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APLICATION SOFTWARE FOR RELIABILITY ESTIMATION AND RISK

EVALUATION

Problem Description

The technical project processing is a rule at the
end of the solution selection. The criterions for
evaluation can be utility, economic, ecology,
strategy in-groups, etc. The quantitative
evaluations of the single construction parts are
available from the project processing. Aggregated
value which evaluates complete project is not
always available. The designer has neither static
and dynamic values, nor the one describing the
risks of the proposed solution available.

The question of the engineering (technical)
reliability conception [4], [5] and economic view
[6], [7], [8] concerning risks, uncertainty,
indeterminateness, reliability differs both in
conception and methods. The connection is not
directly portable from the view of the theory
availability, but as regards of loosing information
when establishing aggregates for final economical
information. The technical disciplines have a
more definite way to access data. They solve
exercises with explicitly defined inputs; create
solutions without links to higher aggregate
parameters.

Status Quo

The modern project documentation process is
being practiced in the environment of efficient
CAD application systems. Its architectonical and
technical outputs are on the high level.
Economical resumes are on the level of the
guantitative parameters and its financial analysis.
Application tool evaluating the quality of
respective construction parts and their risks are
not processed with for the concrete solution
above.

The realization software [3] sufficiently provides
information about terms and balance-sheet of
sources. Currently, it is not possible to obtain
reliable values of the terms and balance-sheet of
sources from risk calculation otherwise then using
the Monte Carlo method.

Application Software for Risk Evaluation

In the risk and reliability evaluation process 2
project phases are recognized:

1. Project solution
2. Realization solution

The project solving suggests project
decomposition into individual constructional parts
in required details. The realization solution
divides the project into activities and definekén
among these activities. Every attribute
(constructional element in project, activity in a
progress chart) is complemented by a risk interval,
in which will the actual value in realization
process appear. In the frame of this interval,
possible disturbances by technical processing or
final realization process are simulated (8#e in

giant. 1).
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Picture No. 1: Risk value addition to single
project element (constructional parts, activities i
a progress chart).

Every evaluation level has its evaluation weight
(v}). By aggregating a lower simulation level, we
can get a higher evalution level according to the
scheme see Picture No. 2.

After aggregation all lower levels we obtain final
evaluation of the complete project including
statistical and especially value-reliable datag(e.
reliable termination of realization processes).
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Picture No. 2: Aggregation of the lower
simulation levels from the Picture No. 1.

Except the project risk investigation, it is sultab
to also create parameterization studies. The

parameterization of changes engaged into exercise

presents an area in which the solving can/should
be carried out. The question of reliability of give
guestions has a key meaning. From time
perspective, the future data are negatively
influenced:

- probable occurrence of changes in the
primary propositions of the project,

- risks,

- uncertainty,

- indeterminateness.

Their sources can in the initial stage be calcdlate
and evaluated. From this point of view, reliability
guestions mean important information. In
technical disciplines, reliability definition [4]5]

is generally accepted as follows:

The reliability equals the probability that system
fulfillsits function in the time defined and given
specified conditions.

In the economic disciplines, we mostly are
working with risk evaluation, to which the

preconditions of the exercise economic setting are

exposed.
We can write R(t) = P; C(t),, whereP; are

disturbance probabilities of presumptions
connected with penalty parameters C(t).

Legislation

« CSN EN 60300-1 management spolehlivosti -
Cast 1: Systémy managementu spolehlivosti

« CSN EN 60300-2 management spolehlivosti -
Cast 2: Smrnice pro management spolehlivosti

. C§N EN 60300-3-14 management spolehlivosti
- Cast 3-14: Pokyn k pouZiti - Udrzba a zajist
adrzby

« CSN EN 60300-3-2 management spolehlivosti -
Cast 3-2: Pokyn k pouziti - 8bdat o
spolehlivosti z provozu

« CSN EN 60300-3-3 management spolehlivosti -
Cast 3-3: Pokyn k pouziti - Analyza nakiad
Zivotniho cyklu

Basic literature

» Dynamicky harmonogram (elektronické
rozvrhovani technicko-ekonomickych protes
fizeni malych a stdnich podnik), Vaclav
Beran a kolektiv, Academia 2002, ISBN
802001007-6

» Modelovani wizeni 20, Beran, V., Dlask, P.,
Heralova, R., 1. vyd., Prah&VUT 1998, 121
s., Web. texty: Praha, ISBN 80-01-01883-0

» Microsoft Project 2003, SW aplikace
projektovéhaizeni

« Sejnoha J., Blazek V.: Zaklady inzenyrského
pojeti spolehlivosti a jejiho hodnoceni, VI
konference spolehlivosti

* Rao S.S.: Reliability — Based design, McBrow-
Hill, Inc. New York, Toronto

» Beran V., Dlask P.: Management udrzitelného
rozvoje region, sidel a obci, Academia Praha,
ISBN 80-200-1201-X, 2004

* Beran V., Dlask P.: MDM - teoretick&ipucka,
Simulace a dynamika technicko-ekonomickych
uloh, CVUT v Praze, Fakulta stavebni, ISBN
80-01-03072-5, 2004

 Dlask P.: Modifikovany dynamicky model pro
reSeni technicko-ekonomickych dloh s pouzitim
rizik a nejistot,CVUT v Praze, Fakulta
stavebni, doktorska disettd prace
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