Piston Pump M obile Unity Tour Problem: An Evo lutionary View

M arco César Goldbarg

DIMAp, UFRN

Campus Universit ário, Lagoa Nova

Nat al, Brazil , 59 072 - 084

El izabeth Ferreira Gouvêa

Francisco Dantas de M . Neto

Abstract

Thi s work present s a versi on of th e Pist on Pump

Unit yTour Problem. The problem is solved by three evoluti onaryalgorithms des igned according t o genet ic and transgenetic approaches.

1 INTRODUCTION

A Pi ston Pump Mobi le Unity, PPMU,i s a vehicl e used i n the exploi tation of onshore petroleum fi el ds to recover the oil of some wel ls t hat have not enough energyto l ift the oil t o t he surface. The ti mes needed for the PPMU to move from a wel l to another one and to i nstall and uninstall it s equi pment depend on fact ors such as condi tions of the road s, wel l charact eristi cs and t he

PPMU operator´s experience. These variables can be empiri callydet ermined bymeans of the hist oryof operations. The obj ective is to determi ne a sequence of visi ts of t he PPMU t o the wel ls such t hat the oil volume recovered is maxi mized, gi ven a certain worki ngperiod.

In this versi on of t he Pist on Pump Mobi le Unit yTour

Probl em, PPP, a well can not be considered more than once i n the same working period. The PPMU working period can contain more than one tour. Three evolut ina ry algorit hms were i mplemented to solve the Pist on Pump

Mobile Unit yTour Problem (PPP): a genet ic and t wo transgeneti c ones .

2 ALGORITHM S

For the PPP a chromosome is a sequence of wells t hat wi ll be visit ed bythe PPMU. The cont ribution of a well to the f it ness of a chromosome i s it s volume divided bythe dist ance between the wel l and the last posi tion of the

PPMU. The fit ness of a chromos ome is the summati on of the contributions of all the wel ls in that chromosome.The

Geneti c Algorithm used the roul lete wheel met hod to select the parents of t he next generati on. Given t wo parents, two offspring are generated byfi xing one parent and trying to insert one well of t he other parent in the sequence of visi ts of the former. Mutat ion is bas ed on the wel ls with l o w occurrence in t he populat ion. One of t hose wel ls is chosen at random and i nserted into a chromosome.

Computat ional Transgenetics, CT, is a mult iagent propos al t hat aims at managi ng the process of informat ion insert ion i n an evolutionarycont ext . CT cons iders t he epigenetic, the sexual reproducti on and the prokaryoti c recombinati on paradigms of evol ut ion. CT provides two classes of evolutionaryal gorithms: the Extra - Intracel lular

Transgeneti c Al gori thms, EITAs (Goldbarg and Gouvêa,

2001), and Proto - Gene ( Gouvêa and Goldbarg, 2001). CT infi ltrat es i nformation i n an evoluti onaryproces s by means of transgeneti c agents. A t ransgenet ic agent may be composed byone or more memes and an operat ing method. A meme i s a proposal t o organi ze a given DNA segment. The memes used on t he transgenetic algorithms were pairs of well s. There were generat ed n /2 pairs of wel ls, where n i s the number of well s of an instance. The wel ls were sort ed byoil volume in non crescent order and, t o generat e a pair, two well s were chosen at random from the first half of the wells ,t hati sthe hal fwith hi ghest volumes.

3 COMPUTATIONAL EXPERI MENTS

The approach used i n the transgeneti c algorit hms showed a better performance than the Genetic Al gorithm. The

ProtoG al gorithm present ed the bett er performance for al l the i nst ances generat ed. Furthermore, real PPP probl ems of a brazili an pet roleum companywere also sol ved bythe three al gori thms presented and, again, Prot oG found the best sol utions.

Acknow ledgments

Thi s research was funded byFinep/ CTPetro and ANP/RH program.

References

M. C. Goldbarg and E. F. Gouvêa (2001). Extra -

Intracel lular Transgenet ic Al gorithm, GECCO 2001

Proceedings of the Genet ic and Evolutionary

Computat ion Conference , 762. San Francisco, CA: Mor - gan Kaufmann.

E. F. Gouvê a and M. C. Goldbarg (2001). ProtoG: a

Computat ional Transgenet icAlgorit hm,In Proceedingsof

MIC 2001 ˘ 4 th Met aheurist ics Int ernat ional Conference ,

Porto, Port ugal , 625 - 631.