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Rezumat: Dereglementarea a transformat industria dintr-o struc-
turd cu preturi reglate intr-o structurd cu determinarea preturilor
pe principiul pietei. Dereglementarea pietei a adus in discutie
notiunea de licitatie, iar cuvdntul , licitatie” a intrat pentru prima
oard in dictionarul inginerilor in electrotehnica.

O licitatie se poate defini ca fiind un joc cu instructiuni in-
complete pentru a determina costul unui produs ce nu are o va-
loare standard. Este o institutie cu reguli explicite pentru determi-
narea preturilor si alocarea resurselor, pe baza ofertelor partici-
pantilor. O licitatie constd, in esentd, din patru entitati: participanti,
obiecte, functii de achitare a platii si strategii. Participantii, fie
sofisticati fie rationali, sunt participantii la piata care fac oferte
pentru serviciul (obiectul) care este supus licitatiei. Functiile de
achitare a platii reprezinta diferitele mecanisme de stabilire a
preturilor, costurile pentru pregdtire, participare, rezervare §i
informare. Ideea de fond la o licitatie este maximizarea profiturilor
prin intermediul participantilor si, pentru a atinge acest scop,
se utilizeaza diverse strategii.

O miriada de tipuri de licitatii iau nastere datoritd faptului
cd participantii cunosc pretul serviciului §i metoda de a procura
obiectul supus licitatiei. In aceastd lucrare, se prezintd diferitele
tipuri de licitatii si strategiilor de licitare pe piata dereglatd a
industriei energiei electrice.

Cuvinte-cheie: dereglementare, sistem energetic, piata de energie

1. Introducere

Omul a inventat licitatiile cu mult timp 1n urma si acestea
au constituit intotdeauna o metoda de a face afaceri. Primele
mentiondri sunt cele ale unor licitatii ce au avut loc in 500
i.e.n., organizate de greci. Herodot, cunoscut ca ,parintele
istoriei” se referea astfel la o licitatie sateasca: In fiecare
sat, 0 datd pe an, toate fetele de maritat se adunau intr-un
singur loc, in timp ce barbatii stiteau in jurul lor intr-un
cerc; un adjudecator le striga pe toate si, rand pe rand, fie-
care fata se ridica si era oferitd spre vanzare, incepand cu cea
mai frumoasa, continuand cu cea mai frumoasa dintre cele
ramase dupa ce prima fusese vanduta pentru un pret bun.” [9]

In practicd, existd mai multe tipuri de licitatii. Printre
cele mai faimoase tipuri se numara: licitatia englezeasca,
licitatia olandeza si tipul de licitare inchis. in cadrul celor
englezesti, adjudecatorul porneste de la un pret de baza,
iar ofertantii ridica pretul panad cand se ajunge la un pret
care este acceptabil numai pentru un anume ofertant. Pe
de alta parte, in cadrul licitatiilor olandeze, adjudecatorul
porneste de la un pret de varf pe care il micsoreaza pana
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1. Introduction

Auctions have been known to man since a long time and
have always been a method to do business. There are refer-
ences to auctions as early as 500 BC by the Greeks. Here-
abouts, commonly known as the father of history mentions
a village auction as: "In every village once a year all the girls
of marriageable age used to be collected together in one place,
while the men stood around them in a circle; and auctioneer
then call each other in turn to stand up and offered her for
sale, beginning with the best-looking and going to the second
best as soon as the first had been sold for a good price." [9].

There are several types of auctions in wide practice. Some
of the more famous types are the English auction, the Dutch
auction and the Sealed Bid type. In the English auction the
auctioneer starts from a base price and the bidders go on
increasing the bid price until a price is reached which is
acceptable only to a particular bidder. On the other hand, in
the Dutch bid the auctioneer starts from a high price and goes
on decreasing it until a bidder or a buyer is found for that
item at that price. In the sealed bid type of auction, the bidders
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cand se gaseste un ofertant sau un cumparator pentru obiect
la acel pret. In cadrul tipului de licitare inchis, ofertantii isi
prezinta ofertele de cumpdrare in plicuri inchise, iar adju-
decatorul o alege pe cea mai atragatoare pentru el sau ea.

Principalul motiv pentru dereglementare consta in re-
ducerea pretului energiei electrice furnizatd consumatorului.
Inaintea dereglementirii folosirea rezervei de putere era
solutia prezentata. Prin rezervare au fost eliminate entitatile
redundante si aceasta conduce la rezultate economice ceva
mai bune. In pietele dereglementate se realizeazi acelasi
lucru prin competitia diversilor GenCo, TransCo si DisCo.
Competitia este realizatd prin licitatii care se organizeaza
pentru a vinde sau cumpara capacitati de producere sau
transport. In industria electrica din zilele noastre sunt in
principal licitatii la trei nivele. Acestea sunt:

« O licitatie pentru capacitatile de producere. Aceste lici-

tatii sunt fie tinute in avans, pentru capacitatea de pro-
ducere contractatd, fie continue pana la ora dinaintea
prognozei sarcinii. Obiectivul acestei licitatii este obti-
nerea capacitdtilor de producere in avans de sarcina
actuala si precizia este in jur de +/- 8% din sarcina totala.
Tipul de licitatie este de obicei dublat si dinamic. GenCo
oferd capacitatile lor spre vanzare si DisCo liciteaza la
fel. Anumite reguli sunt urmate, capacitatile de produ-
cere nu intereseaza prea mult pe GenCo, dar orice surplus
de capacitate pe care ei o detin, poate fi vanduta la un
tarif mai mare la care gaseste un cumparator. Orice sur-
plus de sarcind care nu este solicitat, poate fi vandut fie
prin licitatia de rezerva, fie prin licitatia ajustarii sarcinii.
Licitatia continua pana la inchiderea pietii de licitatie
si la sfarsit este realizatd o altd prognoza cu o precizie
si mai buna si o se desfasoara o licitatie dubla continua.
O licitatie pentru rezervele turnante si cu pornire rapida
se desfasoard dupa ce prima licitatie s-a incheiat. La
acest tip de licitatie GenCo vinde orice surplus de capa-
citate de producere pe care le detin pentru acoperirea
intreruperilor neprogramate sau deficitelor DisCo. Pretul
energiei vandute in cadrul acestei licitatii are doua compo-
nente: una este costul care trebuie platit citre GenCo
pentru mentinerea rezervei de capacitate si a doua este
taxa normala a energiei in § / kWh pentru folosirea
capacitatii pana la trecerea deficitului sau a iesirii din
functiune. Probabilitatile intre-ruperilor sarcinii si capa-
citatilor de rezerva solicitate a fi indeplinite sunt facute
publice si se asteaptd ca o capa-citate de rezerva de 12 %
sa fie suficientd pentru a onora majoritatea intreruperilor
normale si caderile asteptate.
O licitatie pentru ajustarea sarcinii care este in principal
realizatd 1n scopul onorarii variatiilor actuale i progno-
zate ale cererii. Aceste licitatii sunt de asemenea numite
licitatii de marire / micsorare, realizdnd pentru GenCo
incrementarea sau decrementarea angajamentelor lor
bazandu-se pe abaterea cererii prognozate de la cea re-
alizata in realitate. Cumparatorul care esueaza in cumpa-
rarea de energie electricd suficientd pentru a-si onora
cererea, trebuie s plateasca preturi mai mari pentru a-gi
onora nevoile, ca si cum ar fi necesar sa cumpere energie
la un tarif mai mare de pe piata de rezerva.

Licitatiile sunt studiate pentru a ne forma o idee asupra
celui mai potrivit fel de licitatie pentru un caz particular si
pentru a implementa anumite modificari la metoda existenta
de licitatie. Aceste studii vizeaza realizarea functiei optime

present their respective bids in sealed covers and the auction-

eer chooses the most attractive one to him or her.

The main reason for deregulation as stated is to reduce
the price of the electrical energy being supplied to the
consumers. Before the deregulation power pooling used to
be the solution presented. By pooling redundant entities were
removed and this led to slightly better economics. In the
deregulated market the same is achieved by the competition
between the various GenCo, TransCo and DisCo. Competition
is realized through auctions that take place for selling or
buying generation and transmission capacities. In the electric
industry of today there are mainly auctions at three levels.
They are:

« An auction for the generation capacities. These auctions
are either held in advance for generation capacity commit-
ment or continuous auction trading till the hour ahead
forecast of load. The objective of this auction is to obtain
generation capacities in advance of the actual load and
the accuracy is aimed to be around +/- 8% of the total
load. The type of auction is usually double sided and
dynamic. The GenCo offer their capacities for sale and the
DisCo makes bids for the same. Certain rules are followed
in that the base generating capacities don't fetch much
for the GenCo but any surplus capacity they have can be
sold at a higher rate which finds a buyer. Any surplus load
not committed can be sold either in the reserve auction
or in the load adjustment auction. The auction continues
till the close of the auction market and at the end another
forecast is made with an even better accuracy and a
continuous double auction takes place.

An auction for spinning and quick start reserves conducted

after the first auction is completed. In this type of auction

GenCo sell any surplus generating capacity that they have

to meet unscheduled outages or to a DisCo shortfall. The

energy sold in this auction has two components to its price:
one being the cost to be paid to the GenCo for maintaining
the reserve capacity and the second being the normal
energy charge in $/kWh for using the capacity till the
shortfall or outage was overcome. Probabilities of load
outages and reserve capacities required to meet them are
made public and it is expected that a reserve capacity of

12 % is sufficient to meet most of the normal outages and

expected shortfalls.

e An auction for load adjustment that is mainly for the
purpose of meeting the variations in actual and forecasted
loads demand. These auctions are also called the incre-
ment / decrement auctions as they are basically meant
for the GenCo to increment or decrement their commit-
ment based on the deviation of the forecasted demand
from the actually realized one. The buyer who fails to
buy enough of electric power to meet the demand has to
pay higher prices for meeting its demands as it has to buy
power at a higher rate in the reserve market.

Auctions are studied in order to get an idea of the best-
suited type of auction for a particular case and to implement
some modifications to the existing method of auctioning.
These studies are aimed at producing the optimal function
for maximizing the profits. An auction is best studied in the
following two ways: theoretical auction analysis and experi-
mental auction analysis.

In the theoretical analysis of an auction, the explicit model
of the auction and its rules are studied by the economist to
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pentru maximizarea profiturilor. O licitatie se studiaza cel
mai bine in urmatoarele doud moduri: analiza teoretica a
licitatiei §i analiza experimentald a licitatiei

La analiza teoretica a licitatiei, modelul explicit al lici-
tatiei si regulile sale sunt studiate de un economist pentru
intelegerea informatiilor referitoare la sistemul preturilor.
,,Rezultatele teoretice in teoria licitatiei pot explica existenta
anumitor institutii de comert si pot chiar sugera imbuna-
tatiri ale institutiilor existente: Astfel teoria licitatiei are
atat aspecte pozitive, cat si normative” [1]. Dezavantajul
unei licitatii teoretice constd in faptul ca este aplicabila
doar licitatiilor simple si poate deveni foarte complexa
cand se aplica sistemelor de licitatii mari.

La analiza experimentala a licitatiei, economistii studiaza
o licitatie In cadrul unui laborator. Aici jucdtorii sunt so-
licitati sa subscrie la oferte si sa primeasca premii ale profitu-
Iui, concomitent cu intrarile lor. Aceasta se bazeaza pe
faptul cd fiecare jucator intentioneaza sd-si maximizeze
functia profitului sau.

2. Mecanismele licitatiei

Inainte de a depinde de procedura adoptata in oferta si
vanzare, mecanismele de licitatie se considerd a fi de tipul
urmator:

Licitatie a ofertei ascendente sau englezd. Aceasta este
un tip comun de licitatie In cadrul céreia cel care liciteaza
incepe la pretul de rezerva al obiectului si oferta Inainteaza
progresiv pand cand nici un jucator nu realizeaza o oferta
mai mare. In aceasta licitatie, fiecare oferta tine cont de
celelalte oferte citate.

Licitatie a ofertei descendente sau olandeza. Aceasta
este o licitatie descendenta a ofertei in care cel care lici-
teaza porneste licitatia la un pret ridicat si solicita un set de
oferte descendente pana cand un ofertant acceptd obiectul
la pretul curent. O ofertd pentru un obiect chiar de la Ince-
putul licitatiei asigurd o sansa sigurd pentru a obtine obiectul
de la ofertant, dar micsoreaza profitul respectivului ofertat la
zero. Dupa cum se procedeaza la licitatie si dupa cum pretul
marfii scade, posibilitatea unui profit creste de multe ori.

Licitatia prin ofertad inchisa la primul pret. La acest tip
de licitatie, toti ofertantii sunt solicitati sa subscrie ofertele
lor intr-o maniera secretd. Nici un ofertant nu cunoaste
cota unei alte oferte. Cel mai mare ofertat este premiat cu
obiectul corespunzator pretului ofertei sale. O variatie a
acestei licitatii este numitd Dubla licitatie, In care In ambele
parti, cea care cumpara si cea care vinde, subscriu ofertele
lor si este realizata o asociere intre aceste valori subscrise
pentru a obtine optimizarea pe piata.

Licitatia prin ofertd inchisd la al doilea pret. Ofertantii
subscriu ofertele lor secretizate si cel mai mare ofertant
este premiat cu obiectul corespunzitor pretului ofertei
secundare celei mai mari. La aceasta licitatie, cel mai
mare ofertant realizeazd intotdeauna profit, dacad aceasta
cotd este rationala.

3. Clasificarea licitatiillor

Licitatiile pot fi clasificate in numeroase moduri. Cele
mai utilizate moduri sunt prezentate in figura 1.

In cadrul unei licitatii statice, oferta de licitare prezentati
de un ofertant nu este cunoscuta celorlalti ofertanti, pe cand
in cadrul unei licitatii dinamice fiecare ofertant cunoaste
ofertele celorlalti ofertanti si 1si revizuieste oferta in functie
de propriile nevoi. O licitatie discriminativa este aceea in

achieve an understanding of the informational asymmetries
of the pricing system. "Theoretical results in auction theory
can explain the existence of certain trading institutions, and
perhaps can even suggest improvements in existing institu-
tions: Thus auction theory has both positive and normative
aspects"[1]. The disadvantage of a theoretical auction is that
it is applicable for simple auctions only and can become very
complex when applied to bigger auction systems.

In an experimental auction study, the economists study
an auction under laboratory atmosphere. Here the players
are subjected to submit bids and receive awards of profits
concomitant with their input. This works on the assumption
that each player intends to maximize his profit function.

2. Auction Mechanisms

Before Depending on the procedure adopted in bidding
and selling the auction mechanisms are considered to be of
the following types:

English or ascending-bid auction. This is a common type
of auction in which the auctioneer starts at the reserve price
of the object and the bidding goes on progressively until no
player makes a higher bid. In this auction, each bidder has
the knowledge of other bidder's quote.

Dutch or descending-bid auction. This is a descending-
bid auction where the auctioneer starts the auction at a high
price and calls a set of decreasing bids until a bidder accepts
the object at the current price. A bid for the object at the very
start of the auction ensures a sure chance of getting the object
for the bidder, but it decreases the profit of that bidder to zero.
As the auction proceeds, and as the price of the commodity
falls, the possibility of a profit increases manifold.

First-price sealed-bid auction. In this type of auction, all
the bidders are required to submit their bids for the object
in a sealed manner. No bidder knows the quote of another
bidder. The highest bidder is awarded the object for his bid
price. This is also implemented in the tender system in many
an industry. A variation of this auction is called a Double
auction where in both the buying and the selling parties
submit their bids and offers and a match among these submit-
ted values is made to achieve optimization in the market.

Second-price sealed-bid auction. Bidders submit their
sealed bids and the highest bidder is awarded the object at the
price of the second highest bid. In this auction, the highest bid-
der always stands to make a profit, if his quote is rational [3].

3. Classifications of Auctions
Auctions can be classified in numerous ways. The most
common ways are presented in figure 1.

| Static | | Dymamic |

]

I Open II Sealed I

v
[ Discrirminating | [ o Diseririnating |

Fig. 1. Clasificarea licitatiilor
Figure 1. Classifications of auctions
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care ofertantii sunt platiti in functie de ofertele prezentate.
O licitatie nediscriminativa este folositd in cazurile cand
existd cumparatori multipli sau vanzatori multipli, cand
ofertantii castigatorii sunt toti platiti cu acelasi pret.
Licitatiile engleze si olandeze sunt exemplu bune de
licitatii deschise. Tipurile de licitatii inchise sunt licitatiile
inchise de oferte de pret primar sau pret secundar [4].

4. Licitatii pe piata energiei electrice

Partea A4 a pietii energiei electrice mondiale este in pre-
zent 1n proces de dereglementare. Dereglementarea este o
schimbare de la integrarea verticala a pietii la o integrare
orizontala. Integrarea verticala a pietii se refera la situatia
cand o singura companie poate sa posede generatoarele de
producere a energiei, liniile pentru transportul energiei si
distribuitori pentru a putea dispeceriza energia. Acum, pe
o piata dereglatd, lucrurile se petrec foarte diferit. Pe o
piatd dereglementatd, sunt integrate orizontal companii
separate numai pentru generarea energiei numite GenCo,
alte companii numai pentru transportul energiei numite
TransCo si altele numai pentru distributia energiei numite
DistCo, iar tranzactiile/afacerile dintre ele sunt dirijate de
o institutie neutrd numita ICA (Administrator Independent de
Contract) care indeplineste functia de adjudecator. GenCo
poseda generatoarele care produc energia si isi prezinta
ICA-ului ofertele de vanzare a energiei. DistCo poseda
cumparatorii si, la randul lor, isi prezintd ofertele ICA-ului.
ICA alege perechile de vanzatori i cumparatori in functie
de ofertele fiecaruia si alege TransCo in functie de cantita-
tea si calitatea energiei. Astfel intrd In discutie conceptul
de rotire. Rotirea se referd la utilizarea resurselor de trans-
port ale unui sistem pentru a transporta energie pentru alta
entitate [7].

Licitatiile duble si licitatiile inchise sunt cele mai potri-
vite licitatii pentru industria pietei dereglate a energiei. in
cadrul unei astfel de licitatii, GenCo si DistCo isi prezinta
ofertele de vanzare si cumparare ICA-ului. Procedura dupa
care se fac perechile este algoritmul sus-jos [12]. In cadrul
acestei metode de a face perechile, celei mai ridicate oferte
de cumparare i se asociaza cea mai joasad ofertd de vanzare.
Apoi, celei mai inalte oferte de cumpérare ramase i se aso-
cieze cea mai joasa ofertad de vanzare ramasa. Procesul se
incheie cand cea mai ridicatd ofertad de cumparare ramasa
este mai mica decat cea mai joasa ofertd de vanzare raimasa [3].

Intregul proces se desfisoara folosind o piatd de lici-
tatii computerizata, ce constd in diferiti participanti si un
evaluator de contract, ca in Fig. 2.

Evaluatorul de contract verifica ofertele si constrangerile
retelei sistemului pentru orice nepotriviri. in cazul nepotri-
virilor, oferta este respinsa, iar evaluatorul evalueazd urma-
toarea ofertd consecutiv. Daca nu exista nici o nepotrivire,
evaluatorul permite licitatiei sa continue fara obstacole.

I ICA

f+—

In a static auction the bid submitted by a bidder is not
known to another bidder while in the dynamic auction each
bidder knows the bids of all the other bidders and revises
his bid according to the need. A discriminating auction is
one in which the bidders are paid according to their offered
bids. A non-discriminating auction is used in multiple buyers
or multiple sellers scenario where the winning bidders are
all paid a uniform price.

An English and Dutch auction are good examples of an
open auction. First-price and second-price sealed-bid auctions
are the types of the sealed auction [4].

4. Auctions in Electric Power Market

The A part of a world electric power market is now being
deregulated. Deregulation is a change from the vertical
integration of the market to a horizontal integration. In a
vertically integrated market, a single company could own
the generators for producing power, transmission lines for
transmitting power and distributors for the sake of dispatching
power. Now, in a deregulated market, there is an entirely
different market scenario. Here, separate companies for
generation of power alone called GenCo, other companies
for transmitting power alone called TransCo and others for
distributing power alone called DistCo are integrated horizon-
tally and the transaction/business between them is conducted
by a neutral institution called ICA (Independent Contract
Administrator) which acts as the auctioneer. The GenCo
owning generators produce power and submit their offers to
sell this power to the ICA. The DistCo are the buyers and
they in turn submit their bids to the ICA. The ICA adopts
bid-binding to match the buyers and sellers according to their
quotes and chooses the TransCo according to the quantity
and quality of power. This brings about the concept of wheel-
ing into the picture. Wheeling refers to the use of the trans-
mission facilities of a system to transmit power for another
entity [7].

The double auctions and sealed-bid auctions are the best-
suited auctions for the deregulated power market industry.
In this kind of auction, the GenCo and DistCo submit their
offers and bids with the ICA. The procedure adopted for
matching is the high-low algorithm [12]. In this method of
matching, the highest buy bid is matched with the lowest sell
bid. The next highest bid is matched with the next lowest sell
bid. The process is terminated when the remaining highest
bid is less than the next lowest sell bid [3].

This entire process is carried out using a computerized
auction market. This consists of several players and contract
evaluator as shown in figure 2.

The contract evaluator checks the bids and the system
network constraints for any mismatches. In case of mismatch
the bid is rejected and the evaluator evaluates the next bid
in sequence. If there is no mismatch then the evaluator allows
the auction to proceed without hindering.

Contract
evaluator

[Foyer | [Fryer | [ Fover | [ Flaer ]

Fig. 2. Eticheta schimbului computerizat de energie [6]
Figure 2. Computerized Energy Exchange Courtesy [6]
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Pe o piata dereglementata, licitatia ia urmatorul curs.
Vanzatorii prezinta planurile lor de preturi ICA-ului, iar ICA
ia in considerare toate constrangerile retelei si transmisi-
unilor si alocd energie generatoarelor GenCo. Vanzatorii
determina costurile si le prezintd ICA-ului. Cumpératorii
pregatesc atunci oferte de licitatii si le prezintd de asemenea
ICA-ului. Urmatoarea etapa implica sortarea preturilor si
cautarea corespondentelor, iar aceastd procedurd nu se
incheie pana cand nu au gasit perechea pentru toti comer-
ciantii. In caz contrar, vanzitorii si cumpratorii isi schimba
strategiile de determinare a preturilor, iar apoi prezintd din
nou preturile informative ICA-ului. Cand totii comerciantii
si-au gasit pereche, ICA calculeaza pretul de inchidere a
bursei. Apoi, agentii obtin pretul de inchidere si calculeaza
noul lor pret pentru a-1 propune ICA-ului pentru un nou
ciclu de licitare.

In Fig.3 este prezentati organigrama pietii, ce descrie
procedura de licitare administrata de ICA [5].

The auction flow in a deregulated market takes the follow-
ing course. The sellers submit their pricing schemes to the
ICA and the /CA takes into account all the network constraints
and transmission constraints and allocate the power to genera-
tors of the GenCo. Sellers determine costs and submit them
to the /CA. The buyers also prepare then bids and submit
them to the /CA. The next step involves the sorting of the
prices and looking for matches and this procedure is carried on
until all traders are matched. If all the traders are not yet
matched then the sellers and buyer; change their pricing
strategies and again submit their quotes to the /CA. When
all the traders are matched the /CA calculates the closing price.
The agents then get the closing price and determine their new
price for submission the /CA for a new auction cycle.

The market flowchart is depicted in Figure 3 and describes
the procedure of auction as governed by the /CA [5].

Sgents get closing price and
detertuine owr pricing

hd

Sellers aubrnit schermes to IC8

!

ICA allocates power to generators

L 4

Sellers deterringe costs and subrt
them to ICA . Bayers also subinit bids

ICL sorts prices and looks for
tnatches
Sellers and l
bryrers change ]
pricing strategy Did all
traders matched

YES

v

IC 4 caleulate closing price

Fig. 3. Organigrama pietei
Figure 3. Market flowchart

Asadar, prin licitatie, energia electrica este cumparata
de la GenCo de catre DistCo si transmisa de catre TransCo.
ICA controleaza licitatia la toate nivelele.

5. Strategii de licitare

Pentru persoanele care liciteaza la licitatiile de pe piata
energiei electrice, exista doud strategii de licitare foarte
populare: manipularea pretului si manipularea cantitatii.

Aceste doud metode sunt foarte explicite, dupa cum su-
gereaza si numele lor, si implicd multe calcule folosind
Relaxarea Lagrangiand si IPLP (programare liniard pe
puncte interioare) pentru a obtine valoarea optima.

Este bine cunoscut faptul ca serviciile implicate acopera
o arie mare, iar cerintele de energie pentru trebuintele zilnice

Thus, by auction, the electric power is bought from the
GenCo by the DistCo and transmitted by the TransCo. The
ICA controls the auction taking place at all levels.

5. Bidding Strategies

There are two very popular bidding strategies that are
adopted by bidders in an electric power market auction. They
are price manipulation and quantity manipulation.

These two methods are as explicit as their names suggest
and involve a lot of calculation using Lagrangian Relaxation
and IPLP (interior point linear programming) for getting an
optimum value.

It is well known that the utilities involved serve large areas
and the energy requirement of each of them is very large.



528

The 6™ International Power Systems Conference

ale fiecareia dintre aceste zone totalizeaza multi bani i, prin
urmare, un interes sporit se indreapta in zilele noastre spre
licitatii si mecanismele lor.

Au fost elaborate multe teorii pentru a maximiza pro-
fiturile si a minimiza costurile serviciilor energetice, iar
acestea se intind de la a maximiza profiturile GenCo pana
la a minimiza cheltuielile DisCo. Majoritatea strategiilor de
licitare folosesc tehnici de programare liniara, logica fuzzy
si algortimi genetici pentru a elabora strategii de licitare.

Modelul de baza pentru licitatie este foarte simplu si
consta Intr-un proces iterativ. Cel care conduce licitatia
fixeaza un pret de baza pentru serviciile sau bunurile sale si
apoi asteaptd ofertele de licitare ale persoanelor interesante
care liciteaza. Toate aceste persoane isi prezinta ofertele,
iar cel care organizeaza licitatia le examineaza si, in cazul
in care vreo oferta corespunde asteptarilor sale, licitatia
se incheie si contractul se finalizeaza. Pe de alta parte,
daca ofertele prezentate nu corespund asteptarilor sale, el
cere un nou rand de oferte de licitare, iar ofertantii, in functie
de tipul licitatiei si propriile necesitati ridicd sau coboara
ofertele anterioare §i prezintd o noud serie de oferte. Acest
proces se repetd panad cand se ajunge la o ofertd satisfaca-
toare [3]. Natura iterativa a licitatiei permite ofertantilor sa-
si modifice ofertele In functie de cererea existentd pentru
produsul sau serviciul oferit spre vanzare. De asemenea,
natura sa iterativa, permite persoanei care organizeaza lici-
tatia sa obtind un pret mai bun din moment ce ofertantii
ajung sd cunoasca mai bine adevarata valoare a produsului
sau serviciului oferit. Numarul rundelor de licitare creste
daca ofertantii nu-si schimba semnificativ ofertele din mo-
ment ce nu este prea probabil sa se ajunga curand la un pret
satisfacator. Prin urmare, succesul si rapiditatea unei licitatii
depinde de ofertanti si de persoana care organizeaza licitatia,
a caror flexibilitate de licitare joacd un rol crucial.

6. Strategii de licitare bazate pe algoritmi genetici

Algoritmii genetici se bazeaza vag pe procesul de evolu-
tie, iar informatiile folosite si generate de algoritm nu sunt de
naturd permanentd, ci tranzitorie si amintesc de principiul
,.supravietuirii celui mai apt”. In timpul primei etape a algo-
ritmului, se initializd un set de solutii considerate a fi valide
si fiecareia dintre aceste solutii i se atribuie o calificare pe
baza oportunititii sale de a rezolva respectiva problema. In
general, nu se asteapta ca solutiile initializate in prima runda
sa fie adecvate pentru solutia finald datoritd caracterului lor
aleatoriu si inexactitatii lor. Dupa prima iteratie, care in algo-
ritmi genetici se numeste generatie, setul initial de solutii pro-
duse un set de solutii, care se numesc urmasi. Urmasii sunt
produsi luand in seama fie apropierea de solutiile anterioare,
fie devierea fatd de acestea. O pereche e solutii inititiale poate
produce fie o ,,incrucisare”, fie o ,,mutatie”. Incrucisarea este
rezultatul combinarii calitatilor ambilor parinti, iar mutatia
este rezultatul combinarii erorilor parintilor. Parintii care sa
produca reductii §i mutatii sunt alesi dintre cele mai potrivite
solutii din setul initial de solutii. Apoi, urmasii inlocuiesc
solutiile cele mai putin potrivite din setul de solutii, iar acest
proces continua pand cand apare o solutie aproape perfecta.
Dupa un anumit numar de iteratii se ajunge la o solutie sufi-
cient de buna. La licitatiile energetice reale, solutiile initiale
sunt aplicate ofertelor de licitare si se obtine raspunsul.

Se analizeaza si informatiile din ofertele de licitare ale
competitiei. Ofertelor de vanzare si se asociaza ofertele de
cumpdrare, obtinandu-se pretul final pentru respectivul

Hence having to pay a higher power to serve their daily
demands means a loss of lot of money and hence a lot of
interest is being evinced nowadays to the auctions and their
mechanisms.

Many theories have been put forward to maximize the
profits and minimize the costs of the electric utilities and they
range from maximizing the profits of the GenCo to mini-
mizing the expenditures of the DisCo. Most of the bidding
strategies use techniques like linear programming, fuzzy logic
and genetic algorithms to derive bidding strategies.

The basic auction model is very simple and consists of
an iterative process. The auctioneer fixes a base price for his
services or goods and then asks for bids from the several
interested bidders. All the bidders present their bids and the
auctioneer examines them and if any of the bids matches
his expectation the auction ends there and the contract is
finalized. On the other hand if the bids presented are not up
to his expectations he calls for another round of bidding and
the bidders, depending on the type of auction and their need
raise or lower their earlier bids and present a new series of
bids. This process is repeated till a satisfactory bid is reached
[3]. The iterative nature of auction allows the bidders to alter
their bids according to the existing demand for the product
or service being offered for sale. The iterative nature also
helps the auctioneer to realize a better price as the bidders
get to know better the actual value of the product or sale being
offered. The number of bidding rounds increase if the bidders
don't change their bids by a significant amount as then it is
unlikely that a price discovery is likely to happen soon. Hence,
the successful and quick completion of an auction depends
on the bidders and the auctioneer whose bidding flexibility
plays a key role.

6. Bidding Strategies based on Genetic Algorithms

Genetic algorithms are loosely based on the evolution
process and the data used and generated by the algorithm is
not permanent but transient in nature and resemble the
principle of the "survival of the fittest." During the first step
of the algorithm a set of solutions considered to be valid is
initialized and each of these solutions is assigned fitness based
on its suitability to solve the particular problem. The solutions
initialized in the first round are really not expected to fit the
final solution due to their randomness and lack of exactness.
After the first iteration, called generation in genetic algorithms,
the initial set of solutions produce a set of solutions that are
called the offspring. The offspring are produced either by
taking into account the closeness of the earlier solutions or
the deviation of the earlier solution. A pair of initial solutions
may produce either a "crossover" or a "mutation." The
crossover is the result of combining the qualities of both the
parents and the mutation is the result of the combination of
the errors of the parents. The parents to produce crossovers
and mutations are chosen from the best-fit solutions in the
initial solutions set. Then the offspring replace the least fit
solutions from the solutions set and this process continues
till a near perfect solution is produced. A number of iterations
lead to a close enough solution. In the actual energy auctions
the initial solutions are applied to the bid and the response
is seen.

The data from the competitors' bids is also analyzed. The
bids and offers are matched and would be price is reported
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ciclu de licitatie. Informatiile de la ofertele concurentilor si
rezultatele ofertelor bazate pe prima generatie de solutie
servesc drept intrari pentru a doua generatie, iar aceasta
conduce la o solutie mai buna pentru licitatia n cauza. Si,
din nou, ofertele sunt prezentate, iar apoi sunt evaluate,
ciclul continuand péana cand se descopera un pret sau pana
cand se atinge un numar de cicluri predefinit, iar licitatia
este inchisa. Profitul ofertantului scade pe masura ce creste
numadrul de concurenti sau numarul de cicluri de licitare.
Intr-un scenariu experimental de algoritmi genetici condus
de [3], algoritmii genetici au fost testati pentru diferite cazuri,
deoarece se astepta ca ei sa fie generici. in cateva cazuri s-a
descoperit cd, desi algoritmul genetic nu a pornit de la oferta
optima, si-a invatat rolul repede si, in timp real, s-a adaptat
facand oferte eficiente. Cand licitatiile nu erau competitive
sau cand concurentii erau din aceeasi clasa, algoritmul nu a
marit oferta de vanzare inutil, din moment ce aceasta ar fi
dus la profituri mici. Dar cand aceeasi concurenti erau gata
sd-si mareasca ofertele, algoritmul a fost dispus sa experi-
menteze si a marit oferta de vanzare. Aceasta a demonstrat
ca algoritmul era suficient de inteligent ca sa tind in siguranta
contractul sau produsul in cauza dar, in acelasi timp, avea
congstiinta profitului. Este esential sa subliniem ca, atunci
cand toate datele sunt disponibile in timp real, algoritmii
genetici duc la rezultate foarte bune. Studii ulterioare sunt
efectuate pentru descoperi susceptibilitatea solutiilor la
diferiti parametri, precum si impactul selectarii potrivite a
solutiilor initiale cu rol de parinti.

7. Strategii de licitare bazate pe logica fuzzy

in prezent, termenul ,,fuzzy” inseamna ,,neclar” sau ,,ne-
deslusit”. Logica fuzzy este in deplind armonie cu acest
cuvant, in sensul ca permite reprezentarea incertitudinilor
in ceea ce priveste calitatea de membru §i tocmai aceasta
reprezentare se utilizeazd in vederea luarii unei decizii.
Calitatile de membru se definesc ca fiind mare si mic sau
bun si rau. Orice valoare situatd intre aceste valori este
privitd ca avand atat caracteristica mare, cat si cea mica.
Intrarile sunt definite pe baza acestor reguli si apoi sunt
folosite pentru a lua o decizie urmand logica fuzzy. Un
exemplu de decizie bazatd pe fuzzy este urmatorul [4]:

DACA cererea e MARE atunci oferta trebuie sd fie MARE

Unde o oferta mare se defineste folosind alta functie de
calitate de membru. Combinénd regulile cu ajutorul functi-
ilor ,,8i” si ,,sau”, se pot obtine conditii de intrare multiple.
De exemplu, o regula poate fi urmatoarea:

DACA (cererea este MICA) SI (viscul de aversiune este
mare) ATUNCI (oferta trebuie sd fie MICA)

Utilizand operatorii ,,8i” $i ,,sau”, se pot realiza toate
conditiile posibile. Setul de intrare fuzzy contine toate
intrérile posibile si ele sunt introduse in baza de reguli a
arhitecturii sistemului fuzzy.

Arhitectura sistemului fuzzy contine informatii care sa
furnizeze iesiri pentru fiecare intrare, iar baza de reguli
furnizeaza iesiri pentru fiecare intrare in parte. Aceasta
conduce la un numar de iesiri in sistemul fuzzy care nu
pot fi folosite nici pentru a face o oferta si nici pentru a
lua o decizie. Prin urmare, la sfarsit, dupa ce toate intrarile
sunt procesare $i arhitectura sistemului produce multiple
iesiri, rezultatele sunt convertite intr-un singur rezultat,
printr-un proces numit ,,defuzzificare”. Defuzzificarea
ofera o iesire semnificativa care poate fi folosite pentru a
face o oferta sau pentru a luat o decizie. Defuzzificarea
este facutd in general prin metoda distributiei iesirilor pe

which completes one cycle of bidding. The data from the
competitors bids and the results of the bids based on the first
generation solutions act as the inputs to the second generation
and this leads to a better-fit solution being applied to the
auction. And again the bids are submitted and the offers are
evaluated and the cycle goes on till a price discovery is made
or until a preset number of bidding cycles is reached and the
auction is called off. The profit to the bidder becomes lesser
and lesser with the increase in the number of competitors or
in the number of bidding cycles. In an experimental setup of
genetic algorithms investigated by [3] the genetic algorithms
were tested for several cases as they were expected to be
generic. In different cases it was found that even though the
genetic algorithm did not start from an optimal bid it was
quick to learn and adapted itself in real time to make effective
bids. When the bidding is not competitive or when the com-
petitors are range bound the algorithm did not increase its
bid unnecessarily as that meant little profits. But when the
same competitors were ready to increase their bids the algo-
rithm was ready to explore and increase the bid. This showed
that the algorithm was intelligent enough to secure the contract
or product on sale and at the same time was profit conscious.
It is essential to note that the genetic algorithms really per-
form well when all the data is available in real time. Further
research is being performed on the sensitivity of the solutions
to various parameters and also on the impact of proper selec-
tion of the initial parent solutions

7. Bidding Strategies based on Fuzzy Logic

Currently, The term "fuzzy" means unclear or hazy. Fuzzy
logic is true to word in the sense that it allows the represen-
tation of uncertainties in terms of memberships and this are
used in making a decision. Memberships are defined as high
and low or good and bad. A particular level is designed as
high and another level as bad. Any value in between these
values is regarded as having the characteristics of both high
and low. Based on these rules inputs are defined and then
they are used to make a decision based on fuzzy logic. An
example of fuzzy based decisions is as follow [4]:

IF demand is HIGH THEN bid should be HIGH

Where a high bid is defined using another membership
function. Multiple input conditions can be considered by
combining rules with the "and" and "or" functions. For
example a rule might be as follows:

IF (demand is LOW) AND (risk aversion is high)
THEN (bid should be LOW)

Using the "and" and "or" operators all the possible condi-
tions could be realized. The fuzzy input set has all the possible
inputs and they are fed into the rule base of the fuzzy system
architecture.

The fuzzy system architecture contains information to
provide outputs to each of the inputs and the rule base pro-
duces the outputs to each specific input. This results in a
number of outputs in fuzzy system that cannot be used to
place the bid or make a decision. So finally after all the inputs
are processed and the system architecture produces multi
outputs the results are converted into a single result in a
process called "defuzzification." Defuzzification gives a
meaningful output that can be used to place a bid or make
a decision. Defuzzification is done generally by the method
of distribution of outputs as the crisp output or by calculating
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post de iesire finala sau calculand centrul masei de iesiri
si utilizandu-1 pe acesta ca iesire finala.

8. Concluzii

In timp ce dereglementarea industriei energetice este
incd in stadiu incipient, se examineaza diferite metode si
practici, implementandu-le pentru testare. Cercetérile pana
in prezent au demonstrat ca existd mai multe tehnici pentru
a organiza licitatii reusite si profitabile. Un studiu si o sta-
panire a acestui domeniu sunt absolut necesare pentru orice
companie ce aspird sa fie un participant activ si profitabil
pe aceastd piatd dereglatd. Strategiile de licitare mentionate
mai sus nu sunt exhaustive si mai trebuie facute multe alte
studii si mai trebuie examinate si dezvoltate multe alte tehnici.
Domeniul licitatiilor joacd un rol important in determinarea
profitabilitatii companiilor implicate si de aceea accentul
pus pe acestea nu e niciodata suficient de mare.
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