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GENERAL

NISHISHIBA

Since being supplied to save energy in vessels in 1985,
NISHISHIBA's inverters for marine use have been delivered
many sets for speed control of pumps and turbo compressors
in marine. Furthermore, the development of large-capacity
inverters has expanded their application fields into electric
propulsion systems and crane control systems.
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FEATURE

®Energy Saving
The inverter for speed control enables
greatly enery saving.

eWide, Stepless Speed Control
Smooth IGBT (Insulated Gate Bipolar
Transistor) inverter enables smooth
stepless speed control from the lowest
range.

®Easy Maintenance and Inspection
Squirrel-cage induction motors and
digital controlled inverters has realized
easy maintenance and inspection.

eSoft Start and Stop
Acceleration and deceleration with a
slope enable operation without any
mechanical and electrical shocks.

®Prevention of Stall
Current limitation during acceleration
enables acceleration while preventing
stall.
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STANDARD SPECIFICATION

Following table shows the typical specification, other specification is also available.
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STANDARD SPECIFICATION

OPTION

1.Rule

JG,NK,ABS,BV,CCS,CR,DNV GL,KR,LRS

2.Ambient conditions

Temp. 45°C
Relative humidity 95% and less

3.Input Voltage,
Input Frequency

AC440V, 380V 3phase
60Hz or 50Hz

4.Enclosure

Protected Drip-Proof Type : IP22
Forced air ventilation

1P23

5.Control specification

Control : Simusoidal PWM control

Output : Constant V/f (Auto torque boost)
Speed range : 5~100%

Max. Frequency : 90Hz

Frequency precision : +0.2% (90Hz)

6.0Operating specification

Acceleration/decelaration time : 0.1~60sec.

DC injection braking, Forward/reverse run, soft stall,
Regeneration power ride-through control (15ms), Auto-restart
momentary power failure

7.Protection

Stall prevention, current limit, over current, under voltage,
momentary power failure (15ms and over), heatsink overheat,
electronics thermal over load, emergency stop, regeneration
power ride-through control.
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APPLICATION

Following table shows the specifications of one motor in standard applications. Contact NISHISHIBA for specifications
when two motors are used in parallel.
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Inverter Type Motor Capacity (kW Size Type
vp pacity (kW) . - ) b vp

VFA5-4075P 75

VFA5-4110P 1

VFA5-4150P 15 _

VFA5-4185P 185 1000 700 - 400 A

VFA5-4220P 22

VFA5-4300P 30

VFA5-4370P a7 :

TERTToE i 1000 700 700 500 Fig-1b

VFA5-4550P 55 :

yEAS = 1300 700 700 500 Fig-1c

VFA5-4110KP 90

VFA5-4110KP 110

VFA5-4132KP 132 2300 800 800 600

VFA5-4160KP 160 Fig-1d

VFA5-4220KP 220

NERSa2Z0KE 2 2300 1000 800 600

VFA3-4330KP 330 2300 850 800 600

VFA5-4280KPX2 500 2300 8502 1200 800 Fig-1e
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APPLICATION

Following figures shows an example of application in standerd specification on 500kW and less.
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BSingle operation

INVERTER
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MCCB MC l
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MOTOR PUMP

W Parallel operation with two inverters for one motor

INVERTER
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MCCB  MC MOTOR PUMP
INVERTER
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The shadowed areas are used for braking operation (option). IS MBI EHEETOHEEERLET, (FT2a2)
(These elements are used to perform fast deceleration, (RIBRP 2SI ERRICITIEE . FE BEDOKRE S
stopping frequently or to reduce the deceleration time for B CRREFEEELAVG S ICERLET,)

loads of large inertia.)
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APPLICATION

Following figure shows an example of application in for electric propulsion system.
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B Parallel operation with two motors for electric propulsion system
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CONFIGURATION AND CHARACTERISTIC

Following figures shows configuration for inverter basically circuit and characteristic.
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CONFIGURATION
INVERTER
| l |
S {REG)
MCCB  MC
| T | MOTOR

AC input DC AC output

Fig-2
The inverter is a equipment to reconvert DC to AC. 1N—FEERERRIHEHTIRECT,
The AC voltage is converted to DC voltage using a rectifier, RimEEEE iEr CERBEICERUERBEE/ UL RAISERTL T
which is transformed into pulses and reconverted into AC. AT EHLET,
The pulses are programmed to generate a sinusoidal wave. JNIVRBHIIERGEIC G 2HRICT 0T T LENTVET,

Voltage/frequency and Torque characteristic
EE/BEHRB IO 74

CONSTANT V/f MOTOR TORQUE
(V) (T)
(0]
o
= © Squared
g 3 ,/ torque load
5 5 K
= = o
=} .
O | /ay L L---EEEEEEEEEE - e - - Constant
(A) torque load
output frequency ® output frequency ®
Fig-3a Fig-3b
The inverter output voltage is proportional to the output 12 N—2DHAEEIZHSaDikICHENIEFEEICHAFILET,
frequency as shown in Fig-3a. BEMREDNL LK E BB Cla &< V) KEBNVI D L ERIG A
The motor torque is smaller in the low-frequency area and X3ad (A) DARICEERIE (MVIHHIE) P HEEET,

the voltage can be compensated (torque compensation)
when a large torque is required as shown in Fig-3a (A).
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FUNCTION

The following describes principal functions.
EHREREELITICERPALE T .

oCurrent Limiting Function and Stall
Prevention Function
At starting, gradual acceleration is performed
while the current is limited within a specified
current value. If the current does not decrease
below the limit value during acceleration, the
speed is decelerated once. After the current has
decreased below the limit value, acceleration is
restarted. This control method enables to
accelerate loads of large GD* without stalling.

eResistance Regenerative Braking (Option)
When fast braking is required, resistance
braking is performed by a braking unit installed
on the DC circuit. The rotational energy of the
induction motor is regenerated in a DC circuit
using a diode connected in parallel with the
inverter to charge a capacitor. When the
capacitor is charged, the DC voltage rises. To
discharge the DC voltage, the transistor in the
braking unit is switched.

oSoft Start
The acceleration time of the motor can be set as
required. Acceleration with a slope (ramp function)
reduces mechanical and electric shocks.
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SYSTEM EXAMPLES

Following figures shows an example of application systems in vessels.
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1. Boiler water level control

INV.

L 15

BOILER

3. Cooling water temperature control

TO EACH
COOLER
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S.W. PUMP
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2. B.0.G. Combustion control

ballal Te

.................................... .l CONTROL |‘
ARATAYARA PRESS
FOEE Radmme _A_GLS LINE
() INV. ]
SPRAY LINE
x> X
4 -
4 P
) ) FORCED EBAP|
0 BOILER GAS COMP.
0 CARGO COMP.ROOM
TURBINE

4. Refrigerated hold chamber temperature control

THERMO
DETECTOR




PRINCIPAL SUPPLY RECORDS

USE OUT PUT
L/D GAS COMPRESSOR 170~440kW
CARGO OIL PUMP 175kW
FEED PUMP 1.5~2.2kwW
BALLAST PUMP 345kwW
DREDGE TRANS. PUMP 315kW
COOL. WATER PUMP 37~75kW
MAIN C.S.W. CIR. PUMP 123kW
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NISHISHIBA ELECTRIC CO., LTD.
T E et

m HEAD OFFICE, FACTORY & BRANCHES B4t T8, 324t 20
Head Office & Factory it-Ti5
1000 Hamada, Aboshi-ku, T671-1280
Himeji 671-1280, Japan. FERIERTHATEER 1 0002t
Phone: Himeji +81-79-271-2448 Tel:(079)271-2448({X)
Facsimile: +81-79-271-2305 Facsimile:(079)27 1-2305
Tokyo Branch Rzt
72-34, Horikawa-cho, Saiwai-ku, T212-8585
Kawasaki 212-8585, Japan. ) R | =R | BT 728134 (5 —F IGREE)L)
Phone: Kawasaki +81-44-542-2400 Tel:(044)542-24001%)
Facsimile: +81-44-542-2405 Facsimile:(044)542-2405
Osaka Branch BoFEszAL
29th Fl., Umeda Sky Building West Tower, T531-6129
1-30, Oyodonaka 1-chome, Kita-ku, Osaka 531-6129, Japan. ABRAFABRAIER KR 1T B 18305 (BHANEIL §T—DTAN295E)
Phone: Osaka +81-6-4797-2448 Tel:(06)4797-2448(1X)
Facsimile: +81-6-4797-2453 Facsimile:(06)4797-2453
Hiroshima Branch hEZE
Grand Building Otemachi, 11-2, Otemachi 2-chome, Naka-ku, T730-0051
Hiroshima 730-0051, Japan. LBRLEMHXAFE2TH 1 1&25 (IS5 VRE)VAFE)
Phone: Hiroshima +81-82-244-1830 Tel:(082)244-1830(1X)
Facsimile: +81-82-247-4098 Facsimile:(082)247-4098
Fukuoka Branch TUMZRE
Toshiba Fukuoka Building, 4-1, Nagahama 2-chome, Chuo-ku, T810-0072
Fukuoka 810-0072, Japan. EERERmPRRRE2T B4E 15 (RSEmLEIL)
Phone: Fukuoka +81-92-722-2448 Tel:(092) 722-2448({X)
Facsimile: +81-92-722-2300 Facsimile:(092) 722-2300
http:/www.nishishiba.co.jp
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Safety Precautions ® Operators should read the INSTRUCTION MANUAL before starting operation on safe use of the product.
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®The data given in this catalogue are subject to change without notice.
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