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Abstract. In recent years, to cope with the increasing uncertainty of load side, the adjustability of load side 

is constantly improved. However, the power deviation of user side hasn’t been well adjusted due to the lack 
of the channel. This not only makes users face higher risks, but also makes incomplete use of sufficient load 
side adjustable resources. One of the effective ways to solve the problems above is user-side contract power 
transfer transaction. In this paper, main forms of adjustable load in major fields are discussed at first, then the 
user-side contract power transfer transaction mechanism considering adjustable load is proposed, finally the 
validity of the proposed mechanism is verified by a study case.  

1Introduction 

In recent years, the domestic electricity market reform has 
been deepened, the market scale has gradually expanded, 
and the number of users participating in the market has 
also continued to increase. However, the current demand 
for electricity by electricity users is affected by multiple 
factors such as the economic environment, industrial 
structure adjustments, energy conservation and emission 
reduction policies [1], the progress of electricity market 
reforms, the new crown epidemic [2], and China-US 
Economic and Trade Games. The uncertainty of user 
power consumption increases, and the difficulty of power 
load forecasting also improves. Faced with the ever-
increasing risk of the deviation power, the majority of 
market entities have strong demands for avoiding market 
risks. However, the current market for electricity 
consumption is relatively low in flexibility and lacks 
effective means to avoid power consumption deviation.  

Central Committee and the State Council issued the 
Electricity Reform No.9 document in 2015. The document 
proposed many important measures to promote the 
electricity reform process, one of which is building an 
electricity forward market with active involvement by 
user side. The literature [3]-[8] studied the trading system, 
framework, business models, bidding strategies of the user 
side participating on power market transaction, which, to 
some extent enriched the transaction subject and model of 
the user-side market. On this basis, the promotion of 
electricity market reform and medium and long-term 
transaction conference held on September 28,2020 clearly 
points out that the contract power transfer transaction on 
the user side should be carried out. The premier of the 
transaction is that user side has the need to evade the risk 

of power deviation, while there are abundant adjustable 
loads to meet this demand. For users demand to power 
deviation risk aversion, the user has the motivation and 
demand to actively reduce the deviation power in advance 
for reducing the cost of the deviation power assessment, 
under the increasingly strict, standardized and refined 
deviation power assessment mechanism. For the reserve 
of adjustable loads, currently, the domestic load-side 
regulation resources with flexible adjustability are 
developing rapidly, such as distributed energy storage, 
electric vehicles (charging piles, charging station), 
regenerative electric heating, data center, air conditioning 
loads. Those show the huge potential of the use side to 
participate in system peak shaving, and also create bigger 
space for user-side contract power transfer transaction.  

At present, the transfer trade of generation contracts 
has begun to take shape in the country, and the research 
on the transaction mechanism about the transfer trade of 
generation contracts has been relatively fully carried out 
[9-11]. However, the contract transfer trading on the power 
user side is in the process of brewing in most area, and the 
transaction mechanism also needs further research. Since 
the foreign countries have not specifically proposed the 
trading category of contract power transfer, there are few 
research results for reference. Some domestic scholars 
have already studied the trading mechanism and model of 
the contract power transfer transaction on the user side. 
For example, the literature [12] draws on PJM and put 
forward the trade varieties and trading mechanism of 
demand response in Guangdong electricity market. The 
literature [13] clarifies the work process of power 
consumption right trading between collaborative users. 
The literature [14] proposes electricity rights trading 
mechanism for orderly usage of electricity based on quota 
certificates.  
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Contract power transfer transaction on the user-side is 
an important attempt to innovate electricity market-
oriented development mechanism. It can not only enrich 
and improve the trading mechanism, maintain steady 
development of electricity market; but also provides users 
with effective means to evade power deviation and fully 
digs the vitality of peak shoving resources on the load side. 
This paper puts forward the design of user-side contract 
power transfer transaction mechanism considering 
adjustable loads, and verifies the rationality of proposed 
mechanism according to a case.  

2The main forms of adjustable loads 

The main forms are shown in Figure 1. Compared with 
traditional loads, the load-side adjustable resources that 
can actively conduct demand response change the 
structure of load-side, and expand the transaction space of 
user-side market, which have already become an 
important part of the user-side.  

 

Figure 1. The main form of adjustable load 

3 A user-side contract power transfer 
transaction mechanism considering 
adjustable loads  

3.1Participant 

Presently, electricity retailers and large users are the direct 
and main participants of user-side market, so they have 
rich transaction experience, at the same time, those two 
own abundant stocks of market contracts to trade, so the 
transaction space is large. According to above 
considerations, it regulates that user-side contract power 
transfer transaction should carry out between electricity 
retailers and large users who meet the admission 
requirement, particularly encourage the subjects who 
contain adjustable loads access to market. On the initial 
period of construction, medium and small enterprises are 
not allowed to directly participant, but can be represented 
by the electricity retailers.  

 

Figure 2. The main body of the user-side contract power 
transfer transaction market 

3.2Trading Modes 

Bilateral consultation transactions, double hanging and 
double picking transactions, and centralized bidding 
transactions can be carried out according to the market 
actual demand. In the bilateral consultation transactions, 
the market subjects can only transfer or accept power 
during the same trading time. In the double hanging and 
double picking transactions, the market subjects can 
declare the transfer or accept power at the same time 
during the same trading time, but only the higher priority 
transactions can deal.  

3.2.1Bilateral consultation transaction 

First, the bilateral negotiation transaction intention forms 
by the independent negotiation between market subjects, 
then the power trading platform can declare and confirm 
and the dispatching organizations conduct safety check. 
Finally, the result of the bilateral negotiation transaction 
is formed and the trading contract is signed.  

3.2.2Double hanging and double picking 
transactions 

The market subjects submit the apply for listing 
transaction through transaction platform, including 
trading power and corresponding price. Other subjects 
independently delist. The system is responsible for 
recording transaction time and update the subject’s list 
information automatically. The result takes effect after the 
dispatching organization conducting safety check.  

3.2.3Centralized bidding transactions 

The market subjects declare the transfer power, price and 
other information through power transaction platform. 
The transaction center will rank the transferor and 
transferee in ascending order and descending order 
respectively. The market will be clearing at the uniform 
marginal price, that is, the average price of the transferor 
and transferee at the intersection of the quotation curve. 
This method can realize overall optimization, while 
provide market subjects with a relative clear price signal.  

Centralized bidding transactions utilize the benefit 
maximization model, and the objective function is shown 
in formula (1). The transaction should comply with 
constraints such as transaction ceilings, system balance, 
and line flow, as shown in equations (2) ~ (5).  
max ∑ ∑ ∑ 𝑈 . ∑ ∑ ∑ 𝐶 . 𝐶 . 𝐶 . 𝑄 .  (1) 

s. t.  ∑ 𝑄 . 𝑄 .                         (2) 
∑ 𝑄 . 𝑄 .                               (3) 

∑ 𝑄 . ∑ 𝑄 .                        (4) 

∑ 𝑃 , 𝑄 . 𝑃               (5) 

In the formula, tijU .  is the social benefit generated by 
the transaction between transferor i and transferee j during 

trading period t (the same below), ij.tQ
 is the contract 

transferred from transferor i to transferee j, tiQ . , tjQ .  is 
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respectively, the transferor contract ceiling and the 
transferee adjustable load ceiling, m and n are the number 
of transferors and transferees respectively, m’, n’ are the 
number of the transferor and the transferee, respectively, 

tiC . , tjC .  are the quotations of the transferor i and the 

transferee j respectively, tikC .  is the transaction cost of 

the corresponding transaction. tlP ,  is the original power 

flow of the line l, 
max
lP  is the upper limit of power flow 

for line l,   is the transfer coefficient.  

3.3Transaction Organizations 

The transaction center can carry out user-side contract 
power transfer transaction in the cycle of year, quarter, 
monthly, week, or day-ahead according to the current 
situation of market construction. The ability of market 
subjects and the demand of arranging specific transaction 
mode should also be considered. The transaction sequence, 
transaction cycle and the division of market participants 
are shown in Figure 3.  

  

Figure 3. The trading period, order and duty of participants of each transaction method 

The market subjects need to submit the declare of 
contract power transfer transaction through power 
transaction platform within the time specified in the 
trading announcement. Subsequently, the transaction 
centers are responsible to collect the trading needs, issue 
unconstrained trading results and send the result to 
dispatching organizations to conduct security check. After 
dispatching organizations finish the check, they feedback 
the result of check to transaction centers, provide the 
reasons why the transaction has not been passed, and make 
sure that the transactions which pass the check are 
executed.  

 
 
 
 

4 Case analysis 

Use the IEEE4 node model shown in Figure 4 to simulate 
the transaction model. After the results of bilateral 
consultation transactions and double hanging and double 
picking transactions are divided into a certain trading 
session (length is 1 hour), the change condition of subject 
power consumption plans, regulating ability and quotation 
information before centralized bidding  transactions are 
shown in Table 1.The data in the table is randomly 
generated by Monte Carlo simulation based on cost 
information， When the transaction power is positive, it 
indicates that the user’s power consumption deviation is 
negative and which hopes to transfer the power; otherwise, 
it indicates that the subject's power consumption deviation 
is positive and hopes to accept the power. 

 

Figure 4. 4-node model 

Table 1. Changes in the main power consumption plan and adjustment capacity (unit: kW) 

No. No-
de 

Stock 
contract 

Short-
term 

forecast 

Adjustable 
load type 

Original 
adjusted 
capacity 

Theoretical 
trading power 

Transferred 
contrast 

Down-
regulation 

price 

Up-regulation 
price 

1 1 27.13 15.43 Battery [-2,7] 4.70 [0,4.7] 230.35 317.23 
2 2 38.99 48.31 Battery [-3,7] -6.32 [-6.32,0] 237.87 414.92 
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3 3 49.05 61.67 - - -12.71 [-12.71,0] 241.41 331.17 
4 3 45.46 43.36 Stored energy [-5,4] 0.00 7.09 284.13 294.97 
5 3 28.14 26.42 Air 

conditioner 
[-5,5] 0.00 [-3.3,6.7] 265.84 269.80 

6 4 56.81 58.88 Data centre [-15,15] 0.00 [-17.1,12.9] 186.91 249.20 
7 4 67.65 51.30 - - 16.35 [0,13.35] 238.70 319.68 
8 4 32.21 36.50 Charging 

station 
[0,10] -4.30 [-4.3,0] 263.23 349.01 

According to the theoretical transaction power, except 
4, 5, 6, other subjects all have the need to adjustment. 
Other subjects declare transaction volume and price 
according to power consumption deviation and adjusting 
ability. The transaction centre will arrange the transferor 
and transferee in ascending order and descending order 
respectively to form a quotation curve, as shown in Figure 
2. the power flows of the two lines both meet the 
constraints. Therefore, the unconstrained result is the final 

result. The transferee power of subjects 2, 3, 4, 5 and the 
transferred power of subjects 1, 6 both deal. Because of 
the price mismatch, the conflict between the transferred 
power and the transferee power, the transferee power of 
subject 6 and the transferred power of subjects 4, 5 cannot 
deal. Due to the insufficient willingness of accepting, the 
subject 7 has 2.47 MW of transferred power not traded. 
The final clearing price is the market unified marginal 
electricity price of 243.95 yuan/MW.  

 

Figure 5. Transaction Results 

Through the user-side contract power transfer 
transaction, the 28.86 MW abandoned power in the 
original plan will consume by other power-deficient 
subjects. The adjustable load of 36.47MW is invoked, it 
not only offers effective method of risk aversion, but also 
deeply digs the vitality of peak shaving resources on the 
user-side.  

5 Conclusion 

The user-side contract power transfer transaction can not 
only be an effective method for users to reduce risk of 
contract deviation, but also make full use of user-side 
adjustable load resources. Main forms of adjustable load 
in major fields are discussed in this paper, then based on 
which, a user-side contract power transfer transaction 
mechanism considering adjustable load is proposed. In 
this mechanism, transaction subjects, trading modes and 
organizational form are defined clearly. Finally, the 
rationality of the mechanism is verified by a study case.  
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