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|EEE Standard 1366

efines 12 indices

SAIFI, SAIDI, CAIDI, CTAIDI, CAIFI, ASAl, CEMI_, AS|
IDI, MAIFI, MAIFI., CEMSMI_

s how indices are calculated

). Customer Interruption Duration




|EEE Standard 1366

ines how to separate reliability into n
ajor event reliability




Major Event Days

* Some days, reliability r; is a whole lot worse
than other days

— r; is SAIDI/day, actually unreliabilty

e Usual cause is severe weather: hurricanes,
windstorms, tornadoes, earthquakes, ice
storms, rolling blackouts, terrorist attacks

e These are Major Event Days (MED)
 Problem: Exactly which days are MED?
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Phenomenological MEDs

esignates a catastrophic event which exceeds reasonable desig
operational limits of the electric power system and during whi
st 10% of the customers within an operating area experi
ined interruption during a 24 hour period.

nge of existing




10% Criterion




Frequency Criteria

ree on average frequency of MEDs, e.g. *
rage, 3 MEDs/year”

to different sized utilities




Probability of Occurrence

uency of occurrence f is probabili




Reliability Threshold T,,cp

1d threshold T, ., from probability p
bility distribution




Probability Distribution

only works for Gaussian (Normal) distribu
ine distribution of daily SAIDI:




Log-Normal

tural logs of the sample data are norms
ibuted

> data itself is skew
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Log-Normal

ost fit of distributions tests

nputationally tractable

atically important that method be
ble to typical utility engineer



Log-Normal

completely Log-Normal — note ends




Finding Tyep

e years of data

verage and standard deviation of

ionqu In of daily SAIDI




Finding T,,cp

e Why 2.5 (giving the “2.5 Method”)?
e Theoretical number of MEDs per year: 2.43

 Real reason is that the Working Group
members liked the results using 2.5 better
than 2 or 3.

e Liked means:

— Does not identify too many or too few MEDs
— |dentifies days that ought to be MEDs as MEDs
— Better MED consistency among subdivisions

October 11, 2012 Catastrophic Days 17



2.50 Method

hod still subjective — but less so
ted in P1366-2001




Catastrophic Days

ome days are really, really worse than othe
ays — catastrophic days

3 removes these days from normal
lity

ophic days affect the




Catastrophic Days




Catastrophic Days

NORM NOCAT NoCar NOCAT
SAIDI SAIDI MEDs
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Catastrophic Days

at to do?
ier removal problem

outliers
om the T,, calcula




Heuristic

ork by Jim Bouford, TRC Engineers LLC

tastrophic Day has SAIDI > X3
und heuristically

data sets with subjective “cat




Box and Whiskers

rk by Heidemarie Caswell, Pacific Pow

ox and Whisker plot to identify ou
hic Days

Q3 +3IQR




Box and Whiskers

sted on a dozen utility data sets
jective assessment — unsatisfactory

ust estimator of standa




Robust Estimation

ork by me

ple average and standard deviation are
mates of process average and standar
0N
other ways to estimate




Robust Estimation

st use robust estimates @and £ in




Robust Estimation

Sample set 0.5, 2.0, 3.1, 3.9,4.6,5.4,6.1, 6.9,
5 (artificial, normal)

n 5.0, robust estimate of mean 5.0
deviation 2.76, robust esti




Robust Estimation

lore accurate when outliers are present
accurate when outliers are not prese

VALUE ESTIMATE
-2.98 -2.91

2.15 1.98
10.9 7.59




Conclusions

B does a pretty good job with catastro

ies still want a method to identify

method is subjecti




