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Advanced solar pumping solutions
for optimal performance and reliability
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VSR series drives: Advanced solar pumping solutions for optimal performance
and reliability
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The VSR series drives deliver dependable, economical, and user-friendly performance tailored for solar pumping, with a soft start feature
that prevents water hammering and enhances system longevity. The VSR series incorporates an advanced built-in MPPT algorithm, dy-
namically adjusting to ensure optimal power extraction and maximum water flow output with exceptional accuracy. VSR'’s compatibility
with both AC and DC inputs provides users with the flexibility to optimize operations, enhancing overall reliability.

Main features:

e Supports over-current, over-voltage, phase loss, short-circuit, and over-temperature protection.

e Incorporates a self-adaptive high-accuracy maximum power point tracking (MPPT) algorithm, enhancing daily water delivery and
productivity.

e Achieves a solar power tracking efficiency of up to 99%.

¢ Includes specialized features such as tank level control, specifically designed for water pumping applications.

e Operates seamlessly with both DC solar panels and AC grid power sources.

¢ Provides built-in dry run protection, safeguarding the pump from damage and reducing maintenance costs and downtime.

¢ The inverter automatically enters dormancy mode and awakens according to sunlight intensity.

e Compatible with any remote monitoring system via Modbus RTU protocol.

e Capable of operating both induction and permanent magnet synchronous motors.




Model explanation:
Model show on product nameplate contains information below.

VSR 48 - 003-20C

NB

|

Brake chopper

Product series

VSR = Solar drive B = Brake chopper

Input AC voltage level

11 =110-130V AC/160V DC

- = Without brake chopper

23 = 290 - 240V AC/310V DC N = No filter

48 = 380 - 480V AC/540V DC E = EMC filter

Control panel
Rated Current(A)

C = Standard panel
003 = 2.5A upto

210 = 210A Protection class
20 =1P20
Note: -XS’ suffix denotes drive with 7 segment LCD display
Types and ratings - VSR model:
Maximum Output
Recommended input DC curr';nt Motor
solar array current
Model no. power kWP
(kilowatt peak)
A A kW HP
VSR48 series

VSR48-003-20CNB 1.1 4.5 2.5 0.75 1
VSR48-004-20CNB 2.25 7.5 4.2 1.5 2
VSR48-006-20CNB 3.3 10 55 2.2 3
VSR48-009-20CNB 6 18 9.5 3.7, 4 5
VSR48-013-20CNB 8.25 20 13 5.5 7.5
VSR48-017-20CNB 11 30 17 7.5 10
VSR48-024-20CNB 16.5 31.7 25 11 15
VSR48-032-20CNB 22.5 42.2 32 15 20
VSR48-038-20CNB 27.5 52.8 37 18.5 25
VSR48-045-20CNB 33 63.4 45 22 30
VSR48-060-20CNB 45 95.0 60 30 40




VSR48-075-20CNB 55.5 116.2 75 37 50

VSR48-091-20CN- 67.5 137.3 91 45 60

VSR48-112-20CN- 82.5 169.0 112 55 70

Larger rating available on request

VSRE48 series

VSRE48-003-20CNB 1.1 4.5 2.5 0.75 1
VSRE48-004-20CNB 2.25 7.5 4.2 1.5 2
VSRE48-006-20CNB 3.3 10 5.5 2.2 3
VSRE48-009-20CNB 6 18 9.5 3.7,4 5

VSR23 series

VSR23-2p5-20CNB 0.6 4.5 2.5 0.37,0.4 0.5
VSR23-4p2-20CNB 1.1 7.5 4.2 0.75 1
VSR23-7p5-20CNB 2.25 10 7.5 1.5 2
VSR23-9p5-20CNB 3.3 18 9.5 2.2 3

VSR23-XXX-D series

VSR23-9p5-D 3.3 18 9.5 22 3

VSR11 series

VSR11-9p5-20CNB 1.6 18 9.5 1.1 1.5

Note: V'SR23-9p5-D: Economical VSR drive 310V DC input




General specifications of VSR drives:

Model VSR48/VSRE48 VSR23 VSR23-XXX-D VSR11
series series series series
Maximum PV input DC voltage 800V DC 450V DC 450V DC 450V DC

Recommended Voc range

500 ~ 700V DC

320 ~ 370V DC

360 ~ 430V DC

150 ~ 430V DC

Recommended MPPT voltage range

450 ~ 600V DC

250 ~ 350V DC

250 ~ 350V DC

130 ~ 350V DC

Control
characteristics

V/f patterns

Sensor-less vector control 1 and 2

Starting voltage range 230 ~ 800V DC 60 ~ 450V DC 60 ~ 450V DC 60 ~ 450V DC
Recommended input work 560V DC 310V DC 310V DC 155V DC
voltage (V)
Grid or backup generator Three phase Single phase Single phase
Input voltage (V) 415V 220V = 110V
P 9 (-20% ~ 20%) (-20% ~ 20%) (-15% ~ 20%)
Rated output voltage 3-Ph 415V 3-Ph 220V 3-Ph 220V 3-Ph 110V
0 ~ 600Hz 0 ~ 600Hz 0 ~ 600Hz 0 ~ 600Hz
Output frequency (default O ~ (default: 0 ~ (default: 0 ~ (default: 0 ~
50H2) 50H2) 50H2) 50Hz)
V/f control

Speed range

1:50 (V/f control)

1:100 (sensor-less vector control 1)
1:200 (sensor-less vector control 2)

Speed +0.5% (V/f control)

accuracy +0.2% (sensor-less vector control 1 & 2)
cfes2e . +0.3% (sensor-less vector control 1 & 2)
fluctuation

Torque < 10ms (sensor-less vector control 1 & 2)
response

Basic function

Overload capa-
bility

150% rated current 60s, 180% rated current 10s, 200% rated current 1s.

Environment

Place of Indoors, no direct sunlight, free from dust, corrosive gases, flammable gases, oil
operation mist, water vapour, water drop, salt, etc.
Altitude 0 ~ 2000m
De-rate 1% for every 100m when the altitude is above 1000m
Ambient 10°C ~ 50 °C
temperature
Relative o ,
humidity 5 ~ 95%, no condensation
Vibration Less than 5.9m/s2 (0.69)
Storage 120°C ~ +70°C
temperature

Built-in protection

Lightening protecti

on, over-current, overvoltage, output phase-lose, under-load, under-voltage, short
circuit, overheating, water pump dry run etc.

Others

Efficiency Rated power run >93%
Installation Wall or rail mounting

IP grade P20

Cooling

method

Forced air cooling




Wiring diagram:

VSR48 (0.75~2.2kW)

VSR48 (4~55kW)

HiES

.
1
%

l

Solar panels

O
© ©
'Y n O (*) PB y
50/60Hz v
Three-phase 415V L2
L3
&)
com
Short circuit piece
PLC +24V
VSR48 (0.75~2.2kW) Open collector output 1
Switch input 15 DI Y2/HO
-
Switch input 25 DI2
|Switch input 35—, DI3
Switch input 4 ;— DI4
High-speed ——
pulse input HI DI7/HI Relay output 1
250V AC/3A
30V DC1A
+24V
Relay output 2
250V AC/3A
30VDCHMA
+10V °
Analog Output 1
GND O 0~10v
Al
1k@~5kQ AO02 OO 0
485 A1 A12 AO1AO2 Analog Output 2
DC 0--10Y or A2 OFFV V 'V 'V 0~10V/0~20mA
apnAn  ew '
ON I I 1 1
GND 485+ O Y—o
485-
PE RS485
GND O Communication
Solar panels
mccB
— n © *) PB
50/60Hz — v
Three-phase 415V L2
— L3 w
® 0

PLC
: : DI
|Switch input 25—,
Switch input 2 o
: . DI3
Iswitch input 45— o
[Switch input 5 e
{Switch input 6 DI6
High-speed
pulse input HI DI7/HI
+24V
+10V
DC 0~10V
T
WLLLY
DC 0~10V or
0~20mA a2 I 1 1 | OF
GND
[ DC -10~10v a3
PE

-10v

com  VSR48 (4~55kW)

Relay output 1
250V AC/3A
30V DC1A

Relay output 2
250V AC/I3A
30V DCMA

Analog Otpul 1
0~10v

Analog u(put 2
0~10V/0~20mA

RS485
Communication




VSRE (0.75~4kW)

VSR23 (0.4~2.2kW)
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VSR23-9p5-D (2.2kW)
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Model mounting & design:

0.75 ~ 2.2kW dimensions and wall mounting dimensions
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4 ~22kW dimensions and wall mounting dimensions
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VSRE48/VSR23/VSR23-9p5-D/VSR11 dimensions and wall mounting dimensions
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Mechanical specifications for VSR model:
External and installation dimensions (mm)
Weight | Air flow
Model no.
w H D w1 H1 w2 Install Install (kg) (SA5)
hole (d) hole (d1)
VSR48 series
VSR48-003-20CNB 10
VSR48-004-20CNB 80 200 170 34 190 60 4.5 - 1.45 10
VSR48-006-20CNB 14
VSR48-009-20CNB 2.45 25
116.6 | 186.6 175 | 106.6 | 176.6 - 4.5 -

VSR48-013-20CNB 2.5 25
VSR48-017-20CNB 3.4 42
146 249 181.7 | 131 236 - 5.5 -

VSR48-024-20CNB 3.5 73
VSR48-032-20CNB 6.35 80
VSR48-038-20CNB 198 300 189.7 | 183 287 - B3 - 6.45 120
VSR48-045-20CNB 6.45 120
VSR48-060-20CNB 147

250 432 227 200 411 - 7.0 13 12.9
VSR48-075-20CNB 209
VSR48-091-20CN- 209

300 485 226 200 466 - 7.0 13 15.0
VSR48-112-20CN- 216

Note:

a) W1: Upside hole to hole width

b) W2: Downside hole-to-hole width

¢) H1: Hole-to-hole height




External and Install dimensions (mm)

Model Weight Air flow
el e Install Install (kg) (CFM)
w H D w1 H1 H2 H3 hole hole
(d1) (d2)
VSRE48 series
VSRE48-003-20CNB 10
75 150 | 120 65 140 35 | 38,5 4.5 4.5 0.95
VSRE48-004-20CNB 10
VSRE48-006-20CNB 15
93 171 | 130 82 160 35 39 4.5 4.5 1.45
VSRE48-009-20CNB 15
VSR23 series
VSR23-2p5-20CNB 10
75 150 | 120 65 140 35 38.5 4.5 4.5 0.95
VSR23-4p2-20CNB 10
VSR23-7p5-20CNB 15
93 171 | 130 82 160 B 39 4.5 4.5 1.45
VSR23-9p5-20CNB 15
VSR23-XXX-D series
VSR23-9p5-D 93 171 | 130 82 160 35 39 4.5 4.5 1.45 15
VSR11 series
VSR11-9p5-20CNB 93 171 | 130 82 160 35 39 4.5 4.5 1.45 15




Recommended solar array configuration:

Panel Voc=45V

Panel Voc=49V

Panel Voc=50V

Panel Voc=50.5V

Panel Voc=48.5V

Configu- Configu- Configu- Configu- Configu-
Model Panel ration Panel ration | Panel | ration Panel ration Panel ration
power (per power (per power (per power (per power (per
(w) string* (w) string* (w) string* (w) string* (w) string*
strings) strings) strings) strings) strings)
VSR23-2p5 300 9*1 540 8*1 550 8*1 575 8*1 725 8*1
VSR23-4p2 300 9*1 540 8*1 550 8*1 575 8*1 725 8*1
VSR23-7p5 300 9*1 540 8*1 550 8*1 575 8*1 725 8*1
VSR23-9p5 300 9*1 540 8*1 550 8*1 575 8*1 725 8*1
VSR48-003 300 151 540 14*1 550 13*1 575 13*1 725 141
VSR48-004 300 15*1 540 14*1 550 13*1 575 13*1 725 14*1
VSR48-006 300 151 540 14*1 550 13*1 575 13*1 725 141
VSR48-009 300 15*1 540 14*1 550 13*1 Sl 13*1 725 1441
VSR48-013 300 15*2 540 14*1 550 14*1 575 141 725 141
VSR48-017 300 15*2 540 13*2 550 132 B7B 13*2 725 15"
VSR48-024 300 15*3 540 14*2 550 14*2 575 14*2 725 14*2
VSR48-032 300 15*4 540 162 550 133 575 13*3 725 15*2
VSR48-038 300 15*5 540 14*3 550 14*3 575 14*3 725 14*3
VSR48-045 300 156 540 14*4 550 14*4 575 13*4 725 14*3
VSR48-060 300 158 540 155 550 155 575 14*5 725 14*4
VSR48-075 300 15*9 540 156 550 156 575 156 725 145
VSR48-091 300 15*11 540 167 550 14*8 575 15*7 725 146
VSR48-112 300 15*14 540 15*9 550 159 575 15*9 725 15*7
VS(F;E:S- 300 151 540 14*1 550 13*1 575 13"1 725 141
VS;!::S- 300 15*1 540 14*1 550 13*1 575 13*1 725 14*1
VS;!OEG‘IS- 300 15*1 540 14*1 550 13*1 575 13*1 725 14*1
VS(F;(I)E;S- 300 15*1 540 14*1 550 13*1 575 13*1 725 14*1
\;s;)réz_g- 300 91 540 81 550 81 575 81 725 8*1
VSR11-9p5 300 9*1 540 8*1 550 8*1 575 81 725 8*1

Note: Please contact the CG technical team for the grid-sharing application.




Accessories:

Standard option Part no. Description Connection mode
Keypad - standard S-PPU-VS LCD display RJ45
Keypad - graphic G-PPU-VS Graphical display RJ45
Relay card* VSOPT-RL Multi-pump relay card Cgﬁggin
Profibus card VSPROFIBUS-DP Profibus communication card DB9
Profinet card* VSPROFINET-2P 2- port profinet communication card RJ45

*Available from > 4.0kW rating

Application Software:

EmoWizard software helps in the easy commissioning and troubleshooting of VSR series drives, offering user-friendly
tools for viewing, manipulation, and exchanging data with the drive. Statistics data can be plotted using the oscillo-
scope, and drive control with control panel.

EmoWizard

Gontrol Pane
[sCo) i T |
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EmoWizard =

EmoWizard

Ghcarean
| —o |
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Applications:

Agriculture irrigation

Animal husbandry

Desert control

Aquaculture



Other products from CG Drives and Automation:

Emotron FDU & VFX 2.1

Variable / Constant torque drive applications.

Rated power 0.55-4,000 kW
Supply voltage 230-690 V, 3-phase
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Emotron VSS & VSM

Optimized drive for smaller applications.
Rated power VSS283: 0.37-2.2 kW, 1-phase

VSM48: 0.75-4 kW, 3-phase
Supply voltage 230V 1-phase, 230-480V, 3-phase

Emotron TSA

Starts, stops and protects.

Rated power 5.5-1,000 kW
Supply voltage 230-690 V, 3-phase

Emotron Active Front End Drive (AFE)

Available as Low Harmonic or Regenerative version.

Rated power 55-2,200 kW (AC) / 200-4,000 kW

Supply voltage 380-690 V (AC) / 380-690 V, 3-phase

Emotron VSX

Compact machinery drive with high functionality.

Rated power VSX48: 0.75-55 kW, 3-phase

Supply voltage 380-480 V, 3-phase

Emotron M20

Shaft power monitors

Rated power 100-240/380-500/525-690 VAC
Supply voltage Up to 999A via current transformer




Notes




Registered Office

CG Power and Industrial Solutions Limited
CG House, 6th Floor, Dr. Annie Besant Road, Worli, Mumbai 400 030, Maharashtra, India
Phone: +91 022 2423 7700

Manufacturing Location

CG Drives and Automation
Plot#9, MPAKVN, Phase-2, New Industrial Area, Mandideep 462 046, M.P.
Phone: 0748 0426427 / 440 / 441 / 456 / 435

CG Drives & Automation Sweden AB
Morsaregatan 12, Box 222 25
SE-250 24 Helsingborg, Sweden
Tel: +46 42 16 99 00

Regional Sales Office

North: 4th Floor, Discovery Tower, Plot No. A-17, Sector 62, Noida, Gautam Budh Nagar, 210 309, India

Tel: +91 (0) 120 4229478

East: 50 Chowringhee Road, Kolkata 700 071, West Bengal, India, Tel: +91 (0) 33 2282 9681/85

West: CG House, 8th Floor, Dr. Annie Besant Road, Worli, Mumbai 400 030, Maharashtra, India

Tel: +91 (0) 22 2423 8940

South: No-3, Dr. MGR Salai (Kodambakkam High Road), Nungambakkam, Chennai 600 034, Tamil Nadu, India,

Tel: +91 (0) 44 4224 7500

Email: drives.mktg@cgglobal.com | drives.service@cgglobal.com
Econnect: http://itapp.cgglobal.com/Econnect/
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Our All India Service Center Toll Free No: 1800 267 0505

For more information visit:
www.cgglobal.com | www.emotron.com
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Note: Due to continuous improvements and developments, the above data is likely to be changed without prior notice
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