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ABSTRACT

ARTICLE INFO

This paper presents a novel Approximate Dynamic Programming (ADP) ap-
proach to solve large-scale nonlinear constrained Equipment Replacement
(ER) problems. Since ADP requires accurate estimations of states for future
periods, a heuristic estimator based on data clustering was developed for the
case study of this paper with small number of sampling periods. This ADP
approach uses a Rollout Algorithm to formulate the problem in a Rolling hori-
zon. The model was solved using Genetic Algorithm (GA). This framework was
successfully applied for the decision making process of replacement / mainte-
nance of 497 transformers in a power distribution company, which led to a
significant reduction in the expected costs. The proposed framework possess-
es favourable features such as minimizing the effect of uncertainties in the
state variables and measurement inaccuracies, which make the model robust
and reliable. This work provides a novel general approach that can be em-
ployed for other industrial cases and operations research problems.
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Izvirni znanstveni clanek

Nov pristop pribliznega dinamicnega programiranja za
problem zamenjave opreme z omejitvami: Studija primera
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POVZETEK

PODATKI O CLANKU

Ta clanek predstavlja nov pristop pribliznega dinami¢nega programiranja
(ADP) za reSevanje velikih nelinearnih problemov z zamenjavo opreme (ER).
Ker ADP zahteva natancne ocene stanja za prihodnja obdobja, je bil v tem
prispevku za Studijo primera razvit hevristi¢ni ocenjevalec z majhnim Stevi-
lom obdobij vzorcenja, ki temelji na zdruzevanju podatkov. Za oblikovanje
problema s premakljivim obzorjem, uporablja ta pristop ADP algoritem rollo-
ut. Model smo resili z uporabo genetskega algoritma (GA). Ta raziskovalni
okvir je bilo uspeSno uporabljen za postopek odlo¢anja o zamenja-
vi/vzdrZevanju 497 transformatorjev v elektrodistribucijskem podjetju, kar je
povzrocilo znatno zmanjSanje pricakovanih stroSkov. Predlagani okvir ima
ugodne lastnosti, kot sta zmanjSanje uc¢inka negotovosti v spremenljivkah
stanja in neto¢nosti meritev, zaradi katerih je model robusten in zanesljiv.
Raziskava ponuja nov sploSen pristop, ki ga je mogoce uporabiti za druge
industrijske primere in reSevanje problemov pri operacijskih raziskavah.
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