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ABSTRACT

The paper presents a simulation-based approach for Financial Transmission Right (FTR)
and Flowgate Right (FGR) valuation. We calculate the probabilistic distributions of FTR and FGR
values under market uncertainties resulting from fluctuating system loads, non-constant supply/
demand bids, and other system contingencies such as unplanned transmission circuit etc.
A theoretical framework consisting of a multilateral-transaction model, a nonconforming electric
load model, and transmission right valuation models under different market structures incorporating
market aforementioned uncertainties is proposed. A Monte Carlo Simulation procedure is employed
to obtain the distributions of FTR and FGR values. Numerical implementation of the proposed
approach is illustrated on a sample test system.

1. INTRODUCTION

The restructuring process of the electric power industry has attracted a significant amount of
attention in the generation sector since its start. Due to the mandatory orders for large utility companies
to divest their generation assets, various models for generating assets valuation have been developed,
and substantial experience has been gained.  However, the equally important issues on how well a
market mechanism works in the transmission sector have not been adequately addressed. While it is
generally accepted that a highly reliable transmission system is a necessity for the power market
operation, transmission valuation issues and reliability have received less attention.

By physically connecting geographically dispersed regions and transporting energy between
them, a transmission network is critical for enabling electric power system functions and materializing
the benefit of competitiveness and the economy of scale in the generation sector [1]. In a competitive
market environment, transmission sector assumes a new role of supporting market trading. To ensure
necessary maintenance and expansion in transmission facilities for maintaining system reliability and
security, all transmission investments should be correctly valued and adequately compensated. The
central problem involved is the proper definition of property rights on transmission and the proper
market signals for valuing the transmission rights.

The spot price scheme for electric power systems, as initially proposed in [2], with the option
to use financial transmission contracts to hedge against transmission risks as illustrated by [3], provides
a platform for establishing correct market signals for resource allocation and capacity investment. In
an electric power pool, electricity price fluctuates tremendously over time and across locations as the
supply and demand conditions vary. Another influential factor for electricity price volatility is the
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[ ] [ ]0.80,0.75,5.42,5.37,0.15,0.10a,a,a,a,a,a 654321 =
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Generation (MW) Load (MW) 
Bus 1 Bus 2 Bus 4 Bus 3 Bus 5 Bus 6 
330.02 229.98 239.63 220.00 264.90 314.74 
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FTR/FGR FTR16 FGRNS FGR46 
Values ($/MWh) 28.88 26.80 10.36 
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FTR/FGR FTR16 FGRNS FGR46 

Mean ($/MWh) 28.73 26.63 10.00 

Variance 84.97 46.92 182.37 
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Outage Rates 0.00% 0.25% 0.50% 0.75% 1.00% 
FTR16 22.0200 21.9253 21.7998 21.6567 21.5312 
FGR46 0.0600 0.1924 0.3680 0.5682 0.7438 
FGRNS 22.0300 22.1109 22.2181 22.3404 22.4476 
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