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Abstract

In this arnicle, 3 comprehensive madel is developed to study the perormance af a hybrid wind—diesel energy storage system. Energy
storage system exchanges both real and reactive power with the wind-diesel system to improve both frequency and voltage For
abtaining pre-disturbance steady-siare scenario af the system, a modified laad Now algorithm s propo sed which cafeulates induction
maching shp and other ininal conditians, m additan o the results abtained with conventianal load flow, A compact model &
developad by integrating necwork model, energy starage system and maching equatens aleng with the associated contral systems
For frequency estimation cancept, centre of inersn i utilised. Epergy starage system is modelled as cantrollable current source,
Complete modelling is carried out in MATLABSimulink environment, Simulations are carried ut for load disturbance as wiell a5 wind
permurbations te demonstrate the efficacy of the proposed scheme,
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Introduction

[salated power systems have expenicnced a fast development in the arcas where grid connestivity is oot feasible. These
systems are installed o places with abundant renewable cnergy sowrces, Dike wimd, and are often mezrited wil e
extsting diesel unit w increase the system relubality (s cral, 1999 Kosakana and Merman, 200400 A posd appli-
cation ol suely stundalone systeme is thit generated power can be supplicd oo near boosd centres wlneh elimmiies e
requairemient of long transmission lines (Ram et al, 20035 The comral of power quiliny m such systems is how ever
o chullenging tsk: uny distarbance ke varabon im peneralon and loadimg condimosn can eause havae on the syl
perlormance (Irequeney and voliage) because of b systerm mert (el et al,. 20029, An Ipertant reguieerent ol
standalune system 15 to maintom constnt feguency and voltage. Freguency and vollage saoation depenids on the il
lerence between demand and supply of eeal and reactive poweer respectively (0w eral 19959 Easeens and Alvdelaes,
20, Fregueney control of an solmed seind-diesel system wsing energy storape ander Tomd distusbanee Tias been
reported, but vohiage conml has not been touched, alsa effecr ol wind distorbances s won bees consadered (Rouls
Nour ¢t al.. 2016). In the study of JelTries etal {1990), dymame respense ol a wind-dicsel system Tis been reportad
hul without any energy storage system (ES5) ;

The mismaich in aclive power can be tpken care h}' rﬂa’l"ilﬂlhlﬂ energy =tornge devices and then frower comditnning
system, Dilferent energy storage devices are available in the market like pumped storipe bydioelectnic sysiems. Baery
ESS, redes Naw bateries, superconducting magnenc energy storage (SMES) systems, super capacitors and flywheel 15
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