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THEORY OF TRANSMISSION SERVICES MARGINAL PRICING
IN A MULTFAREA INTERCONN ECTED POWER SYSTEM

C. W. Yu, A. K. David, C. T. Tse, C. Y. Chung, Wang Zhen
( The Hong Kong Polytechnic University, Hong Kong, China)

Abstract Of paramount importance for design and system operation engineers is a knowledge of the rate at which some
functions of system operation change as a parameter changes, given that optimality is maintained as the parameter varies.
This information can be determined by performing sensitivity analysis. Knowledge of these sensitivities is valuable for
numerous practical purposes relating to system planning and tariffication. This paper formulates a full AC multi-area
interconnected power system optimal power flow model (M-OPF) and develops a methodology for sensitivity analysis of the
optimal power flow solution as a parameter in the power pool changes while retaining optimality during the perturbation. In
the optimal solution of the OPF problem, some inequality constraints willinvarnably be binding. The sensitivity coefficients at
a specified distribution of interchange power levels can be determined by making small perturbations in the vicnity of the
optimum solution with the binding inequalities taken into account. They can be found from a linear approximation of the
Kuhn-Tucker conditions and the set of binding constraints for the pool model in the vicinity of the solution. In particular this
paper will demonstrate how the sensitivities of the generation cost of each area with respect to the bus power demand and
interchange power, both real and reactive, can be obtained from sensitivity analysis. The information will be used to evaluate

the short—run marginal cost of transmission services-
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