Reserve Scheduling in AC Power Grids

In Presence of Uncertain Renewable Power Generation

Modelling Frameworks for Power System Analysis Reserve Scheduling (RS) Problem Statement

DC Ve AC @ Find a control strategy that minimizes
the cost of power production while
ensuring reliable operation
® Objective is the cost of generated power
(quadratic and linear) and reserve cost (linear)
® Subject to following constraints:
o Generation limits
o Transportation limits
o Bus limits
N/ o Demand satisfaction
® Reserve Scheduling Problem: Finding optimal

yes assumptions no v
v/ convex (linear) problem type non-convex (complex)
v control input | decision variable | network state
reasonable fidelity high v

e Model power system as network of
o Buses: generators and loads
o Lines: cables and transformers

e Cost of generation and operating limits given

e Powerflows represent steady-state behaviour . . : .
. _ P y . N setting for Automatic Generator Control while
e Wind power is uncontrollable and uncertain 1 ensuring reliable operation
In the presence of uncertain wind power generation - Can we find a more optimal way to control generators
e Controllable generators providing reserve power: L Y . ,
> Upspinning (less wind power generation) for an AC power grid with uncertain wind power-
X ngynspinﬁing (more V\?ind po%ver seneration) e How to incorporate the uncertainty of wind power?
e How to formulate the optimization problem?
o Distribution of reserve for Automatic Generator .p L p
Control e e How to solve the resulting optimization?
ontro e How to verify the quality of the solutions?
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Dealing With Uncertainty in Large-Scale SDPs
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Uncertain Program: Robust Program:

| ;, I ,, 0 minimize f(x)
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Implementation of OPF-RS problem Scenario Program:
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