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Abstract: With the developments of smart grid, the application of DC-power-flow based OPF with grid
losses modeling becomes wilder and wilder. However, the dependence of this OPF solution, such as
generation MW solution,on reference bus is seldom investigated. For this reason,a formula is built at first
to directly model grid losses based on the inverse Jacobian matrix of DC power flow. Then a DC-power-flow
based OPF model with losses directly modeled is built. At last the reference bus dependence of this OPF
solution is investigated via numerical simulation. It is revealed that the generation MW solution of this OPF
always depends upon the change of reference bus,and the extent of dependence is sensitive to line power
limits. This dependence stems mainly from the adoption in OPF model of Jacobian matrix equation
discarded reference bus, which leads to the principle defect that “the V-I relationship of original grid is

replaced by that of reference-bus-to-ground short-circuit grid”. This OPF leads to repeated regulation,low
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efficiency and economy when used in power system regulation. Consequently, the power grid rank-short
problems are summed up. And it is pointed out that the existing power system theory fails to solve these
problems, their solution methods are important for improving power system operation performance.
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