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E@‘\ A . ABSTRACT
" B e : Iu..-_-_lo the strengthening of decentralized power generation technology, renewable energy sources (RES) are
.t : Jl-vvloping moderately as next-generation additions to the modern power system. However, dense penetration of
ok A 1t/ disturbs the stability of voltage and frequency. The Electric spring (ES) is a new advanced device that deals
e i w | voltage fluctuations due to the intermittent nature of RESs in distributed netwarks. Electric spring is an
. : A A7 v -rging demand-side management technique in the smart grid that can support the weakly regulated system
' 0y ¢+ (u1ge. This paper investigates the effect of load impedance variation of non-critical load and critical load on the
¥ - [ormance of ES through MATLAB simulations. The loads considered are linear. The results obtained from the
= sinsulation study are used to construct a mathematical model using a simple linear regression technique. The
et \o-lts from the simulation study and linear regression analysis are similar. It is observed Lh_at the linear
\ iussion approach outperformed the simulation approach in terms of time complexity and predicted the real
| reactive power management provided by ES for under-voltage and over-voltage conditions.
o - ST S R S, (L N
1 . electronics-based reactive power controller that uses input voltage
' _ control to maintain the voltage of critical load at reference valie. It was
S oy crises have accelvrated the transition from introduced by Shu Yuen (Ron) Hui [3]. The operation of an electric
' S L ato elean and greci gy, Ta achieve this, spring is similar to that of a mechanical spring, which works according
v a8 salution. Using tv vable energy sources to hook's law. The ES regulates the voltage with reactive power
L z Ot dabrey has avastpe o inl to reduce depen- compensation using input feedback and input voltage control instead of
3 T sponlgnatural s, o wid meet the growing - output voltage control. Most of the work has been done on the appli-
I ) ngewable eneiyy - cessuchassolarand  cation of ES, which includes: i) voltage regulation in the micro-grid and
3 e e hitable. Doiry s Jestabilize the inter-
€

isolated power system [4-6), ii) improving power quality to stabilize the

power system [7-10], iii) neutral current mitigation in the

micro-distribution grid [11-13], iv) reduction in energy storage

requirement in the micro-grid [14], v) transient stability improvement
in islanding operation [15,16], vi) mitigation of frequency regulation in
the micro-grid [17-20], vii) use of consensus and droop control to co-
ordinate several ESs [21-23]. The application The ES performance is
determined with a change in line impedance in (24], the performance of
ES is analyzed with the ratio of the load impedance of the critical load
(Z1) to the load impedance of the non-critical load (Z,q) in [25°, and itis
found that performance of ES depends on the ratio of Zy and Z,q. Still,
the literature [ 26] claims that the performance of ES relies on the type of
load impedance and the absolute value of the non-critical load.
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