heavily on fusing (and
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sectionalizing  switches  or

reclosers) to limit the number
of cusiomers interrupied by a
[ault, still, in storms, it means
a lot of fuses blow. Hence the
stralegy of adapiive relaying,
tFor circuits that normally
have the instantaneous trip
off 1o avoid nuisance momen-
taries, they are turmed on as a
storm approaches. ) Better still
is to understand the particular
nature of your distribution
fauls and what clears them.
8.

Mot clistribution feeders have
considerable excess capacity
most of the year, and many
have it even al peak. At least
some of that excess capacity
is essential 1o be able w0 sec-
ticnalize and hackleed from
multiple sources if you have
to restore all or a large part
of a circuit from the alternate
direction, such as when there
is a long-duration faull on
the top end or a loss of sup-
ply because of substation or
transmission failures,

9. Many faults involve only one
phase. In areas where there
are not any three-phase cus-
tomers [or where they can
tolerate losing a phase), it
helps o have devices that can
isclate one phase,

10, An outage cause that is grow-
ing at only 5 percent per
vear will double the number
of such ouages in about 14
vears (hased on the math-
ematical rule of 707,

11. Most distribution equipment

lailure rates are low: about
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one-hall o 2 percemt per
vear. Equipment that [ails
al high rates—more than
10 percent per year—iend
o get replaced with beuter
equipment once the problem
is recognized and then are
practically gone in 10 years,
Equipment failure tends
to increase with exposure
to  hazardous conditions,
Equipment failure increases
with age, but usually an age
based replacement strategy
i5 e ::-[}Iir1|:1| :".IL'(,'i!IJHL' W
have hetter indicators of fail-
ure than age. (For example,
we don't replace poles hased
on their install date; we use a
cheap inspection test 1o see il
they are rotten or damaged.)
Longer circuits see more
outages because they have
more exposure to what can

cause [ailure.

.The Arrhenius  equation

relates that most chemical
reactions are exponentially
sped by heat. A piece of
paper left in the sun will get
briule after many years—or
it will get britle in a few
hours if left in a hot oven,
Much insulation reacts simi-
lady. Being an exponential
relation means that heat
does not cause much of a
problem at low levels. Also,
some forms of plastic react
to ultraviolet light like paper
reacts 1o hear: creating bro-

keen te-ons and other issues.

. Trees are dumb, Animals are

a little smarter. Electrons are
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