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Solar Submersible Pump System

by Masahito KAWAI

A solar submersible pump system which uses photovoltaic cells as the power source has been developed. This system comprises a 4-
inch, deep-well, submersible pump and a solar controller. A PMSM (Permanent Magnet Synchronous Motor) is used as the sub-
mersible motor. Upgrade in system efficiency and compactness were achieved by the application of an exclusively high-speed design.
The solar controller features an exclusive MPPT (Maximum Power Point Tracking) control function. High reliability is realized by a
dry run protection function, in addition to the normal operation protective function, with full consideration given to the system’s use in

remote areas.

Keywords: Photovoltaic cell, Maximum power point tracking (MPPT), Permanent magnet synchronous motor (PMSM), Submersible pump,
Deep-well submersible pump, Protective function, Dry running protection, Shutoff running protection
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Fig. 1 System configuration
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Table 1 Specifications of pump and motor Table 2 Specifications of solar controller
B A W H f
Ttem Specification Ttem Specification
RKy7 | B X WHITHKPE= RV T PRI P55
Pump | Type Submersible deep well Enclosure
motor pump i ik BERHT
1 7% Installation Wall mounted
Discharge size 32, 40 mm & T T i
BTk + AT YT E — & 28 M
EOE 10~ 60 m Functions Variable speed PMSM driver
Total head - KR KB DEH
K [14% 32 mm 15~ 45 I/min Maximum power point tracking
Flow rate | 1% 40 mm 30~ 105 I/min C‘,Z Tt’b*k
" - ircuit braker )
(A sty SUS304 CE-y RO bO- SR
ateria mpetler - Motop and controller protection
a2 SUS304 FHRT 27
Casing Indication lamps
LG A A 4 A vy—uyzs
Bearing Tungsten carbide Interlock
P = WK ATIEIL
Well dia. 100 mm (4B) Max. input voltage 1%V
e Wk BRAJIHE))
Ll . 1120 W
Handling liquid Clean water Max. power input
A L
o im 0~40C é‘ on effici 0.94
Liquid temperature onversion efficiency
KERAATR 100 m ’E'ﬂgﬂg ~10~40T
Max. submergence depth mb. temperature
E o TR PR <95% RH
Motor | Output 0.75 kW Humidity =
I o« *x v M PRAERE e L - 22
Type KA E—% Protective functions | High temperature  Pump dry running
Canned type permanent < WA - FiEY) Y )
magnet synchronous Overload Pump shut off running
motor BEIE Y-V
. — Over voltage Surge protection
I Gt SUS304 -
Material | Frame 0
ver current
= — R — _ [ N
— g Indication lamps Power Trip
o %.ﬁ " max. 7200 min ' il % - e .
Rotating speed Operation Low power consumption
12
14 1400
Bk BRI "
12 Current ~ gé?;‘i?;;?m 1200 F4HE 1.0 kW/m?
Irradiance
10 1000 8
<z
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€3, o w25 s 25C
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— 2
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Fig. 2 Output characteristics of photovoltaic array Fig. 3 Effect of solar irradiance and cell temperature on

photovoltaic characteristics
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Fig. 4 Whole-day performance of solar pumping system
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Fig. 5 Performance of stable operation at maximum power point
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Fig. 6 MPPT tracking performance (1/2)
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Fig. 7 MPPT tracking performance (2/2)
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