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Dean Dr Sudha Balagopalan
presents a paper in Malta

Dr Sudha Balagopalan (Dean — Academics) presented a paper, co-
authored with Mr S Ravishankar (AP, CSE Dept), 1in the 9th
International Conference on Operations Research and Enterprise
Systems (ICORES 2020) held at Valletta, Malta. The
presentation, held on 22 February 2020, was in the poster
format.

The purpose of the Conference was to bring together
researchers, engineers, faculty, and practitioners interested
in both theoretical advances and practical applications in the
field of operations research. Two simultaneous tracks were
being held: one on domain independent methodologies and
technologies and the other on practical work developed 1in
specific application areas.

All papers presented at the conference will be available at
the SCITEPRESS Digital Library and a short list of revised and
extended versions of presented papers will be published by


https://news.vidyaacademy.ac.in/2020/02/26/another-research-paper-by-our-dean-dr-sudha-balagopalan-at-malta/
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Springer in a CCIS Series book.
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Malta is a Southern European island country consisting of an
archipelago in the Mediterranean Sea. It lies 80 km south of
Italy, 284 km east of Tunisia,and 333 km north of Libya. With
a population of about 475,000 over an area of 316 km™2, Malta
is the world’s tenth smallest and fifth most densely
populated sovereign country. Its capital is Valletta, which
is the smallest national capital in the European Union by
area at 0.8 km™2 (0.31 sq mi). The official and national
language is Maltese, which is descended from Sicilian Arabic
that developed during the Emirate of Sicily, while English
serves as the second official language. (Wikipedia)
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Albairacs

We looik o comflions in powey sosien problems from s opemaranos saghe & e Gane Theon (GT) oonoepis
for medelimg snd wobving. Tomodel ihe conflichy sffectively we westdy fte playen, cptminng quasnty & fhe
platfoes. e detail owo case siodiss & ooore arees where the princsples developed hold. W focus oo Coopentive
O & exctend 12 X e 7. Market et wocls like & Semtial pricng, averss eluscly nde, gaph.
L d al} i e developed 10 organine fhe ptirnation, procts. Wedevelop ‘Power Veoen' wed 1o
e B st sl s i walbiey TR msccinnging s i e i ot warvicink
00T ise pewverfial ook for optemisaton i @ pracial senie with conflion and comeadinery iscentiven.

Introduction

Conflict sibzabions i the alecinorty market context wamant the peed o compele or cooperane’ nego-
afara [1] and choose straiegies io maximize benefics via a rational decisiom making. The apt chocs of
plavers, the forced evolution of the *live’ decision vanahle, the strategic desipn of information cooeds-
mation and parameters embedded in the charactanshe function influencing faciliiating a conflici-free
sharing of benefis make Cooperstive Gasse Theory a sustable platform for modedling and sobneg
the probdess. Accordengly, crucial market engineensg inols are developed 1o coordinate an optimum
et of rades in 2 pom-mwegrated market where

1. G | SETAEITE. DVETPOWET £ng leadsng 1o sbeme of power ¢oeri-

dors ofening "open acoess” by the mdmsmﬂmrme oo porwer portiolwe acquestinca
2. Asy e, distributed g o & decssion Bow & analvais bead 1o non-imegraisd operancas

3. Inelastec trawsmismon secter thoagh resgurces e lmuted & demand 18 mamamum

Main Objectives

Wemainly aim o address the conflicts reported in power markets via a CGT platform and specafically
L. Todesign critical roles for players and rules of the gamse to reinstate neswork disciplme.

2. Toderelop the charactenstic funcnea as & wol 1o achieve 'commen came’ & penalize deveanoas
3. Toelasticese the Need Vi “Willingness to pay” curve & mcenhvese commesoe

4. Toinlegrate operations vid coabinons where paniners are wemified v & powerfid ol & theseby
address distnbigted and ssvermetine infocmation

4 Todevelop CGT wols 1o strengthes the Pay-off vector 2s an caus of makeg a choice

Materials and Methods

The 4 stage algorsthm of CGT based mod

fling and organizing optumazed solsfions s grven mFig. 1.
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Figure 1: Costrinusng Cpmtimal risdes via OGT

Mathematical Section

The 3 toods designed are as fallows:
TSC s desagned 25 a quadratic for optimizing; as 2 10ed to s the rules of the road by the TP, 1t
penalinés loss, comgeahen, 6o mich pewei shuntlsng aver cormudeds {3- 5 umes demand coimmamed )
where quignidies loss, 7 hee flows & a B o, o sunshle weighes for penalizing elessents of unwanted
transactions

Pig) = &t + bEmest + (oot + ¢ (13
Such a constrect enahles developasent of elasthcsy of desnand a8 3 190 in the melasie open ac- cess
transsmiiison secioe; ge 4 enabler 10 differennal Prcing; fellows Taverse Elsaticity Rude; tanes
differeatially deviations freen the bowest TSC for indsvidual or coalitices] combenstica of tades ax
demoostrated 1n Fig 2.
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Cince the best possuble TSC figures are released by TP, the Dascos wse local informabion to comtact
coalibcn partoers For a2 wim-wan TSC share. The Power vectorsiPV) computed as below ezakle part-
netng with apents wha merease therr own trade velumes bet at low TSC, by cassmg cosnber-flows
fepay=1 - Ira T, o
L] Ll

Eere T4 ix the adiacency matrix of A wath £y = 1of (¥ ) =maamcof A & 5 1= the score /oo of
successors of each node.

Results

The algoechm with the roods e apphied 1o 2 % bes neg masn 165 MW & 2 24 bas, mdial, 12158W
real sysiens; the resuliy ane tabalaned
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Talble 1; Tabie capaom
Anotier GT applicanon is the Transmssion charge dharing as per alporithes design i Fig. 4 for ob-
tunmg 3 Socially Stathle Transferable Utalry Core [2] (55T 22 solution space. Fugure alss shows
a sompinieon betwieen some svilible metheds. The 1eal tme witkdsawals are prevented becauss of
i endogenous parkmerers uied in the power vectos
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Conclusions

= Appropriate Game Theory applicatoms with additomal tools can model & sobve power sysem
problems m conflict sstuations

» Oiptimmally islanding the faulSed pomer svstem and th Fer pudicaal are apt i
probiems which can be adequasely resalved using GT.

= Power vector is a powerfal toal which can be used to resolve information deficiency and consequent
uncertainives m social problems also.

= Dhfferentzal pricing cam be optemally spplied io address market problems mcksding volagiliby,

+ Operation, cost sharing. mepaet resolunes. wekl=g fungebles erc. are sl outcomes of ‘choices'
made and peponations and hesce more accepaable.
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