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Abstract:
This work deals with the development of an efficient = =
and robust power management scheme for a grid
supported photovoltaic (PV)/battery configuration
for water pumping system (WPS) employing a Sl sa
Switched Reluctance Motor (SRM) Drive. Due to the Sy S el WY
substantial compatibility between natural ‘ ’
characteristics of SRM drive and WPS, a four-phase )
switched reluctance motor (SRM) with fundamental )
switching, Is utilized In the proposed scheme. A D
deviation free Maximum Power Point Tracking e
(MPPT) algorithm is used In the system to optimize o] Votug
the solar power under all environmental situations. e |
The behavior of the developed system Is examined
through both simulated and experimental results and Fig. Circuit diagram of grid-interactive PV/Battery arrangement for SRM driven
found adequate under all operational modes. SPWPS
] SRM-Pump iIs Powered by PV Array Only
Introduction: E— )
Solar powered water pumping systems have been = £ i R E V\ M\Ml\l\
Increasingly popular In remote areas where ac grid IS not B ———— 2w ﬂ M\R M\M\
accessible, or Is too costly to lay down. An introducing =, fggh{ VT e
battery energy storage in the system not only increases =~ pl—. /' performance E MMMM
the overall cost and maintenance however, it also = gW T
reduces Its service life and saving credits. Hence, It IS L A N B "l ,\Soﬂ_stamng .
appreciative to use pump-storage, which stores solar S T A — ]
energy as the potential energy In water reservoir to be <5 E\ L 2 ol
1 ~ consumed according to the demand. o N BlEas
i 'Ji,? Therefore, In order to Incorporate the advantages of = >/ | =1 = —
L;.n‘ SRM drive In grid-connected PV/battery WPS and to o eos e ois oz 035 o Tl
| n?ﬁg;%ort]ge Ofgrllj(geV?(l)?JeS V(?/Ig:‘:llirb’?f?ées\/\/()lpkdlﬁl)?(l)rl]g%se(;thaer: SRM-Pump is Powered by Grid Only PVArray Feeds Power to Utility Grid
| EE) efficient and reliable solution for WPS. A PV_power L Chnwzsovaiv | [ohi: (4 100viaiv)
:4 dependent dynamic loop feed-forward loop is also . ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Exs unified In the designed controller, which contributes to ch: (i 1samivy ~
Uy = improving the dynamic response of the overall system OVAVAVAVAVaVaVaVavAVE ' ' ' ' ' ' ' ' ' '
li‘. “and sag/swell conditions present in the grid supply. An J\MMMﬂ/\MMM/\MMK\K\/M\/H\M AT Sy
‘ efficient control technique for bidirectional DC-DC g i o i . szaaifﬁf.‘;“;zf [Ch4: () 400V/div
=20 converter is also developed for proposed WPS. 5 MMWA’“ _ :
d!! .. . L e v A - &
e Conclusions: —

A reliable and cost-effective grid supported PV/battery system is | >-
proposed for water pumping system employing a switched R
reluctance motor drive. The unique characteristics of SRM drive like _
fault tolerant capability, wide speed range, high-grade performance, i ;oemc: - mem w xcwon
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