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Experiment :

Is Observing Something Happen 

or Conducting something Under 

Certain Conditions Which 

Result in Some Outcomes



Deterministic

Random



Sample Space:

The Set of All Possible 

Outcomes of a Random 

Experiment





Event :

Any Subset of Sample Space

Impossible Event

ø
Sure Event

S or Ω



Operation Among Events



1-Union - Occurrence of at least One

2-Intesection- Simultaneous Occurrence

3-Difference-Happening One Event 

Excluding The Other

4-Complementation- Non Occurrence of 

an Event







Addition Rule









Exhaustive Complementary











Total Probability





Venn Diagrams



Bayes



Axiomatic Probability

Kolmogorov-1933













Permutation







Random Variables







State Flow



State Flow

Contingency

Scheduled event



(State Space)

P(A) + P(B)+P(C)=1



Mutually Exclusive)

Redundancy

Outage





(Independent Events)



Stuck

Stuck





Q=1-P

A



Components Connection

A B

A

B









System Simplification to two 

series or two parallel 

component

1-Network Analysis

2-Minimum Cut set



Cut Set





Q=Q1+Q2+Q3+Q4



n

n



(MARKOV MODELLING)

(Analytical Simulation)

Monte Carlo Simulation





Partially Redundant Systems

(M of N Systems)



Change Over System































Stochastic Transient 

Probability Matrix (STPM)



Limiting Values



𝑷 =
𝑷𝟏𝟏 𝑷𝟏𝟐
𝑷𝟐𝟏 𝑷𝟐𝟐



α𝑷 = α



A-Customer Based Indices
SAIFI

SAIDI

CAIDI

ASAI

ASUI





SAIFI



SAIDI



SAIDI







Optimum Social 

Welfare Point

Utility Prefer Point



CAIDI



ASAI



ASUI



B-Utility Based Indices

ENS

AENS





ENS



AENS



C-Load Based Indices

ASIFI

ASIDI



GIS



ASIFI



ASIDI



D-Interrupted Customers Based 

Indices

CAIFI

CTAIDI





CAIFI



CTAIDI



E- Momentary Interruptions Based 

Indices

MAIFI



MAIFI









Black out





SAIFI

SAIDI

CAIDI



SAIFISAIDI



CAIDI

CAIDI



SAIFISAIDI

CAIDI

SAIFISAIDI

CAIDI







SAIFI

SAIDI

CAIDI

CTAIDI

CAIFI

ASAI

ASIFI

ASIDI





SAIFI

MAIFI




