IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 10, 2017 | ISSN (online): 2321-0613

Inverter Controller Energy Storage System based Soft Re-Closing of
Industrial Power Network

Najuka A. Deogade! Sagar B. Kudkelwar?
PG Scholar 2Assistant Professor
L2Ballarpur Institute of Technology, Ballarpur, India

Abstract— Consequential damages, scrap losses, and motor
starting in pour currents that cause voltage dips in near load
centers, and breaker reclosing transients are avoided through
the employment of this methodology. The soft-reclose
method is accomplished by supply the plant with a
voltage/frequency ramp whereas the network operates in
islanded mode, then reclosing the service-entrance breaker
once the plant network is matched in part and voltage to the
utility grid. Voltage and frequency acceleration of the
network are controlled by the electrical converter in line with
the characteristics of the connected hundreds. The
implemented model is tested with simulation victimization
the ability system network that is representative of a
plastic/rubber manufactory. The results show a big reduction
in current spikes, voltage dips, motor force, speed, power
issue fluctuations, and most vital, method period compared to
a traditional manual restart method.
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I. INTRODUCTION

In an industrial plant, usually there square measure separate
buses for the line-connected motors used for applications, like
hot/cold facility, chillers, dryers, etc. These motors square
measure restarted manually following an outage to confirm
safety, avoid voltage dips, and instrumentality injury from
beginning inflow currents. However, the manual restart
method usually takes concerning 30—45 min. Also, it needs
careful thought of the turning-on sequence and magnified
labor involvement that adds to the value of breakdown. The
instalment of soft-starters may be a attainable answer to avoid
penalties obligatory by power firms on the of current drawn
and therefore the most number of starts per hour or day.
However further investments and therefore the potential of
injecting harmonic currents, which can worsen the already
low power issue, discourage the instalment of sentimental
starters for the line-connected motors.

The effectiveness of energy-storage systems (ESSs)
as associate auxiliary supply for industries is rumored in
studies [4]-[6]. Many of those industries normally generate a
fraction (20%) of their own energy onsite and square measure
capable of providing support throughout service restoration
[71, [8]. The potential of those onsite ESSs isn't absolutely
utilized attributable to rife grid rules [3], [9]. To avoid
asynchronous enclosure on to motor residual voltages,
distributed energy resources (DERS) have to be compelled to
be disconnected before reconnection with the utility supply.
This demand has enabled recloses to own “single-shot”-type
styles to control in a very live-bus/dead-line condition
throughout service restorations. Producing plants therefore
suffer from losses attributable to extended method period of
time to realize a “dead-bus” condition.

In this paper, we use a local ESS inverter to supply
ramping power to an industrial power system bus and then

enable a “transient- free” load transfer to the grid source. The
method is called “soft reclosing,” (SR) which is initiated
following a fault that is external to the load zone supplied by
the ESS.

Il. PROPOSED SYSTEM

In this section, the generalized view of the system and circuit
breakers operating sequence is discussed for better
understanding of the system.

A. Generalized View of the System

The system that is projected during this paper is as shown in
figure a pair of, which has associate industrial load connected
to the commercial bus i.e. load-bus as named within the figure
one. As declared earlier, industrial masses varies from 0.5
H.P. to 500 H.P. motors, thus here the employment of
associate asynchronous motor of rated power four hundred
H.P. has been done that is taken into account as associate
industrial load. To drive the load bus, bus is obtaining provide
from grid supply and guilty condition bus gets disconnected
thanks to the operation of fuses: circuit breaker one (CB_1),
fuse a pair of (CB_2) and main fuse (CB main). The sequence
of operation of circuit breakers plays important role in
maintaining correct condition of the network [8]. Primarily
we tend to area unit restrained the fuse and relay operation to
hold out the effectiveness of the soft-restarting methodology.
Less complicated thanks to perform this method is to grasp
the circuit breakers operation completely and to use it in
simulation.
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Fig. 1: A Small Representative of an Industrial Power
Network with Line Connected Asynchronous Motor

All rights reserved by www.ijsrd.com 207



Inverter Controller Energy Storage System based Soft Re-Closing of Industrial Power Network

(IJSRD/Vol. 5/1ssue 10/2017/057)

B. Circuit Breaker Operations Sequence

In this system, we tend to are considering a fault prevalence
that could be a three-phase-to-ground fault in somewhere
between circuit breaker-1 and circuit breaker-2. This fault is
taken into account the maximum amount severe as compared
to alternative forms of fault. Such fault will damage or injury
a system for good [9]. Many circuit breakers are used for the
aim of protection of system or any instrumentality reckoning
on their demand and parameters. Following operations takes
place throughout s oft-restarting method.

1) A three-phase-to-ground fault takes place in between
CB_1land CB_2.

2) Following this fault, CB_1-CB 2 and CB_main get
tripped in response to overcurrent and undervoltage relay
respectively.

3) While the system gets isolated from the load bus, then
inverter-coupled ESS starts activity the ability by closing
its breaker that is often open. ESS then provide the ramp
power to the load bus till the voltage and frequency
magnitude relation (VV/Hz) get matched to the grid supply
provide. This case is named as ramp-up method within
which electrical converter provide ramping power to the
load bus.

4) As soon as voltage and frequency get matched, inverter
stops supplying the power and load get transferred to the
grid source by reclosing the CB_main and tripping off
circuit breaker of energy storage system (CB_ESS).

There are unit sure standard practices that area unit

used for the reclosing of the motors when fault conditions.
These standard practices area unit harmful since there's
certain quantity of residual voltage gift within the motors
which might be dangerous for system restoration [11]-[12].
To avoid a attainable cascaded voltage collapse that will
result from this impact, the system should quickly be fixed to
traditional condition. Thence by victimization soft-restarting
methodology, one will avoid such hazards since in soft-
restarting, the masses get transferred to the utility with none
transients.

I11. INVERTER-COUPLED ENERGY STORGE SYSTEM CONTOL

In this planned system, we have a tendency to square measure
exploitation associate 3 -phase three-level diode clamped
electrical converter to provide ramp power to the load bus for
achieving synchronization with the system. Actually, the
generation of ramp-power isn't really easy. It needs sure
management variables for the operation of synchronous
reference-frame part barred loop (SRF-PLL) and for
maintaining the V/Hz ramp management. SRF-PLL
connected with ramp management is shown in figure 3.
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Fig. 2: Control Schematic of Inverter-Coupled ESS

As shown in figure three, this feedback is merely wont to
modify the V/Hz ramp. AN open loop V/Hz provide is
generated by the ESS electrical converter to power up Bus-2
(Load Bus). The management variables are obtained by abc-
to-dq transformation. Vq and GO line are derived from SRF-
PLL [14] and are used as inputs to the Vg-Controller and
frequency-controller severally. However before these we've
to derive the positive sequence component of the voltage that
is employed to feed at the rudiment -to-dg transformation.
This positive sequence of the voltage will be derived with the
assistance of sequence instrument [15]-[16].

Here we have a tendency to don't seem to be
victimization sexually transmitted disease to regulate the
magnitude and frequency of the VV/Hz ramp, therefore its set
to zero. As VVd_inv = zero, thus the electrical converter output
voltage magnitude is:
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Fig. 3: Positive Sequence Analyser
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Fig. 4: Frequency Controller

IV. OPERATION DURING RAMP (V/HZ) CONTROL

The decaying voltage and frequency at time of fault
condition, given by V0 and fO severally, have a non-linear
relationship that may extremely rely on the inertia of the
motor load connected to the load bus. The operation
throughout ramp management during which Vq at time t i.e
Vq(t) is just get controlled by PI controller.
Therefore Vq(t) is defined as:

Vq (t) =Vqinv (t) =Vg 0+ mVvqt (G))

for t = any time in between the operation of ramp

control when inverter supplying ramp power. mvq is slope of
the voltage ramp and it is controlled by PI controller.

V. SIMULATION RESULTS

A. During Normal Restarting

At fault condition, CB1, CB2 and CB_main get tripped.
Consistent with the characteristics of their individual fault
clearance temporal arrangement, every of them clear the fault
with relation to overcurrent and under-voltage of the system
condition. Thus at traditional restarting of the system, it needs
a lot of temporal arrangement for system restoration and for
transferring the load to the utility. Thence, throughout
traditional restarting of the system, corresponding voltage
and current results area unit as shown for the projected system
that is simulated exploitation MATLAB/SIMULINK.
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Fig. 5: Rated Three Phase Voltage
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Fig. 6: Output Voltage at Load Bus during Normal
Restarting

B. During Soft-Restarting

The output results for soft-restarting technique is as shown
below, during which the time needed for the system to shut
and to transfer the load to the utility get reduced, thus higher
and quick service restoration is achieved. Conjointly for this
output, the transients that were detected even once traditional
the restarting of the system get overcome and time needed is
additionally less as compared to normal restarting technique.
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Fig. 7: Output Voltage at Load Bus during Soft-Restarting
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Fig. 8: Output Current at Load Bus during Soft —Restarting
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Fig. 9: Output Positive Sequence Voltage
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Fig. 10: Output Voltage from abc To dg Transformation

VI. CONCLUSION

For transient-free load transfer in industrial power network, a
system is planned during this paper. The results square
measure simulation primarily based that square measure
obtained for the planned system parameters. the present
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transient throughout traditional restarting and through soft
restarting has been compared, by that we have a tendency to
bump into the fine results of soft-restarting within which
current transients square measure get reduced and also the
time needed for the system restoration is additionally get
reduced. Thence this methodology is reliable just in case of
business masses for getting service restoration once fault as
fast as potential.
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