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Transmission Expansion Planning for Improving Market
Efficiency Using Probabilistic Reliability Criteria

Pouria Maghouli, Masoud Hassani Marzuni,Seyed Hamid Hosseini

Department of Electrical Engineering, Faculty of Electrical Engineering,
Sharif University of Technology, Tehran, Iran

Abstract :

Restructuring of electric industry has seriously affected the operation and planning process of electric power systems.
Due to the unbundling process and new market requirements, a set of new challenges and goals have been introduced in
the field of transmission planning. Moreover, the uncertainty level of input data to planning process has been increased
significantly. In this paper first, the transmission expansion planning problem in the new environment is defined. Next,
a new algorithm for transmission expansion planning in the restructured electric power system with market efficiency
and probabilistic reliability criteria is proposed which is capable of handling uncertainties in input data using scenario
planning technique. The proposed algorithm has been implemented on IEEE 14-bus test system and the results have
been discussed.

Keywords: Transmission Expansion Planning, Transmission Congestion, Reliability, and Scenario Analysis
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* Cost-Benefit Analysis

® Probabilistic

"Deterministic

¥ Open Access

? Fair

' Unbundling

" Uncertainty

'2 Expected Energy not Supplied

5 Expected Number of Load Curtailments
' Expected Duration of Load Curtailment
'3 Congestion Management

'® Robust

' Locational Marginal Price

'8 Mixed Integer Nonlinear Programming
"% Stakeholders

%% Single Contingency Security

! perfect Competition

** Market Clearing Price

3 Severity Index (System Minutes)
** Must-do

* Nodal Pricing

*6 Load Duration Curve

?7 Contingency Enumeration

* Load Curtailment

» Expected Cost

3% Min-Max Regret

3! Vulnerability

32 Hierarchical Level I

33 Quasi-optimal

** Whole Sale Market

35 Marginal Cost
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