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Abstract-- This paper dealt with brief knowledge of optimal bidding in restructured power system. Participants in a 

competitive electricity market develop bidding strategies in order to maximize their own profits. On the other hand, it is 

necessary for regulators to investigate strategic bidding behavior in order to identify possible market power abuse and to 

limit such abuse by introducing appropriate market management rules. 
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I. INTRODUCTION 

Since the 1980’s much effort has been made to restructure the traditional monopoly power industry with the objectives of 

introducing fair competition and improving economic efficiency. The creation of mechanisms for power suppliers, and sometimes 

for large consumers, to openly trade electricity is at the core of this change. Ideally, the market structure and management 

mechanisms or rules in an electricity market are sufficiently well designed and competition among participants sufficiently 

vigorous to direct the operation of the market towards maximizing social welfare. 

 

 

II. OPTIMAL BIDDING 

For a GENCO to survive in competitive environment, it has to operate very efficiently. But only efficient operation sometimes 

may not suffice because in the energy auction it has to sell its products at competitive prices to get the maximum profit out of it. 

Several factor affect the profitability of GENCO like own bids, bids placed by its competitor, total energy demands among others 

etc. 

 

While a GENCO has no control over the bids of its competitors and the energy demand, it can make its own strategy to place such 

a bid that provides it highest profit at lower risk. By risk it is meant that the amount of regret involved. A bid is called highly risky 

if it can yield large profit but its probability of being selected is low, so more often than not it will not be selected leading to 

regret. A low risk bid is such bid, which may have lower profit earning capability but high probability of being selected, so there 

is no regret. 

 

The Method by which the optimal bidding problem is solved are as follow: 

1 Game theory 

2 Dynamic Programming 

3 A genetic algorithm based method 

4 Optimization based bidding strategies 

5 Markov Decision Process 
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III. ENERGY AUCTION AND COMPETITIVE BIDDING 

In a competitive electricity market, the seller and buyers  

submit bids for energy buy and sell. The bids are  generally in the form of price and quantity quotation and specify how much the 

seller or buyers are willing to buy or sell and at what price. 

 

After the bids are available to the market operator, it settles the market based on some criteria. Once the market is cleared,  all 

selling participants receive a uniform price for their power delivered, i.e., the market price from the buying participants. 

 

 

 

 

 

 

 

 

 

 

In case of auction, where all winning bidder are offered the same price 

without discrimination, and regardless of their individual bid, is known 

as non-discriminated or second price auction. This is usually, the price of the highest priced bid that is cleared in the market. 

The non-discriminated auction provides incentives to bidders to bid their true costs and avoid guessing the bids of other. 

 

 

 

                                                Figure 1 
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On the other hand, in a discriminated auction or first price auction, all bidders are not offered the same price after the market is 

settled.  

 

The bidders get the price that they had actually bid for, in the first place. A disadvantage of this system is that, it can give to 

gaming opportunities for the participants thereby providing ample scope for over-bidding and pushing up the market clearing 

price. 

 

Once the buyer and seller bid the amount of energy and the price, the power exchange forms an aggregate supply bid curve for 

consumers. The curve for suppliers and aggregate demand bid curve for consumers.  

 

The curves are plotted on coordinates of, supply and demand energy and price as shown in the figure  

(1). The point of intersection of two curves determines the market-clearing price (MCP). At this point, the supply satisfies the 

demand.The pointof intersection of two curvesdetermines the  market –clearing price. determines the market- clearing price 

(MCP). At this point, the supply satisfies the demand. 
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The MCP is the price of electric energy that is paid by consumer at all the places. The sellers are also paid the price equal to the 

MCP. 

Consider the power exchange auction. MCP is the highest sell bid or lowest buy bid accepted in the auction .Thus, a seller is 

certain he will be paid no less than its cost of production if he bids its marginal cost, and may be paid more. If a seller bids less 

than his marginal cost, he would lose money because his bid may set the MCP. If he bids more than his marginal cost, he may bid 

more than other sellers and fail to be selected in the auction. If the MCP is higher than this marginal cost, and then he would earn 

profit or contribution to fixed cost. Buyer itself makes similar considerations. 

 

IV. AUCTION AND BIDDING PROTOCOLS 

An auction is an economically efficient mechanism to allocate demand to suppliers, and the formation of electricity markets. 

Bidding is an issue connecting to the auction.  

 

It is obvious that development of bidding strategies should be based on market model and activity rules, especially, auction rules 

and bidding protocols. 

Many auction methods exist, and can be classified in many ways. Two main categories differ according to whether the auction is 

static or dynamic. 

In static auctions, the bidders submit sealed bids, while in dynamic auctions bidders can observe the bids of others and revise their 

own sequentially. 

Static auctions can be classified according to discriminating or non-discriminating pricing. In the former bidders are paid their 

offered prices if they win. In non-discriminating auctions, all winning bidders are paid a uniform price, such as the first losing bid 

or the last winning bid. 

In cases of multiple sellers or multiple buyers, the non-discriminating pricing auction is usually employed to encourage the 

bidders to bid their marginal costs or benefits. 

Auctions can also be classified as “open” or “sealed-bid”. 

Open auctions may be classified as English (ascending bid) or Dutch (descending bid). 

 

Sealed-bid auctions can be classified into ‘first price’ and ‘second price’ auctions, and both of them are usually referred to as non-

discriminating auctions, the only difference is whether the uniform price is set according to the last winning bid or the first losing 

bid. 
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An auction is called a double one when both the sellers and buyers are required to submit bids. 

To our knowledge, almost all operating electricity markets worldwide employ the sealed bid auction with uniform market price. 

Another important factor related to bidding strategies is bidding protocols. Depending on different market designs, the energy bids 

may include several price components (multi part bid) or a single price component (single-part bid). 

In either case, the energy bid may include several energy price segments depending on the amount of energy supply. 

 

 

 

V. CONCLUSION 

Electricity market is same as other markets (e.g. vegetable market) but with some exceptions. These exceptions are due to high 

risk in electricity market. 

Electricity market is very risky because electricity is not storable in bulk quantity. Cost of continuity of electricity is more than 

cost of electricity in electicity market. 

In a fully competitive electricity market, each participant should bid at its marginal cost in order to maximize its revenue.  

 

However, some practical electricity markets such as India electricity market are not a perfectly competitive one because of the 

particular characteristics such as the severe generation and transmission constraints. 

So, it is critical for a GENCO to devise a good bidding strategy in order to maximize its potential profits. 
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