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Abstract— For a Deregulated system we assume all Pool participants use a price curve, rather than a cost curve, to exchange
the power. Participants think about market prices for which they can maximize their profit, while Pool coordinators try to
maximize the system-wide benefits. Using constrained economic dispatch, Pool benefits will be maximized when all
participants trade THE power at marginal cost, as participants try to maximize their own benefits, they may either decrease
their bids in order to retail more power or increase the price in order to make more profit.
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l.  INTRODUCTION . .
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In a deregulated system, generation charge is treated as | (MW) | No. | Coefficients (MW) | nal al
confidential; however, the spot price of electricity may be Power power | price
calculated by searching for the minimum price offering in the (MW)
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" Buy | sell benefits, they may either decrease their bids in order to sell

more power or increase the price in order to earn more. H-
Trade power at 1.15 times the marginal cost, m (i) = 2.3 c(i).
The participant’s strategy is to bid high. M- Trade power at
. . marginal cost, M (i) = 2c¢ (i) the participant’s strategy is to
When network losses are not considered, the spot price of’ cooperate with the Pool. L- Trade power at 0.85 times the

electricity is defined as o =dC/ dPi for bus i in the Pool  \narginal cost, M (i) = 1.7¢ (i) the participant’s strategy is to
Where, o Spot price of electricity C Total generation cost  pig [ow.

Pi Generation level in bus i,

PRICE OFFER IN GENERATOR

GENERATOR DATA Generation of pay off matrix
Strategies:-- The monetary benefits of participant ‘r’ is expre_ssed as
Using constrained economic dispatch, Pool benefits will be ~ Benefit (1) =X ([a(i) + b()Po(i)+c(i)Po(i)2 ]-[a(i)+b(i)P(i) +
maximized when all participants trade power at marginal  C()P(D)2] + T(i) [12] Pay off AB =
cost, m (i) =2c¢ (i). As participants try to maximize their own
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(A-B) |H M L

HH 40.6573 | 41.5851 | 42.8378
HM 40.4632 | 41.3909 | 42.6436
HL 40.2009 | 41.1286 | 42.3813
MH 40,5282 | 41.456 | 42.7087
MM 40.3341 | 41.2618 | 42.5145
ML 40.0718 | 40.9995 | 42.2522
LH 40.3538 | 41.2816 | 42.5343
LM 40.1596 | 41.0874 | 42.3401
LL 39.8973 | 40.8251 | 42.0778

Final Payoff Matrix

As we generate the pay-off matrix we apply maxima of
minima proviso to pay-off matrix to find best possible
bidding.

Min AB = 39.8973 40.8251 42.0778
Maxmin AB = 42.0778.

Here utility A and B bid at marginal cost because the bid
offers the highest benefit when other pool participant is
minimizing the coalition’s benefit (-ve)

Game theory can be used to increase the benefits of
participants.

From the above, we foresee that in a perfect competition, all’
participants try to maximize their benefits by cooperating
with the power pool to obtain the maximum system wide
benefits.

The investigation may be used by Pool coordinators to
recognize non-competitive situations and to promote pricing
policies that lead to maximum system-wide advantage.

Gaming Possibilities for Generator

Case 1: Generator over Declaring

Regional load dispatch centre (REGIONAL LOAD
DISPATCH CENTRE) can ask to demonstrate this capacity
in case it is not convinced. The generators can revise
schedule six blocks ahead for planned outage and four blocks
ahead for forced outage.
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Case Generator Over Declaring
50
Actugl (MW Loss Gain Comment
capacity )
60 Unschedu | Capacity Can be
E:)aec;irifd (MW led charge on | applicable
pacity ) Interchan 10 MW | to any load
55 ge for5 | forwhole | condition
SChEd“.'ted MW | Mwat | day-96
capactty ) peak time blocks
Actual 50 taken as 6
ctua (Mw | blocks
Generation )
Loss

= Unscheduled Interchange for 5 MW at peak time

= 5% 1000* (1/4)* 5.06* 8 (At freq. = 49.75 Hz Ul rate =

5.06 Rs)

= 50,600 Rs / day (for 8 time block)

Gain

= Capacity charge on 10 MW for the whole day.
=10* 74*96 = 71,040 Rs per day.

Thus Net Gain = Gain — Loss = 20440/- Rs...
Case 2: Generator under Declaring

Case Generator Under Declaring
50
Actugl (MW Loss Gain Comment
capacity )
45 Unschedu | Capacity Can be
E:)aec;acrifd (MW led charge on | applicable
pacity ) Interchan 10 MW to peak
40 ge for5 at load
Ss;e;ict{'ted (MW | MW for | peaktime | condition
pacity ) whole taken as 8
50 day 96 blocks
Actual (MW blocks
Generation )
Loss

= Capacity charge on 10 MW for the whole day.

= 10* 74*96 = 71,040 Rs per day.

Gain

= Unscheduled Interchange for 10 MW at peak time
= 10* 1000* (1/4)* 5.06* 8 (At freq. = 49.75 Hz Ul rate =

5.06 Rs)

= 101200 Rs / day (for 8 time block)
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Thus Net Gain = Gain — Loss =101200-71040 = 30160/- Rs /
day

Il. RESULTS AND DISCUSSION

Observation: During peak load periods the generators
should under declare in order to gain an advantage and they
should over declare during off peak load periods for the
same.

111. CONCLUSION AND FUTURE SCOPE

The difference between the declared, actual and scheduled
generation is not to exceed 5% in one block and 1% for the
whole day according to regional load dispatch centre norms.
If the regional load dispatch centre finds that the difference
exceeds this limits if declares that gaming has occurred.
Then once the gaming is declared the regional load dispatch
centre has the discretion of making the charges according to
103 % or 105% at the maximum to the generators.

IV. Gaming by Generators

Provision for mis-declaration in CERC order on terms and
conditions on tariff regional load dispatch centre to certify
gaming. No bar on ISGS generators in declaring DC
(Declared capacity) ISGS generators allowed generating up
to 105% of DC in any time block subjected to generation not
exceeding 101% of DC in a whole day.

In case of generation is more than 105% of DC in a single
time block or generation exceeds 101% in a whole day.
regional load dispatch centre to verify whether possibility of
gaming is there If REGIONAL LOAD DISPATCH
CENTRE permits generation above these limits; generator is
allowed payment up to 105%. REGIONAL LOAD
DISPATCH CENTRE may declare gaming.
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