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Behavior of power system with generators failures under droop control is
considered. It is assumed, that there is no congestion management or inter-area
constraints and at the pre-failure state frequencies are at the nominal values.

The model of power transmission network [1] is described by a connected
oriented graph. It is assumed, that bus voltage magnitudes are constant, line
flows are approximated by DC linear power flows, all loads are assumed to be
constant loads. Additionally it is assumed that the system was already Kron
reduced in order to eliminate load buses. Reduced graph is denoted G = (V,E),
where V is the set of n generator buses, E is the set of m lines. Dynamics of the
transmission network is specified by the set of differential equations given below

Miω̇i = −diωi +
∑

j:(j,i)∈E

pji −
∑

j:(i,j)∈E

pij+

− pMi + gi, ωi(0) = 0, i = 1, n, (1a)

ṗij = bij(ωi − ωj), pij(0) = 0, (i, j) ∈ E, (1b)

TM ṗMi = −pMi + αi, p
M
i (0) = 0, i = 1, n, (1c)

TBα̇i = −riωi − αi, αi(0) = 0, i = 1, n, (1d)

here variables have the following meanings: ωi, i = 1, n are deviations of bus
frequencies from their nominal values, pij , (i → j) ∈ E are active power flows,
pMi , i = 1, n are mechanic power injections at generators, αi, i = 1, n are
positions of valves.

The purpose of the paper is to obtain estimations for convergence rate and
maximal frequency deviations. Mathematical description of methodology is given.
Preliminary numerical results are presented.
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