Mixed integer programming formulation for transmission network planning of one horizon year

1. System model:
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2. Candidate lines

· Line2new: from bus 2 to bus 3. Assume X2new=X2=0.3

· Line3new: from bus 1 to bus 3. Assume X3new=X3=0.3

3. Assume the load forecast of the system has been done.

4. The following is the mixed integer programming formulation.

4.1 decision variables X
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4.2 objective function

Min f(X)

Here 
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4.3 Constraints

4.3.1 Equality constraints

· Node active power equation:

Node 1 is a generator node, according to equation (16) in the lecture note
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node 2 is a generator node
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node 3 is a generator node
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· Line flow equations:

Line 1
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where G is a large enough positive constant, say, 
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In matrix form, the above is
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4.3.2 Inequality constraints
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· Existing line capacity limits
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· Candidate line capacity limits
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· Generator maximum power output limits:
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· Variable non-negative constraints
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· Discrete variable constraints
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In matrix form, the above is
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