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ABSTRACT

A new decentralized risk-based congestion management method is proposed, in which the
object function is represented by utility value in electricity market. Centralized optimization
approaches are primarily employed in congestion management study , however, decentralized
optimizations are used to make decisions in real regional markets. In this paper, participants in
different regions are allowed to pursue their own profits and utility functions are defined to synthesize
the profit and the congestion risk. The system operator with more priority coordinates the relations
between the decentralized schemes. It is evident that the decentralized scheme is more realistic in
regional market management. Congestion management with thermal rating risk assessment will
coordinate the security and efficiency of transmission network and obey the rules of market operation.
The utility function is based on Optimal Power Flow (OPF) coupled with short-term transmission
line thermal overload r1isk assessment. Simulation tests on IEEE 30-bus system demonstrate that
the predicted risk of thermal overload is useful for online decision making and the decentralized
risk based congestion management approach is transparent and efficient to the market participants.

1. INTRODUCTION

In a competitive market environment, the uncertain and diverse market patterns have greatly
increased complexity in power operations and operational planning. To maintain system reliability
under uncertainty, studies are performed to aid in operating decisions. The current practice uses
deterministic methods with significant Transmission Reliability Margins (TRM) to cover all the possible
operation patterns [1].

As the weaknesses in using deterministic method for performing security assessment, this
paper motivates and describes an assessment method that called Decentralized Risk-based Congestion
Management (DRCM). Then, the short-term transmission line thermal overload risk assessment is
used in optimal power flow (OPF) to compute generation unit commitment and transmission flow plan.
Finally, simulation tests on IEEE 30-bus system testify the value of risk assessment for decision-
making.

2. LINE   OVERLOADING   RISK

The thermal overload risk is the product of the thermal overload probability and its expectation
of costs [4]. Given the current I, we may compute thermal overload risk as the probability of the
temperature being greater than the maximum design temperature MDTθ , times its related impacts:
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Area 
No. 

Genera- tor  
No. 

Supply Function Load No. Demand Function 

A 1 
2 

0.02q+2 
0.0175q+1.75 

3 
4 
7 

3.88-0.03q 
3.9-0.05q 
3.8-0.02q 

B 13 
23 

0.025q+3 
0.025q+3 

12 
15 
17 

3.8-0.04q 
3.95-0.02q 
3.7-0.02q 

C 22 
27 

0.625q+1 
0.00834q+3.25 

24 
26 
30 

3.6-0.03q 
3.8-0.04q 
3.7-0.02q 
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Node No. Optimization in 
Area A 

Optimization in 
Area B 

Optimization in 
Area C 

 

Sum 

1 
2 
3 
4 
7 

12 
13 
15 
17 
22 
23 
24 
26 
27 
30 

45.06 
59.53 
1.856 
5.912 

16.893 
8.294 

0 
6.504 
6.196 

0 
0 

5.276 
2.591 

0 
7.297  

0 
0 

0.171 
0.537 
1.882 
0.928 
19.68 
0.540 
0.893 

0 
19.7 

1.108 
0.291 

0 
1.052 

0 
0 

0.373 
1.151 
4.025 
1.978 

0 
1.156 
1.911 
23.8 

0 
2.316 
0.618 
46.57 
2.251 

45.06 
59.53 
2.40 
7.60 

22.80 
11.20 
19.68 
8.20 
9.00 

23.80 
19.70 
8.70 
3.50 

44.57 
10.60 
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