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Abstract: In wholesale electricity market, a generator with cost information advantage will submit a bid higher than its true cost, which

may reduce the market efficiency. To solve this problem, this article designs an incentive auction mechanism considering the impacts of

long-term contract and the variability of marginal cost. The new mechanism includes an extra payment (information compensation) that

will make generators submit their true marginal cost, and thus, achieves distribution efficiency. Then, it makes a demonstration based

on the data from IEEE-RTS96. The result shows that the new mechanism can control the market power of generator and avoid strategic

bidding behaviors.
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1 Introduction

Electric Power Industry has its own technical particular-
ity; therefore, the market-oriented reform is a gradual pro-
cess. In the primary stage, competition is only introduced
into the generation side, and the demand side is still regu-
lated, that is to say, generators compete with one another
in generation market and sell their products to a grid com-
pany (just like a centralized or mediated market), which in
turn, sells it to final consumers. We usually call it the whole-
sale electricity market. Since this is not a perfect opening
market, all companies will face a huge price risk. To solve
this problem, electricity trades can be arranged in two ba-
sic ways: the long-term contract and the short-term market,
where, long-term refers to future periods of a week or longer,
up to several years, in which sellers and large buyers can
pair up-and reach agreement on the details of the long-term
contract, and short-term refers to a future of a day or less,
down to hours or minutes before specific generators are dis-
patched, which becomes more amenable to mediated mar-
ket forms run as auctions[1]. Operation of short-term market
will determine the stability and efficiency of the wholesale
electricity market, and then an appropriate auction mecha-
nism that can achieve economic dispatch is the key issue.
Unfortunately, the existing mechanisms (such as MCP or
PAB) do not have this function, and an in-depth re-search
is indispensable. The design of an auction mechanism that
induces an efficient use of generation resources is compli-
cated. Silva, Wollenberg, and Charies proposed solving this
problem through a technique in economics, called mecha-
nism design. They designed a mechanism such that when
each participant acts in its own best interest, the outcome
of the wholesale electricity market is efficient[2]. Shaohua,

Yong, and Yuzeng designed an incentive mechanism, which
can also re-cover the generators’ fixed cost[3]. In this arti-
cle, we design an incentive mechanism considering the im-
pacts of long-term contract and the variability of marginal
cost. Our mechanism can make each generator sub-mit its
true cost through appropriate cost compensation, and thus
achieve economic dispatch. Our mechanism differs from ex-
isting researches in two points. The first one is defining a
generator’s cost as a quadratic function of its output (power).
This can fully describe the feature of power producing. In
this article, the marginal cost increases with the quantity of
power produced by a generator, whereas it is a constant in
relative researches. The second one, also the most impor-
tant one, is taking the relations between long-term contract
and short-term market into account, since once the long-term
contract is reached, generators will change their bidding be-
haviors in short-term market. The impacts of long-tern con-
tract on short-term market have not been included in relative
researches. This article is organized as follows. Section 2
describes the two types of electricity trades, generators’ cost
and the corresponding information assumptions. Section 3
frames the bidding rule in short-term market. Section 4 pro-
poses an electricity dispatch rule in short-term market. Sec-
tion 5 designs the settlement rule, and it is the core of our
auction mechanism. Through simulation, section 6 demon-
strates that the mechanism works. Section 7 provides the
conclusion.

2 Wholesale electricity market environment

This section describes the environment of wholesale
electricity market and the corresponding information as-
sumptions.
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2.1 Two ways of electricity trades

In wholesale market, electricity trades can be arranged
in two basic ways, the long-term contract and the short-term
market. These two types have their own functions and may
affect each other.

2.1.1 Long-term contract

Long-term refers to future periods of a week or
longer, up to several years. The quantity of power traded
by contract is constant in the primary stage, and ac-
counts for roughly eighty percent of a generator’s capacity.
The price is regulated by the government initially, and with
the opening of the electricity market, sellers and large buyers
can pair up and negotiate about it.

Once the long-term electricity price is confirmed, it
will not be affected by short-term electricity. Apparently,
the contract will intensify the competition and efficiency of
short-term market by reducing its demand, when the load is
fixed[4], that is, a generator will change its bidding behav-
ior in short-term market after selling a part of its output by
contract.

2.1.2 Short-term market

Short-term electricity is dispatched through auction.
Usually, a day is divided into 24 or 48 periods, with elec-
tricity auction repeated at each period.

A single auction round proceeds as follows. First,
each generator submits a bid, and then based on these
bids, an agent (grid company or pool operator) assigns the
quantity produced by each generator and the corresponding
payment[1]. This article provides an explicit formula for such
allocations.

2.2 Cost function

A generator’s cost can be divided into two parts. One
associates with the physical construction of the generating
plants, and we usually call it the capacity cost or fixed cost.
The other can be called operating cost, which changes with
the quantity produced by the generator. Generation units
with lower operating cost will have higher capacity cost, and
vice versa, those using more-expensive-to-operate technolo-
gies will have cheaper fixed cost.

For generator i, if the production function is Qi =√
αixi, its cost function will be[5]:

Ci = rαiFi + (αi · w)Q2
i

/
2 (1)

where,
xi is the quantity of input,
w/2 is the price of input,
αi is the producing scale of generator i,
Qi is the total quantity of power produced by generator i,
r is the market interest rate,
Fi is the investment cost of generator i,
rαiFi is the capacity cost of generator i.

According to Eq.(1), the marginal cost function of gen-
erator i is MCi = βiQi, where, βi(βi = wαi) is a coeffi-
cient.

The two-step tariff system is applied in the Chinese
northeast electricity market at present, that is to say, the price
is composed of capacity price and electricity price in the

wholesale market. The former is regulated by the govern-
ment according to each generator’s fixed cost. The latter is
decided by auction, and our study only proposes an appro-
priate mechanism for it.

2.3 Information problem

In wholesale electricity market, the grid company wants
to achieve economic dispatch, which indicates a minimiza-
tion of its purchase cost. This requires that the company
must know the true cost of each generator. However, the
marginal cost of a generator is its private information. The
reason is that a generator knows its own inputs (e.g., fuel,
boiler efficiency, etc.) better than any other. With generators
competing in wholesale electricity market, they are not will-
ing to provide their cost unless given sufficient incentive to
do so. This is the information problem to be solved.

We assume that the grid company regards the marginal
cost coefficient βi of generator i as a random variable from
a commonly know distribution. This knowledge may be ob-
tained from the publicly available information about a gen-
erator’s technology and the observed bid data[5].

We further assume that the distribution of a generator’s
(true) marginal cost coefficient βi has the following proper-
ties:

The domain of possible coefficient βi is bounded. In
other words, the grid company knows that the coefficient βi

of generator i lies between ceiling βmax
i and floor βmin

i val-
ues.

The probability density function of the distribution is
continuous and uniform.

The other parameters of an electric system, including
transmission line capacities, loads, and the technical limits
of the generators, are assumed to be common knowledge
among all market participants[2].

3 Bidding rule

In short-term market, each generator submits a bid;
based on these bids, an agent (the grid company) assigns the
quantity produced by each generator to achieve economic
dispatch. This section frames the bidding rule of our mecha-
nism.

Our mechanism, which proposes to make each genera-
tor notify its true cost through providing appropriate incen-
tive, sets a bidding rule for all generators in short-term mar-
ket. It requires that the figure of bidding curve provided by
each generator must accord with its marginal cost.

The marginal cost function of generator i is MCi =
βiQi. When a generator submits a bid for an auction period
in short-term market, it has already produced a quantity of
long-tern electricity q0

i at this period. Let qi and Qmax
i denote

its quantity of power produced in short-term market and its
maximal output; then, the marginal cost of short-term elec-
tricity is mci = βiq

0
i + βiqi for qi + q0

i = Qi ≤ Qmax
i . This

marginal cost curve is illustrated by Figure 1(a). We believe
that the disposal describes one impact of the long-term con-
tract. In our mechanism, each generator must submit a linear
bidding curve formed as bi = β̂iq

0
i +β̂iqi. The bidding curve

is shown in Figure 1(b). A generator simply needs to submit
its bidding coefficient β̂i and maximal output Qmax

i in short-
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Figure 1. Marginal cost and bidding curve in short-term market

(a) Marginal cost curve; (b) Bidding curve

term market, because its quantity of long-term electricity q0
i

is a common knowledge.

4 Electricity dispatch rule

In wholesale electricity market, generators compete
with one another and sell their products to the grid company,
which in turn, sells it to the final consumers at a fixed price.
To maximize its profit, the grid company will dispatch elec-
tricity in an economic way. This section interprets the basic
rule of electricity dispatch.

The economic dispatch can be described as a minimiza-
tion of the total purchase cost in short-term market subject
to 1) generation limits, and 2) short-term electricity balance
limits, i.e.,

min
n∑

i=1

ΓS
i (qi) (2)

s.t. qi ≤ Qmax
i − q0

i (i = 1,2, · · ·n) (3)
n∑

i=1

qi = D −
n∑

i=1

q0
i (4)

where:
ΓS

i (qi) is the total purchase cost of the grid company. It
is also the total income of all generators in short-term market

D is the total quantity of demand

D −
n∑

i=1

q0
i is the demand in short-term market. It is

equal to the total demand subtract the quantity of electricity
traded by long-term contract.

The demand side is still regulated, and the price elastic-
ity of the demand is zero in wholesale electricity market, and
thus, the total quantity of demand D is a given constant in
our study. Eqs.(3) and (4) describe the physical constraints.

The solution of this problem is just the dispatch rule.
When the bidding curve is linear, we can simplify it. By
adding all generators’ bidding curves together, we can get
the supply curve of short-term market, and then make the
market supply equal to its demand, and thus find the eco-
nomic dispatch. In brief, determine the clearing price b that
solves equation (5)

S =
n∑

i=1

b − β̂iq
0
i

β̂i

= D −
n∑

i=1

q0
i (5)

We can illustrate the above solution. In Figure 2(a), the
intersection between supply curve S and demand curve D in
short-term market denotes the equilibrium, and the market
clearing price is P0.

Figure 2. Electricity distribution in our mechanism

(a) Market clearing price; (b) Generator i

that wins; (c) Generator j

The quantity that a generator is assigned to produce
depends on its own bidding and the market clearing price.
According to its bidding curve, a generator’s bid bi is in-
creasing with its quantity qi. There is a quantity qi , which
makes the bid bi equal to the market clearing price, and this
quantity satisfies the solution of economic dispatch, that is to
say, we need to find a quantity qi, which solves the equation
bi = β̂iq

0
i + β̂iqi = P0. If qi > 0, generator i wins the auc-

tion, otherwise, it loses. As seen in Figure 2(b), the bidding
curve of generator i intersects the price curve at a positive
quantity, therefore, it can sell the corresponding quantity of
power in short-term market. Generator j in Figure 2(c) loses.

5 Market settlement rule

There is an information problem in the wholesale elec-
tricity market. When firms compete with one another in
short-term market, a generator generally will not be will-
ing to provide its true production costs. Consequently, the
marginal cost of generator i becomes its private informa-
tion. Therefore, if the grid company still dispatches electric
power production according to economic dispatch, then the
outcomes are likely to be inefficient, because the marginal
costs may be misrepresented[2].

To solve this problem, in this section, we design a pay-
ment scheme that makes our mechanism incentive compati-
ble, i.e., induces each participant to submit its true marginal
cost. The payment consists of two parts. One is cost com-
pensation, and the other is information compensation.

The cost compensation is according to the marginal cost
claimed by the generator. It can be illustrated by the area
with blue shadow in Figure 2(b). Let Ai denote it,

Ai =
∫ qi

0

(β̂iq
0
i + β̂iq)dq = β̂iq

0
i qi +

1
2
β̂i(qi)2 (6)

The information compensation, which is indispensable
owing to the information structure, is a compensation for
the information advantage of the generator. This part is pre-
cisely tuned so that each generator is willing to provide the
true marginal cost. Let τi denote it; we have τi = τi(β̂i).
Therefore, the core of our payment scheme is to find an ap-
propriate information compensation τi, which satisfies the
individual rationality condition and makes our mechanism
incentive compatible and feasible[2]. Such a desirable part
of payment is presented below.

A mechanism is said to be feasible if its allocations
satisfy all physical constraints. In our study, this indicates
that the electricity production dispatched by the mechanism
needs to satisfy all the feasibility constraints given by the
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generation limits (3) and the short-term electricity balance
limits (4).

5.1 Incentive compatibility

According to our payment scheme, the income received
by generator i in short-term market will be:

ΓS
i =

∫ qi

0

(β̂iq
0
i + β̂iq)dq + τi(β̂i) (7)

In our setting, there is a different viewpoint on a gen-
erator’s bidding behavior. A generator tries to maximize its
expected profit from selling all outputs but not the part in
short-term market. This is a description of the fact that long-
term contract will affect the behavior of a generator in short-
term market. Let ρi denote the price of long-term electricity
sell by contract; then, the total income received by generator
i will be:

Γi =
∫ qi

0

(β̂iq
0
i + β̂iq)dq + τi(β̂i) + ρiq

0
i (8)

The expression for the expected profit function, de-
pending on the true cost, and the bid, will be:

πi =
∫ qi

0

(β̂iq
0
i + β̂iq)dq + τi(β̂i) + ρiq

0
i − βi(q0

i + qi)2

2
(9)

If we take the first derivative of πi with respect to β̂i,
we get,

∂πi

∂β̂i

= q0
i qi(β̂i) + β̂iq

0
i [qi(β̂i)]′ + β̂iqi(β̂i)[qi(β̂i)]′ +

1
2
[qi(β̂i)]2 + [τi(β̂i)]′ − βi[q0

i + qi(β̂i)] · [qi(β̂i)]′ (10)

By the first order necessary condition of the maximiza-
tion in β̂i, the first derivative of πi with respect to β̂i is zero,
and the incentive compatibility property implies that for any
true cost coefficient βi, the optimal bid equals the true value.

Therefore, let ∂πi

/
∂β̂i = 0, and by replacing β̂i with βi,

we get,

[τi(βi)]
′ = −q0

i qi(βi) − 1
2
[qi(βi)]2 (11)

Applying the integral operator between the upper bound
of the probability distribution, βmax

i , and a generic βi, we
get,

τi(βmax
i ) − τi(βi) =

∫ βmax
i

βi

[
−q0

i qi(β) − 1
2
[qi(β)]2

]
dβ

The generic functionτi(βi)that solves the above is,

τi(βi) =
∫ βmax

i

βi

[
q0
i qi(β) +

1
2
[qi(β)]2

]
dβ + Ki (12)

In Eq. (12), the value of τi(βmax
i ) is replaced by the

symbol Ki.
When generator i submits its bid β̂i, it will get informa-

tion compensation

τi(β̂i) =
∫ βmax

i

β̂i

[
q0
i qi(x) +

1
2
[qi(x)]2

]
dx + Ki (13)

The information compensation in Eq.(13), which de-
pends on the degree of information advantage, can make our
mechanism incentive compatible under the fact that qi(·) is
a decreasing function. If a generator has more private in-
formation of its marginal cost, it will get considerable com-
pensation from the grid company. The compensation will be
equal to zero, in case a generator’s marginal cost is a com-
mon knowledge.

5.2 Individual rationality

A mechanism is said to be individually rational if no
participant will lose profit at the truth-telling equilibrium.
This condition is required because participants usually have
an outside option of quitting[2]. For example, a generator
company can turn off its plant and get zero profit. For one
period of electricity auction, the above payment will satisfy
the individual rationality condition.

In wholesale electricity market, a generator can negoti-
ate with the grid company and sell its product through long-
term contract, or submit a bid and compete with one another
in short-term market to gain a part of profit. A rational gener-
ator company will drop out of the auction and sell its product
through long-term contract, if the payment is lower in short-
term market. In our study, we take this fact into account, and
make our mechanism individually rational at multi-periods.
To do this, we make the payment of per unit higher than
the average price of long-term electricity. At this point, our
mechanism differs from the existing ones. The reason is
that we descript the relation between long-term contract and
short-term market. Let ρ̄i denote the average price of long-
term electricity; the individual rationality condition can be
written as,

β̂iq
0
i qi(β̂i) +

1
2
β̂i[qi(β̂i)]2 + Ki +

∫ βmax
i

β̂i

[
q0
i qi(x) +

1
2
[qi(x)]2

]
dx ≥ ρ̄iqi(β̂i) (14)

Regrouping,

Ki ≥ (ρ̄i − β̂iq
0
i )qi(β̂i) − 1

2
β̂i[qi(β̂i)]2 −

∫ βmax
i

β̂i

[
q0
i qi(x) +

1
2
[qi(x)]2

]
dx (15)

Let us define the function Φi(β̂i):

Φi(β̂i) = (ρ̄i − β̂iq
0
i ) · qi(β̂i) − 1

2
β̂i[qi(β̂i)]2 −

∫ βmax
i

β̂i

[
q0
i qi(x) +

1
2
[qi(x)]2

]
dx (16)

Setting Ki ≥ 0, simplifying Eq.(15), and replacing the
value of Φi(β̂i) from Eq.(16), we get,

Ki =
{

0 Φi(β̂i) ≤ 0
Φi(β̂i) Φi(β̂i) > 0

(17)
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The payment generator i received in short-term market is,

ΓS
i (β̂i) =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

β̂iq
0
i qi(β̂i) +

1
2
β̂i[qi(β̂i)]2+∫ βmax

i

β̂i

[
q0
i qi(x) +

1
2
[qi(x)]2

]
dx Ki = 0

ρ̄iqi(β̂i) Ki > 0
(18)

Therefore, the information compensation of per unit is,

fi =

∫ βmax
i

β̂i
[q0

i qi(x) + 1
2 [qi(x)]2]dx + Ki

qi(β̂i)
(19)

Our payment consists of two parts, the cost compen-
sation given by Eq. (6), and the information compensation
given by Eq. (13). When designing the mechanism, we con-
sider the impacts of long-term contract, and our mechanism
also achieves all of the following:

It induces every generator to provide its true marginal
cost (incentive compatibility).

It dispatches electricity production efficiently (feasibil-
ity and efficiency).

It guarantees that no generator will lose profit if it sub-
mits its true marginal cost (individual rationality).

6 Simulations

This section demonstrates the merits of our mechanism
by simulation, and the data is based on the IEEE-RTS96.
Our simulation first describes the power system and de-
fines the market structure of generation. With the selected
data, we calculate market outcomes of different mechanisms.
From these results, we compare the traditional mechanisms
(MCP and PAB) with our mechanism. The simulation results
show that our mechanism is incentive compatible and excels
traditional ones. Our mechanism can control market power
of generator and avoid strategic bidding behaviors, and thus
produces the lowest market clearing price and payment.

6.1 Description of the system

In this subsection, we define the market structure and
load data.

6.1.1 Market structure and generation parameters

On the basis of the fact that there are five large com-
panies in the Chinese generation market, we frame a market
with five firms in this simulation. To analyze the impacts
of strategic bidding behavior and the differences resulting
from market structure; we take two cases into account. One
is that all generators have almost the same capacity. The
other is that there are huge capacity differences among gen-
erators. To do this, we select the entire thirty-two units in
IEEE-RTS96[6], and then put these units into five companies
at each case. Thus, the total capacity is 3497MW[7]. The
data is shown in Table 1.

In Table 2 we can see the market share, the true
marginal cost coefficient, and its probability distribution of
each generator. In our study, every generator company, while
knowing its true cost, assumes that the costs coefficients of
its competitors are drawn from a truncated normal distribu-
tion (between βmin and βmax).

6.1.2 Load at each period

The load data is included in Table 3. The maximum

Table 1. Unit number and its owner

Generator Unit number
Case 1

1 U400 U400
2 U20 U20 U76 U76 U12 U197 U100 U12 U155
3 U76 U20 U20 U12 U197 U76 U155 U100
4 U76 U76 U76 U12 U100 U350
5 U12 U76 U76 U12 U197 U155 U155

Case 2
1 U400 U400
2 U20 U20 U76 U20 U12 U12 U12
3 U76 U20 U76 U76 U197 U100 U155 U100 U197 U155
4 U76 U76 U76 U100 U350 U197 U155 U155
5 U76 U76 U12 U12 U12

Table 2. Marginal cost and probability distribution data

Generator
Total

output
(MWh)

Market
share

True marginal
cost coefficient

(yuan/kWh)
βmin βmax

Case 1
1 800 0.23 0.379 0.35 0.41
2 668 0.19 0.479 0.45 0.51
3 656 1.19 0.486 0.45 0.52
4 690 0.20 0.469 0.44 0.50
5 683 0.19 0.469 0.44 0.50

Case 2
1 800 0.23 0.379 0.35 0.41
2 172 0.05 2.155 2.00 2.31
3 1152 0.33 0.272 0.25 0.29
4 1185 0.34 0.261 0.24 0.28
5 188 0.05 2.083 1.93 2.23

Table 3. Load data at each period

Period
Total

demand
(MWh)

Quantity of
long-term

electricity (MWh)

Demand in
short-term market

(MWh)
1 2100.45 1680.36 420.09
2 1975.05 1508.04 395.01
3 1881.00 1504.80 376.20
4 1849.65 1479.72 369.93
5 1849.65 1479.72 369.93
6 1881.00 1504.80 376.20
7 2319.90 1855.92 463.98
8 2696.10 2156.88 539.22
9 2978.25 2382.60 595.65

10 3009.60 2407.68 601.92
11 3009.60 2407.68 601.92
12 2978.25 2382.60 595.65
13 2978.25 2382.60 595.65
14 2978.25 2382.60 595.65
15 2915.55 2332.44 583.11
16 2946.90 2357.52 589.38
17 3103.65 2482.92 620.73
18 3135.00 2508.00 627.00
19 3135.00 2508.00 627.00
20 3009.60 2407.68 601.92
21 2852.85 2282.28 570.57
22 2602.05 2081.64 520.41
23 2288.55 1830.84 457.71
24 1975.05 1580.04 359.01
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Figure 3. Market clearing prices using different

mechanisms in Case 1

Figure 4. Market clearing prices using different

mechanisms in Case 2

load equals 3135 MW. To simplify the simulation, this sec-
tion assumes that the quantity of long-term electricity ac-
counts for eighty percent of the total demand at each period,
and the long-term electricity of generator i depends on its
market share.

6.2 Comparison between our mechanism and
traditional ones (PAB and MCP)

In this subsection, we compare our mechanism with the
traditional ones. Two types of auction mechanisms have
been widely used in electricity market. The MCP (market
clearing price) mechanism was applied early, and the PAB
(pay-as-bid) was a replacement of the former. In this article,
we refer to these as the traditional mechanisms.

With the above data, we can make simulations to
demonstrate the merits of our mechanism. First, we com-
pute the market outcomes of different mechanisms, and then
compare them. The result shows that the market outcome
in case1 differs from that in case 2. This indicates that the
changing market structure will affect the efficiency of auc-
tion mechanism. The market clearing price increases by
nearly 5.3 Yuan when we use the MCP mechanism. In the
same way, the market clearing and average price increase
3.56 and 2.97 Yuan, respectively, when we use the PAB
mechanism. These figures prove that a generator will take
strategic bidding behavior in the market using traditional
mechanisms, and thus reduce market efficiency. On the other

Figure 5. Market payments of different Mechanisms in Case 1

Figure 6. Market payments of different Mechanisms in Case 2

hand, the mechanism described in this article can control the
market power of generator and avoid strategic bidding be-
haviors. The evidence is that market clearing and average
price have almost no changes.

In the following, we contrast the traditional mecha-
nisms and our mechanism in detail.

6.2.1 Market clearing price

As seen in Figures 3 and 4, in the two cases, the PAB
mechanism produces the highest market clearing price and
our mechanism produces the lowest. The reason is that a
generator will submit a bid higher than its true cost when
we use traditional mechanisms, and the market supply curve
becomes steeper. Therefore, the price is higher than normal.
The result in this subsection also proves that a shift from
MCP to PAB mechanism will not provide power purchasers
substantial relief from soaring prices. In a word, our mecha-
nism is incentive compatible and excels the traditional ones.

6.2.2 Market payment

In Figures 5 and 6, we can see the market payments of
different mechanisms in both cases. These figures show that
the market payments of our mechanism are quite lower than
that of traditional ones. The reason is that the PAB mech-
anism produces the highest market clearing price, and our
mechanism produces the lowest one.
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7 Conclusions

This article designs an incentive auction mechanism
considering the impacts of long-term contract and the vari-
ability of marginal cost. Our mechanism includes an extra
payment (information compensation) that will make gen-
erators submit their true marginal cost, and thus achieves
economic dispatch. Our study differs from the existing re-
searches in two points. The first one is defining a generator’s
cost as a quadratic function of its output (power). This can
fully describe the feature of power producing. In this arti-
cle, the marginal cost increases with the quantity of power
produced by a generator, whereas it is a constant in relative
researches. The second one, also the most important one,
is taking the relations between long-term contract and short-
term market into account, since once the long-term contract
is reached, generators will change their bidding behaviors
in short-term market. The impacts of long-term contract
on short-term market have not been included in relative re-
searches.

Simulations have demonstrated the desirable properties
of our mechanism. Compared with traditional mechanisms,
our mechanism can control the market power of generator
and avoid strategic bidding behaviors. Our mechanism pro-

duces the lowest market clearing price and payment.
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