CKVJ-1131

TO s H I BA Transistor Inverter

Leading Innovation >>> TOSVERT VF-nC3

I. i :
\ 1
\ N
i -

Transistor Inverter

TOSVERT"

VF— .



Transistor Inverter

Vi C

Simple
Features™ -
—

~

h_
(=
©

The “turn-and-push” setting dial makes setup easily.
The large setting dial at the center of the front panel allows you to set the
parameters easily. Just turn the setting dial until you get the right parameter
and push the setting dial to select.

You can also use the setting dial to set the reference frequency.

The RUN and STOP keys allow to operate easily.

You can operate the inverter with the and keys on the front
panel. The front cover may be closed to conceal the other keys to avoid
accidental key pressing.

The Remote keypad option allows to operate the
VF-nC3 in the distance.

A remote keypad option installed on the surface of the cabinet can operate
the VF-nC3 in the distance.

It is possible to monitor the output frequency on the VF-nC3 and the output

#The remote keypad option is connected to the inverter with the optional cable.
In the remote keypad option, there is no setting dial.

\.

current on the remote keypad option. It is possible to use it as a digital meter.

Setting Dial

Simple

Set U]g
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Easy to set parameters
@ Showing most frequently used parameters in easy mode.
EASY key allows you switch between Easy mode and Standard mode.

EASY Key
Easy mode : Scrolls through a list of only eight parameters. ' -
You can optionally add up to 24 parameters to the list. = = ﬁ
Standard mode: Rotates through all parameters.
(-8
\.\ -4 b

® Guides you step by step through parameters you need to set up.
Since the guidance feature shows one parameter at a time
according to the selected function, you can interactively edit its value.
Auto-guidance function is available with motor parameter setup,
preset speed selection and analog signal control, etc.

—
© Searching for a history of changes in history function. - <—-

History function makes change of parameter setting easily when some Easy mode Standard mode
parameters are repeatedly set by the trial run and the adjustment.etc...

History function automatically searches for 5 latest parameters that

are set with different values from the standard default setting.

Communication Network

@ Searching and resetting of changed parameters.

User parameter group, & - L, automatically seaches for only those parameters \
that are set with different values from the standard default setting and s wila
display them. e —

This function makes the parameter setting check and resetting easily. i f

Built-in RS-485 communication

Built-in RS-485 communication enable to control the inverter and build network.
O Communication rate : 38.4 kbps max.
O Compatible with the Modbus RTU and Toshiba protocols.

Programmable controller

A RJ45 connector for RS-485 communication is

You can connect a PC to manage parameters and monitor operating conditions.
located on the bottom of the VF-nC3.

~\

The vertically oriented main circuit terminal block

@liows easy wiring.
Like power distribution devices, the main circuit terminal block of the VF-nC3
is vertically oriented to make wiring easy and minimize tangles of cable.

Side-by-side installation

Side-by-side installation for space-saving

Generally, inverters must be placed in consideration of radiation of heat.
The VF-nC3 can be placed side by side with no gap,

saving inside of control panel space.™

Main circuit terminal block cover

he covers for the main circuit terminal block ensure safety.
You can remove the covers for the main circuit terminal block with a screwdriver.
Since the covers can be attached after the wiring of the main circuit terminal block,
the VF-nC3 can be installed easily and safely.

*1:Necessary to reduce output current on some conditions. #
&
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Application Examples

Excellent Motor Control Wide Variety of Applications

@ Sink/source control logic
If you just want to change the motor speed

@ Power supplies: three-phase 240 V,
single-phase 240 V and single-phase 120 V

If you need higher torque for heavy-duty machines

® Maximum ambient temperature: 60°C
@ Maximum altitude: 3000 meters
(® Operating frequency range: 0.1 Hz to 400 Hz

(® Programmable input and output terminals
To save energy

@ Prevents the collapse of cargo on the conveyor.

The VF-nC3 allows you to mitigate the shocks caused in starting and stopping a conveyor
and change the acceleration/deceleration rates according to the conveyor characteristics
and its applications.

@ Improves the braking performance.

The VF-nC3 can slow down a high-inertia machine in a short period of time without causing

an overvoltage trip by increasing the energy consumed by the motor.
Lo n g Lifeti me Safety Featu res @ Provides an operating status signal to the brake motor.
( The VF-nC3 can turn on and off the braking circuitry in accordance with the inverter operating status.

Designed for 10 years of operation Protects the setting parameters @ Shows the conveyor speed.

You can keep track of the operating status of a machine by displaying the conveyor speed on

the inverter panel. If you use an optional remote panel, you can check the conveyor speed near

the machine.

*The speed indication on the VF-nC3 is a value calculated from the operating frequency, may differ from the actual
conveyor speed.

= e | @ The VF-nC3 provides smooth start up by high output torque.
The Monltor mOde shows the load conditions. * . ' The VF-nC3 offers vector control and automatic torque boost control modes to achieve strong,
p—

= = - = stable torque from the start of a motor to the rated speed.
@ Monltormg the operatlng conditions Additionally, the VF-nC3 responds quickly to abrupt load changes to keep a constant speed.

pm— Energy-saving mode
Fans & Pumps The Variable Torque and Automatic Energy-Saving modes help saving energy by passing optimal
. . . e n ti d; ith the load.
Monitor informs when to rep|ace major parts ® Checki the tri tatus*2 Built-in fans and pumps in currentin acc&_:r ance wi e loa.
ecking the trip status -. e @ Automatic process control
| d ! The VF-nC3 can be programmed to control temperatures, pressures and flow rates automatically.
water supply and sewage For temperature control, the PID control polarity is selectable via an input signal according to the
systems; driers, etc. selection of heating or cooling; this helps simplify system. +++ PID control

@ Allows a motor to keep running and accelerate smoothly upon the recovery

of power even in the event of an instantaneous power failure*.
Upon instantaneous power failure, the VF-nC3 utilizes regenerative energy from a motor to keep a machinerunning*. --- Regenerative power
After power recovery, the VF-nC3 senses the motor’s rotation speed and accelerates it smoothly to ride-through control

the programmed frequency. +++ Auto restart control
* The running period varies with the mechanical characteristics and load conditions. The motor might free-run.

£ The VF-nC3 automatically lowers the operating frequency in the event of an overloaded condition.
co es g G Oba co m p a nce 4 3 This prevents an overload trip for fans and pumps in which current decreases in proportion to the

o B - A frequency. Also, if you decelerate a high-inertia apparatus like a fan at a quick rate, an overvoltage +++ Overload stall
Compllant with the European ROHS Directive trip tends to occur due to regenerative energy. To avoid an overvoltage trip, the VF-nC3 allows

Built-in noise filters to suppress electromagnetic noise g you to adjust the braking period. -+ Overvoltage limit operation

Health, medical and Environment and g machinery
nursing care equipment daily-life-related machinery

Stair lifts Commercial Inner packaging
hines

EC directive (CE marking), UL, CSA y : Nursing beds IEIEIEaED o o I
Bubble baths — Car washing machines _ Packing machines
Health care equipment | g Garbage disposers @ Outer packaging
(Trea_dmills) 4 Dust collectors Eachll)nes .
E L lembrane packin
:\;I(_e'g;c r?'::cilijr:gg)‘:tnc'. Commeral [ i machines et?:. J
Treadmill ironingboard ~ Car washing machine Band tightener




Panel and operation procedure

Note: The above photo only shows the front body of the VF-nC3,
and its front cover is removed for an explanatory purpose.
Be sure to put the VF-nC3 in use with its front cover.

Monitor display

TOSVERT™

VE-7

Power on (setup parameter)

(D When power on the inverter
for the first time, L is

blinking.

(@ Select an area code by the
setting dial.

P LSRIRSIRTEL

() Press the center of the setting

dial to confirm your change.

When i ”: is displayed
] .

and then Li..Ls, you finish

setting the setup parameter.

HValues set by each setup parameter

C3

The LEDs on the operation panel display the following symbols Title | Function ‘MAMM“‘Emw usA (Miimwm’:m"nm O )
indicatelopElEHEpElaREInEaEISIEY FH | Maxirequency | 50.0(Hz) 60.0(H2) 50.0(Hz) 80.0(H2)
BLED(number) %/.’7",}"/ Froaueny 50.0(Hz) 60.0(Hz) 50.0(Hz) 60.0(Hz)
| 0 ‘ 7 | 2 | 3 ‘ 7 ‘ 5 | 3 | 7 ‘ 8 ‘ ) |_‘ Fagy | jererel 50.0(Hz) 60.0(Hz) 50.0(Hz) 60.0(Hz)
lelelelaf[u]sle]7]8]3]-] yha | i 2300) 2300) 2001)
00 Source toge
BILED(alphabet) Frop | snsouee | EREEY | DlSnKieg) S8
[Pl [« [oa]e [# [ea A n v [ [ %] " | El | ommon:co o
lalolelclalelrfofnlnl [ [ul L] F307 | St 2 2 2 3
[Mm [Nn 70 [0 [Pp[aq [ Rr['ss [T uu[w [ww[xx[vy[z] Fyir | MmOt | aa10imin’) | 1710(minY | 1410(minY | 1710(min’)
lalnlolofrlal-lslels][o [~ L9 7

frequency.

@Turn on the
n

power. {1.0]

displayed.

Pressing the RUN
key and turning the

setting dial

(@Operates

VF-nC3 at the

frequency s

by the setting

dial.

Turning

is

et

the setting dial ...

(@Changes
the output
frequency.

Pressing

the STOP key ...

@Decelerates
stops the mi

and
otor.

Pressing the MODE

key twice ...

clockwise ...

frequency

clockwise ...
(@Displays

(%/ampere)

(DDisplays operation

(@Displays the motor
rotating direction.

Turning the setting dial

(@Displays operation

command value.

Turning the setting dial

output current

clockwise,

MODE key ...

Turning the sotting dial
e various
data are displayed such
asinputvoltage, output
voltage, the status of
inputioutput terminal
signals Pressing the

frequency

beginning).

(®Displays operation

(returns to the

v

&)

v
-
@

-

(@Turn on the power.
.1 is displayed.

Pressing the mode key ..

@Displays “HLIH".

Turning
the setting dial until
“A L "is displayed

@Displays “HL "

v
@

Press the center of
the setting dial...

(@Displays
the setting value.

Turn the setting dial V\
and press the center
of the setting dial... v

®Displays “HLL",
and the setting
value alternately,
and then the setting
is completed.”

3#If you press the center of the setting dial without changing the setting, the next parameter ("o £ ") is displayed.

tem displayed LED display [rye— [—— LED display Description
Operation G | The operaton requency is displayed (Operation at 50Ka). Logicinput N Logic setting by 27 is displayed.
frequency *1 0.0 F1 terminals @ 1-50 | t-58:Sourcs logic
9 setting L-5 ! Sink logic
se‘fii‘a"‘""zeée IMoDE | AUH The first basic parameter “AL/H" (history function) is displayed. N
J CPUT version @ L 131 | The version of the cPU is displayed.
Direction of The direction of rotation s displayed.
; wooe| | Fr-F
rotation ~F :forward run, £ - - - reverse ) i '
otatior [E firaa s orweed ol geeczeun) CPU2 version @ wel! | Theversion of the CPUZ s displayed.
Operation frequency SN FGQ. | The operaton frequency command valus (Haee unt i displayed.
5 U0 | (incasoof £ 71 1-2) X N |or3 o
Past trip 1 8C3 ! | Pastrrip 1 (displayed alternately) *2
Output current @ - r | Theinverter output current (load current) (%/A is displayed.
£ 80
» Incaseof F 7 2=1
7 ( 12=1) Pastrip 2 @\> OH  ©2| Pasttrip 2 displayed alternately) *2
T @ 10 | T verr i 00 votage 04N s dplved
" ! In case of F =,
{in cas 13-3) Past trip 3 @\ 0P3 3| Ppastuip3 (displaved alternately) *2
Output voltage @ pipp | Theinvertor output voliage (%V)is displayed. S
* ‘ Incaseof £ 7 {4=
L g YEHD Past trip 4 @ nErr Y| Pastirip 4 (displayed alternately) *2
N |, a7y | The mverter tosd factor ) s dispieyed.
load factor *1 LW (ncaseof F115=27) The ON/OFF status the parts replacement alarm of the cooling fan,
aicuit and main circut capac
Operation SN 5. | T operaton requency (aree it is displayed. aparation timear display;
frequency *1 9, (In case of £ 7 16-0) hares, N ON:/
o B Q@ |7t o Cooling
. ooling fan
ON:d Gt Control ircut board capacior
Input terminal @ A i OFF: . operation time Meain circuit capacitor
Vi
s2 3 Cumulative SN £0.1p || Thocumutative aperaton timo s ispayed.
s1 R operation time iU | (0.01=1 hour, 1.00-100 hours)
The ONIOFF status of each ofthe control signal output torminals 5.0 | e operation equency s csteyed (Oparaton a5
(OUT and FL) is displayed in bts i ot 0.0 P quency is displayed (Ope .
Output terminal N , ON: !
a o o
OFF: ¢
*1 These monitor items can be selected by setting parameters £ 15/ to £ 1{56.(F120).
B OO #2 Details on a past trip (of trips 1 to 4) can be displayed




Specifications

and dimensions

Hl3-phase 240V class

H Explanation of the name plate label.

Form

[VF[N

Type
c]

Model name

Input(ACvoltage

s[s]-[2[ofo]7[P[L] |-[a[2]2]
TL

Additional functions |

‘ Special specification code |

TOSVERT
VF-nC3 series

1:100V to 120V
21200V to 240V

motor capacity

L: Built-in
Figh aidnyation EMC iter
None: No filter inside

ADC:Ois the number

[ Additional functions 1l |

Operation panel

None: Standard product
¥: special specifications

Specification

Input voltage class 3-phase 240V class
motor (kW) 0.1 0.2 0.4 0.75 15 2.2 | 4.0
Type VFNC3
Form 2001P 2002P 2004P 2007P 2015P 2022P 2037P
2 | Output Capacity (kVA) Note 1) 0.3 0.6 1.0 16 3.0 4.0 6.5
E Output current(A)  Note 2) 0.7(0.7) 1.4(1.4) 2.4(2.4) 4.2(3.6) 7.5(7.5) 10.0(8.5) 16.7(14.0)
Output voltage Note3) 3-phase 200V to 240V
Overload current rating 150%-60 seconds, 200%-0.5 second
gg Voltage frequency 3-phase 200V to 240V - 50/60Hz
23| All ) Voltage 170 to 264V Note 4), frequency +5%
Protective method (IEC60529) P20
Cooling method Self-cooling | Forced air-cooled
Color RAL 3002/7016
Built-in filter —

Ml 1-phase 240V class / 1-phase 120V class

1-phase 120V class

Input voltage class

1-phase 240V class

motor (kW) o1 | o2 | o4 [ o715 [ 15 | 22 o1 [ 02 [ o4 [ 075
Type VFNC3S VENC3S
Form 2001PL 2002PL 2004PL 2007PL 2015PL 2022PL 1001P 1002P 1004P 1007P
2 | Output Capacity (kVA) Note 1) 0.3 0.6 1.0 1.6 3.0 4.0 0.3 0.6 1.0 1.6
E Output current(A) Note2) 0.7(0.7) 1.4(1.4) 2.4(2.4) 4.2(3.2) 7.5(7.5) 10.0(9.1) 0.7(0.7) 1.4(1.4) 2.4(2.4) 4.2(4.0)
Output voltage  Note3) 3-phase 200V to 240V 3-phase 200V to 240V
Overload current rating 150%-60 seconds, 200% -0.5 second 150%-60 seconds, 200%-0.5 second
§§ Voltage-frequency 1-phase 200V to 240V - 50/60Hz 1-phase 100V to 120V - 50/60Hz
£z I bl ion Voltage 170 to 264V _Note 4), frequency +5% Voltage 85 to 132V_Note 4), frequency=5%
Protective method (IEC60529) 1P20 P20
Cooling method Self-cooling Forced air-cooled Self- ling ‘I’ dair-cooled
Color RAL 3002/7016 RAL 3002/7016
Built-in filter EMC filter —

Note 1. Capacity is calculated at 220V for the 200V models.

Note 2. Indicates rated output current setting when the PWM carrier frequency (parameter F300

Itis necessary to further reduce the output current in case of 13kHz and more. The default setting of the PWM carrier frequency is 12kHz.
Note 3. Maximum output voltage is the same as the input voltage. In case of 1-phase 120V class, maximum output voltage is same as twice the input voltage.
Note 4. +10% when the inverter is used continuously (Ioad of 100%).

MExternal
dimensions

o

EMCplats(option) otz

Fig.A

o

(T

W
(Mounting dimension)

w

EMCplatsioption) Nowa!

Fig.B

) is 4kHz or less. Value in parentheses indicates in case of 5kHz to 12kHz.

EMCplate(opion) Notet

Fig.C

Note 1. To make it easier to grasp the dimensions
Voltage class Inverter type of each inverter, dimensions common to
H W1 H2 all inverters in these figures are shown
0.1 VFNC3-2001P with numeric values but not with symbols.
0.2 VENC3-2002P 102 60 131 A Here are the meanings of the symbols used.
0.4 VFNC3-2004P 7 121 0 Pt
3-phase 240V 0.75 VFNC3-2007P 130 e | D: Depth
15 VFNC3-2015P 131 W1: Mounting dimension (horizontal)
22 VENC3-2022P 105 93 B 15 H1: Mounting dimension (vertical)
: H2: Height of EMC plate mounting area
4.0 VFNC3-2037P 140 170 141 126 157 14 C 2.0 Note2. Here are the available EMC plate
0.1 VFNC3S-2001PL Fig.A : EMP007Z (Approx. weight : 0.3kg)
02 VFNC3S-2002PL 102 131 Fig.B : EMPO0BZ (Approx. weight
0.4 VFNC3S-2004PL 72 21 60 13 A 1.0 Fig.C : EMP009Z (Approx. weight
1-phase240V : & 130 Note3. The models shown in Fig. A to Fig. B are
0.75 VFNC3S-2007PL 131 118 fixed at two points: in the upper left and
15 VFNC3S-2015PL lower right corners.
2.2 VENC3S-2022PL 105 156 93 12 B 15 Note 4. The model shown in Fig. A s not
equipped with a cooling fan.
0.1 VENC3S-1001P 102 131 The models of 1-phase 240V and 1-phase
0.2 VFNC3S-1002P 72 60 13 A 1.0 120V shown in Fig.B are equipped with a
1-phase120V 0.4 VFNC3S-1004P 130 121 cooling fan on the top of the unit.
075 VFNG35-1007P 105 56 1 93 118 2 5 5 Note5. Height measf::gmentsqo notinclude the

B Common specification

Item
Control system Sinusoidal PWM control
Output voltage range Adjustable within the range of 50 to 330V by correcting the supply voltage (However, cannot output voltage exceeding the input voltage.)
Output frequency range 0.1to 400.0Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 400Hz
Minimum setting steps of frequency | 0.1Hz: analog input (when the max. frequency is 100Hz), 0.01Hz: Operation panel setting and communication setting.
-] Digital setting: within +0.01% of the max. frequency (-10 to +60°C)
=
S Frequency accuracy Analog setting: within +1.0% of the max. frequency (25°C £10°C)
5
S Voltage/frequency V/f constant, variable torque, automatic torque boost, vector control, automatic energy-saving. Auto-tuning.
“_; characteristics Base frequency (20 - 400Hz) adjusting to 1 or 2, torque boost (0 - 30%) adjusting to 1 or 2, adjusting frequency at start (0.1 - 10Hz)
= " " Setting dial on the front panel, external frequency with a rated i of 1-10kQ),
§ Frequency setting signal 0-10Vdc/0 - 5Vdc (input impedance: VI=40kQ, 4 - 20mAdc (Input mpedance 2500)
<
% Terminal board base frequency | The characteristic can be set arbitrarily by two-point setting. Possible to set: analog input (VI).
=
& | Frequency jump Setting of the jump frequency and the range.
Upper-and lower-limitfrequencies | Upper-limit frequency: 0 to max. frequency, lower-limit frequency: 0 to upper-limit frequency
PWM carrier frequency Adijustable within a range of 2 to 16kHz (default: 12kHz).
PID control Setting of proportional gain, |ntegra| gain, differential gain and control waiting time.
A i e from amon times 1and 2 (0.0 to 3000 sec.). Automatic acceleration/deceleration function.
S-pattern acceleration/deceleration 1 and 2. Control of forced rapid deceleration
DC braking Braking start-up frequency: 0 to maximum frequency, braking rate: 0 to 100%, braking time: 0 to 20 seconds, emergency DC braking.
Dynamic Braking Drive Circuit None (braking module is optional)
Input terminal function Possible to select from among about 60 i such as for run signal input, jog run signal input,
(programmable) preset-speed signal input and reset signal input, to assign to 5 input terminals. Logic selectable between sink and source.
» | Outputterminal functions Possible to select from among about 40 functions, such as upper/lower limit frequency signal output, low speed detection signal
5 (programmable) output, specified speed reach signal output and failure signal output, to assign to FL relay output, open collector output terminals.
8 The RUN and STOP keys on the operation panel are used to start and stop operation, respectively.
5.% RO AP Forward/reverse run possible through communication and contact inputs from the terminal block.
S
;.’_ Jog run Jog mode, if selected, allows jog operation from the terminal board.
.5 Preset speed operation Base frequency +15-speed operation possible by changing the combination of 4 contacts on the terminal board.
HE; Retry operation Capable of restarting after acheck of the it elements in case the protective function is activated. 10 times (Max.) (selectable with a parameter)
a
© | Various prohibition settings Possible to write-protect parameters and to prohibit the change of panel frequency settings and the use of opera(lon panel
/Password setting for operation, emergency stop or resetting. Possible to write-protect parameters by setting 4 digits password.
Regenerative power ride-through control | Possible to keep the motor running using its regenerative energy in case of a momentary power failure (default: OFF).
. In the event of a momentary power failure, the inverter reads the rotational speed of the coasting motor and outputs a frequency appropriate
Auto-restart operation to the rotational speed in order to restart the motor smoothly. This function can also be used when switching to commercial power.
Failure detection signal 1c-contact output: (250 V ac - 2 A (cos®=1): At resistive load, 30 V dc -1 A, 250 V ac - 1 A (cos®=0.4))
= Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation,undervoltage, ground fault,
2 | Protective function detection, input phase failure, output phase failure, overload protection by electronic thermal function, armature over-current
2 at start-up, load side over-current at start-up, over-torque,undercurrent, overheating, cumulative operation time, life alarm,
E emergency stop, various pre-alarms
-% Electronic thermal Switching between standard motor and constant-torque VF motor, switching between motors 1 and 2, setting of overload trip time,
8 | characteristic adjustment of stall prevention levels 1 and 2, selection of overload stall
5
& | Resetfunction Function of resetting by closing contact 1a or by turning off power or the operation panel. This function is also used to save and clear trip records.
Alarms Stall prevention, overvoltage, overload, under-voltage, setting error, retry in process, upper/lower limits
Over-current, overvoltage, overheating, short-circuit in load, ground fault, inverter overload, over-current through arm at start-up,
Causes of failures over-current through load at start-up, CPU fault, EEPROM fault, RAM fault, ROM fault,communication error. (Selectable:
emergency stop, under-voltage, low voltage, over-torque, motor overload, input phase failure, output phase failure)
(o] ion fr y command, forward/reverse run, output current, voltage in DC section,output voltage,
Monitoring function torque, torque current, load factor of |nverter, input power, output power, information on input terminals, information
on output terminals, version of CPU1, version of CPU2, PID feedback amount, frequency command (after compensation),
rated current, causes of past trips 1through 4, parts replacement alarm, cumulative operation time
§ | Pasttrip monitoring Stores data on the past four trips: number of trips that occurred in succession, operation frequency, direction of rotation, load current, voltage in DC
B function section, output voltage, information on input terminals, information on output terminals, and cumulative operation time when each trip occurred.
o
=
5 | csums Analog output for motor: 1mA dc full-scale dc ammeter
S| ey riorirequency 0-20 mA (4t0 20 mA) output: DC ammeter (allowable load resistance: Less than 750 Q)
g 0-10V output: DC voltmeter (allowable load resistance: Over 1kQ)
Frequency: inverter output frequency.
4-digit 7-segments LED Alarm: stall alarm “C", overvoltage alarm “P”, overloadalarm "L" overheat alarm “H".
Status: inverter status cause of of p function, i oltage, output current, etc.) and parameter settings.
Free-unit display: arbitrary unit (e.g. rotating speed) correspondlng to output frequency.
iefesiar Lamps indicating the inverter status by lighting, such as RUN lamp, MON lamp, PRG lamp, % lamp, Hz lamp.
The charge lamp indicates that the main circuit capacitors are electrically charged.
Location of use Indoors; not exposed to direct sunlight, corrosive gas, explosive gas, flammable gas, oil mist, or dust; and vibration of less than 5.9 m/s2 (10 to 55 Hz).
@
g Elevation 3000 m or less (current reduction required over 1000 m) Note 4)
é Ambient temperature -10to +60°C Note)1.2.3
g Storage temperature -25t0 +70°C
i
Relative humidity 510 95% (free from condensation and vapor).
Note 1. Above 40°C : Remove the protective seal from the top of VF-nC3.
Note 2. Above 50°C : Remove the protective seal from the top of VF-nC3 and use the inverter with the output current reduced.
Note 3. If inverters are installed side by side (with no sufficient space left between them): Remove the seal from the top of each inverter.
When installing the inverter where the ambient temperature will rise above 40°C, remove the seal from the top of the inverter and use the inverter with the output current reduced.
Note 4. Current must be reduced by 1% for each 100 m over 1000 m. For example, 90% at 2000 m and 80% at 3000 m.



Connection diagram and terminal functions

Standard connection diagram

M Standard connection diagram-(sink logic)
(Negtive)(common:CC)

DC reactor (DCL)
*2, *5 (option)

Protective function L
activation output

Frequency
moter
(ammeter)

7.5V-TmA
(or 0-10V/4-20mA)

*1:Main circuit power supply

3ph-240V class: three-phase 200-240V-¢

50/60Hz

1ph-240V class: single-phase 200-240V-50/60Hz
1ph-120V class: single-phase 100-120V-50/60Hz

The T/L3 terminal is not provided for
single-phase models.

Use the R/L1 and S/L2 terminal as input terminals.

Operation panel

Connector
for RS-485
communications

Forward
Reverse
Preset-speed 1
Preset-speed 2
Common

Low-speed
signal outpi

+
Voltage signal: 0-5V/0-10V.
~ (Current signal: 4-20mA)

External potentiometer (1~10k0)

single phase

Power supply

MCCB(2P)
—X_-O Rt
X s/2

M Standard connection diagram-(source logic)
(Postive)(common:P24)

DC reactor (DCL) /™7™
2, %5 (option)

Protective function

activation output Forward

Reverse
Preset-speed 1

Preset-speed 2

Operation panel 724
Connector out
L) for RS-485 o

communications

ps CC
S

ut
Low-Speed
signal output
Voltage signal: 0-5V/0-10V
(Current signal: 4-20mA)

External potentiometer (1~10kQ)

7.5V-TmA
(or 0-10V/4-20mA)

*2: The inverter is supplied with the PO and the PA/+ terminals shorted by means of a shorting bar.
Before installing the DC reactor (DCL), remove the bar.

*3: When using the OUT output terminal in sink logic mode, short the NO and CC terminals.
When using the NO output terminal in source logic mode,short the P24 and OUT terminals.

*4: 1ph-240V models have noise filter inside.

*5: 1ph-120V models cannot be used with DC reactors.

Lo wriing aovins S

Inverter type

No reactor

Input current (A)

Molded -case circuit breaker (MICCB)
Earth leakage circuit breaker (ELCB] Note3)
Rated current (A)

DC With DC
Sloweacton feacton

Magnetic contactor (MC)
Note1)2)
Rated current (A) Adjusted

With DC current(A)
(For reference)

Wire size (mm?) Note7)

Main circuit | DC reactor
Noted) (optional) Note6)

Grounding
cable

0.1 VFNC3-2001P 1.2 0.6 5 5 13 13 0.7 1.5(1.5) 1.5 25
0.2 VFNC3-2002P 2 0.9 5 5 13 13 1.3 1.5(1.5) 1.5 25
0.4 | VFNC3-2004P 3.6 1.8 5 5 13 13 23 1.5(1.5) 15 25
Spnase| 075 | VENC32007P 63 35 10 5 13 13 36 1.5(1.5) 15 25
15 VFNC3-2015P 1.1 6.6 15 10 13 13 6.8 1.5(1.5) 1.5 25
2.2 VFNC3-2022P 149 9.3 20 15 13 13 9.3 2.5(1.5) 1.5 25
4.0 | VFNC3-2037P 23.8 16.1 30 30 26 19 15 4.0(2.5) 40 4.0
0.1 | VFNC3S-2001PL 2 1.2 5 5 13 13 07 1.5(1.5) 1.5 25
0.2 VFNC3S-2002PL 3.4 2.1 5 5 13 13 1.3 1.5(1.5) 1.5 25
1-phase 0.4 VFNC3S-2004PL 5.9 4.1 10 5 13 13 23 1.5(1.5) 1.5 25
240V 0.75 | VFNC3S-2007PL 10.2 7.7 15 10 13 13 3.6 1.5(1.5) 15 25
15 | VFNC3S-2015PL 17.8 148 20 15 19 13 6.8 2.5(2.5) 1.5 25
22 VFNC3S-2022PL 24 20.3 30 30 26 19 9.3 4.0(4.0) 1.5 4.0
0.1 VFNC3S-1001P 35 - 5 - 13 - 0.7 15 - 25
1-phase| 0.2 | VFNC35-1002P 6 - 10 - 13 - 13 15 - 25
120V 0.4 | VFNC3S-1004P 1.4 - 15 - 13 - 23 25 - 25
0.75 VFNC3S-1007P 18.9 - 30 - 19 - 3.6 4.0 - 4.0

Note 1. Be sure to attach a surge killer to the exciting coil of the relay and the magnetic contactor.
Note 2. When using the auxiliary contacts 2a of the magnetic contactor MC for the control circuit, connect the contacts 2a in parallel to increase reliability.

Note 3. Select an MCCB with a rataed interrupting current appropriate to the capacity of the power supply, because short-circuit currents vary greatly depending on the capacity of the power supply

and the condition of the wiring system. The MCCB, MC, THR and ELCB in this table were selected, on the assumption that a power supply with a normal capacity would be used.
Note 4. Sizes of the wires connected to the input terminals R/L1, /L2 and T/L3 and the output terminals U/T1, V/T2 and W/T3 when the length of each wire does not exceed 30m.

The numeric values in parentheses refer to the sizes of wires to be used when a DC reactor is connected.
NoteS5. For the control circuit, use shielded wires 0.75 mm? or more in diameter.
Note 6. For grounding, use a cable with a size equal to or larger than the above.

Note 7. The wire sizes specified in the above table apply to HIV wires (cupper wires shielded with an insulator with a maximum allowable temperature of 76°C) used at an ambient temperature of 50°C or less.

Main circuit taerminal functio

Terminal symbol Terminal function

g Grounding terminal for connecting inverter.

1-phase 120V class: single-phase 100 to 120V-50/60Hz
1-phase 240V class: single-phase 200 to 240V-50/60Hz

3-pahse 240V class: three-phase 200 to 240V-50/60Hz

R/L1,8/L2,T/L3 * Single-phase input: R/L1 and S/L2 terminals

U/T1,V/T2,W/T3

pC/- This is a negative potential terminal in the internal DC main circuit. DC common power can be input across the PA terminals (positive potential).
DC common power can not connect to 1-phase 120V models.

Connect to a (three-phase induction) motor.

Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar when shipped from the factory.

+ 2 ; ;
ROAEAZ Before installing DCL, remove the short bar. 1-phase 120V models cannot be used with DC reactors.

@ Control circuit terminal functions

Terminal function

b
F c % . | Shorting across F-CC causes forward rotation; open causes slowdown and stop. (When ST is always ON)3 different functions can be assigned.
R .ggg_ Shorti RCC . Jowd d WhenSTisal ON)3 diff functi beassigned No voltage contact input
g EE orting across R-CC causes reverse rotation; open causes slowdown an stDp.( en Isalways )3 different functions can e assigned. 24Vdc-5mA or less

S1 ‘g %é Shorting across S1-CC causes preset speed operation. 2 different functions can be assigned. pa;i::fg:‘;ff;'jl:ec'z‘;:‘z‘fsiﬁ';ggic’
S2 S 58| Shorting across S2-CC causes preset speed operation. 2 different functions can be assigned.
cc Control circuit's equipotential terminal (2 terminals)

P5 Analog power supply output 5Vdc (permissible load current: 10mAdc)

Multifunction programmable analog input.

Factory default setting: 0~10Vdc(10 bits resolution) and 0~60Hz (0~50Hz) frequency input.

Vi The function can be changed to 4~20mAdc (0~20mA) current input by parameter F {75 =1 setting and 0~5Vdc (10 bits
resolution) voltage input by parameter F {55=3 setting. 4-20mA
By changing parameter F /J5 =2 setting, this terminal can also be used as a multifunction programmable contact (internal impedance: 2500)
input terminal. When using the sink logic, be sure to insert a resistor between P24-VI (4.7 kQ-1/2 W). Note) )

5V/10Vdc
(internal impedance: 40kQ)

TmAdc full-scale ammeter
0~10V DC volt meter
0-20mA (4-20mA) DC ammeter
Permissible load resistance:
7500 or less
0~10V DC volt meter

Multifunction programmable analog output. Standard default setting: output frequency.
FmM The function can be changed to 0~10Vdc voltage
or 0-20mAdc (4-20mA) current output by parameter F55 { setting.

P24 24Vdc power output 24Vdc-100mA
Multifunction programmable open collector output. Standard default setting : low speed signal. Open collector output 24Vdc-100mA

ouT Multifunction output terminals to which two different functions can be assigned. To output pulse trains, a current of
The NO terminal is an isoelectric output terminal. It is insulated from the CC terminal. 10mA or more needs to be passed.

NO By changing parameter settings,these terminals can also be used as multifunction programmable pulse train Pulse frequency range: 38~1600pps
output terminals.

FLA Multifunction programmable relay contact output. 250Vac-2A

FLB Detects the operation of the inverter's protection function. (cosg=1): at resistance load

FLC Contact across FLA-FLC is closed and FLB-FLC is opened during protection function operation. 30Vdc-1A, 250Vac-1A, (cos@=0.4)

Note) It 4-20mA is selected, when the inverter’s power is ON, the intertnal impedance is 2500, but when the power is OFF, the intertnal impedance increases very much to approximately 40kQ.

Multifunction programmable conta

M Contact input terminal

Tsermli’r‘!)ail ‘ Parameter ‘ Function ‘ Action ‘ Default setting
Fiit Input terminal selection 1A 2(Forward run)
7 Figt Input terminal selection 1B 0(No function)
Fi55 Input terminal selection 1C 0(No function)
FiiZ Input terminal selection 2A 4(Reverse run)
R Fig2 Input terminal selection 2B Set the function number to each parameters. - 0(No function)
FioE Input terminal selection 2C Two or more functions can be set to one terminal. 0(No function)
L) All functions operate by the signal input
s1 Fu3 Input terminal selection 3A 10(Preset-speed command 1)
Fi53 Input terminal selection 3B 0(No function)
Fiid Input terminal selection 4A 12(Preset-speed command 2)
& Fi54 Input terminal selection 4B 0(No function)
W Figg Analog/ logic input selection (VI terminal) Set the input method to VI terminal 0(Voltage input signal 0 to 10V)
Flis Input terminal selection 5 (V1) Set the function number 14(Preset-speed command 3)

Note) When using the VI terminals as contact input terminals in sink logic connection, be sure to insert a resistor between the P24 terminal and the VI terminals. (Recom mended resistance: 4.7kW-1/2W)

H Contact output terminal

Tser“rr‘\ir:)ail Parameter ‘ Function Action ‘ Default setting
Fi30 Output terminal selection 1A Set the function number to each parameters. 4(Low speed detection)
TR 37 In case of using one function, please set £ /30. 255(Always ON)
Fi39 Output terminal logic selection In case of set two functions, OUT-NO outputs by AND?'OR’ logic. 0(AND)
FEES Logic output/pulse train output selection Select logic or pulse output. 0(Logic)
FL(A, B, C) Fi3d Output terminal selection 2 Set the function number. 10(Failure signal (trip output))

Note) All of contact output terminals are turned off about 0.5 to 1 second when power-on and fault reset. Please pay attention to use negative logic outputs.



BPWM carrier frequency BWJump frequency

Set parameters to suppress the acoustic noise of motor or electro-magnetic noise. Title Function Adjustment range Default setting

Title Function Adjustment range Defaultsetting Title Function Adjustment range Defaultsetting F 2710 | Jump frequency 0.0-F H(Hz) 0.0

Llst Of parameters 0| Accelerationtime 1 0.0-3000(s) 10.0 F 300 | PwMcarrier frequency 2-16(kH2) 12 F 27 (| Jumping width [0.030.0(H2) [ 00
R - —
dEL | Decelerationtime 1 0.0-3000(s) 100 £3ie ca"f’m mode ::fa.b‘ed' . . ° HDC braking
31 arrier frequency : Carterfrequency wi c 1
FH Maximum frequency 30.0-400.0(Hz) * 315 | seloction 1: Carrier frequency with automatic reduction Title Function Adjustment range Default setting
— F 258 | DCbraking starting frequenc: | 0.0-FH(H2 |
ut Upperlimit frequency | 0.5-F H(Hz) .1 : 9 g frequency X 2 0.0
UL
HEPanel display o o F25 I | DCbraking current [‘0100(% /A1 | 50
N Lower limit frequency 0.0-UL (H2) 00 Set parameters to change the monitoring content and unit displayed on the panel. F252 | DCbraking time | 0.025.5(5) | 1.0
Title Function Adjustment range Defaultsetting ]
b Base frequency 1 20.0-400.0(Hz) 1 e . . A i a BForward/reverse
P — 10 ! | Currentivoltage unit selection | 0:%, TA/V 0
ulu al g 50-330(V) 1 F 102 | Fres unitdisplay scale .00: Disabled (display of frequency) 000 e — L Adjustment range Default setting
n frequency of 7 0.01-200.0 . F {55 | Priority selection (Both F and Rare ON) | 0: Reverse, 1: Slowdown Stop | 1
oporation panel E V/F control mode //F constant 0
selection ariable torque £107 |Freestep F3 11 | Reverse-run prohibition [01.2 [ 0
2: Automatic torque boost control 'Y ! | (1-step rotation of setting dial) 0.0 .
M Other Basic parameters ector control F 7 {5 | initial panel display selection | 0,1,2,18 o Bstarting frequency
- . nergy-saving F 7205 | nitial remote keypad display selection | 0, 1,2, 18 0 Title Function Adjustment range | Default setting
e Function Adjustment range Defaultsetting| . S Py F 247 | Starting frequency setting | 01-100H2) | 05
Ay History function Displys porameter ingroups offive - v ki i "2 HSink/source switching ; g"l ‘ I Operation starting frequency [[0.0-FHiH [ o0
h in whicl Motor electronic-thermal | 10-100(%iA) i ircui 4| Operation starting frequency hystere: 0.0-F H(H:
their settings were changed. (Possible to edit) kHr protectionlevel 1 o00sA) b Serpenmer o seet he o9 oleonol Sl § SRt ERIEE : o l =
AUF | Guidance fanction o o Function Adjustment range BFrequency up/down feature
2: Preset speed guidance oun Electronic-thermal Setii Overload 0 F {27 | sinkssource switching 0:Sink, 100: Source, 1-99, 101-255: invalid 1 .
5 Analog signal operation quidance protection et Otstal CHL ] Ty
& Motor 112 switching operation guidance character 0 vaid | invaid MFrequency command (terminal board) nput- UP response fime 0.0-10.0(s) o1
5 Motor conetant setting guidance. T stondord [ vaid i Set parameters to set the characteristic of frequency from input e SR g'g‘:&‘r:' o
5 : . .0-10.0(s) 01
At | Automatic acceleration/ | 0:Disabled (manual setting) 0 2 motor ™ valid invalid Title Function Adjustment range Default setting 5o
decoleration 1 Automatic o ing of i i . WRE L o1
2 Adtomatl only at acceleration) 3 invalid_| _valid F 20 | | isetting of input point 1 0-100(%) 0 Inital value of UPDOWN frequency LL-L(Hz) 0.0
4 valid invalid F 282 | Frequency of Vlinput point 1 0.0-400.0(Hz) 0.0 Change of 0,1 1
AU | Torque boost setting 0: Disabled. 0 5 valid valid F 203 | setting of Vlinput point 2 0-100(%) 100 .
Ao T Rmsctorasboot s g R A N TRy o B Analog/pulse train output
: Vector control + auto-tuning - - - - "
3: Energy saving + auto-tuning 7 invalid valid FZ2035 | Analoginputfilter 4-1000(ms) 64 | Tite | Function | _Adjustmentrange Ioeautseing
‘ ST F 4750 [ Viinputbias 0255 FEES 0: Logi , 1: Pulse train output 0
£R0d | Commandmode 0: Terminal board 1 G i | Presetspeedfrequency | L L - UL (H 00 Fu T S 1z 515 ion{OUTNO) | 0-18: Fnsk: o e o
selection 1: Panel {including extension panel) ~5- 7|17 o input gain 0255 128 517 - = 0;0'15::(‘: as} fi5t, 19-22- o8
2:RS-485 communications - -50-1.50pps -
P | Defaultsetti i ' y i : R
FRod | Frequencysetting 0: Terminal board VI 2 kY seting 0Hz default setting ° .ggfte“'on 1‘0 set some . FE8 i | Analogoutputsignal selection % Meter, 1z Currnt (0to 20mA)autout, 0
mode selection 1: Setting dial 1(Press the center to save) 0Hz default setting = . linati istic 0
2: Setting dial 2 (save even if power is off) efault setting 1 (Initialization) Adjustment range FEI 1| ouput 1: Positive (upward slope) 1
3: RS-485 communications ip record clear F 30 ! | Auto-restart control selection 0,1,2,3,4 0 F 552 | Analogoutputbias -1.0—+100.0(%) 0
4 . umulative operation time clear Regenerative power ride-through
5: Up/Down from external logic input on:'flype inforr:m(ion F 302 | Control (Decelaration stop) o | 0.1.2 0 B Communication
; - : - Save user setting param
FI5L | Meterselection 2: 8;'}.5.‘,’}2’.?,‘3;‘?.{‘”’ 0 ond uswsem"g ‘;mm‘:(‘::: F 383 | Retryselection (number oftimes) | 0: Disabled, 1-10 (Times) 0
: umulative fan operation time mc | Overvoltage limit operation -
§;’:§,{’:§g§;’;’:’° jont record clears F 305 | (Siowdown stop mode selection)] %123 2 o rate 600bps, 4: 19200bps, 5: 38400bps 4
4 Outputvoltage (command value) 10t012: - : F307 | Powervoltage corensation 0123 R Parity 9:NON (Noparity, T.EVEN Evenpari) )
12:Fraquency setting valu (after compensation) 13: Default setting 2 (Complete initialization) 87 | lomputvolisge imit .12, 1 D . o parity
B inputvalie FEL { | stall prevention level 1 10-199 (%/A), 200 (disabled) 150 FEO3 enernumaer - oo 2
15: Fixed output 1 (Equivalent to output GEE | Checkingthe tart setup menu " T . ; o | 0: Cleared with power off tme-outtime 0.0:Disabled. 011100.0s) 09
current 100%) region setting japan (read only) 582 | Invertertrip retention selection | 3. g 82ESC VAP power off 0 £ Y | c i time-out action 0,1,2 0
16:Zv>®dr:usl;:/n’2(EuuNalemtooulDul 2: North America (read only) F 5803 | Emergency stop selection 0,1,2 0 FE0E | c icati i tion | 0, 1,2 1
urrent 50%) sia (read only) - g ? : :
17: Fixed output 3 (Other than the output current) urope (read (‘)/nlv] FEOG | Qutputphasefailure detection | g, 4,5 o ; £2 protocol | 0: Toshiba 1: Modbus RTY °
18: RS-485 communications data selection c o i
; - Bl -
19: For adjustments (/7 set value is displayed.) " - FE L 7 | Motor 150%-overload detectiontime | 10-2400(s) ~F g7 | Blockwritedata-2 0.1.23,45 0
. 300
o200 PSEL | Registered 0: Standard setting mode at power on 0 aput phase fallre dotecti 3]
e parameter display 1: Easy mode at power on F508 ut g ilure detection . Di . ! -
F1 | Meteradiustment . - D on ey mods oy 08 | selection 0: Disabled, 1: Enabled 1 F g 7g| Blockreaddata1-5 0,1,2,3,4,56,7,8,9 0
gain
Fr | Forwardreverse orward run o FF'B- | o | : ETorque up (motor setting)
run selection : Reverse run . - Set parameters for vector control and automatic torque boost control. Adjustment rang Jefaultsetting|
(Panel keypad) -orward run (F/R switching on remote keypad) [T lc odi " F256 | T forl
everso run (FIR switching om emote koypad) L.l | Automatic editfunction | - - Title Function Adjustment range Default setting F35 1 ime limit for lower-limit frequency operation | 0.0: Disabled, 0.1-600.0(s) | 0.0
; FHEE | Auto-tunin 0,12 4 0.0-iL (Hz) 02
*1: Depends upon the setup parameter setting. i 9 Al 0 o ? -
#2: Dy F YO 1| slipfrequency gain 0-150(%) 50 ; a3 ::::: Z""e":f?'j'cl"mc“:m".( Dyetoresis L208%) — x
F 4072 | Automatic torque boost value | 0.0-30.0(%) *2 £ o Small u"en‘ d"': a:rm Soloction g':;':r;“ only. 1: Tripping 0
——— F40 € | Motor rated capasity 0550 > b { { [ Smal current detection current -150(% /Al 0
led parameters, X < F & {2 | small current detection time 0-255(s) 0
ebsite (http:/www.inverter.co.jp). F Y4 {5 | Motorrated current 0.1-30.0(A) 2 F 5 {3 | Detection of output short-circuit during start-up| 0,1,2,3 [
F 4 {f | Motorno-load current 10-90(%) "2 F 5 {5 | Overtorque trip/alarm selection 0: Alarm only, 1: Tripping 0
Minput terminal functions assignment . . F 4 {7 | Ratedmotorspeed 100-32000(min-1) - F 5 {6 | Overtorque detection level 0 (disabled) , 1-200(%) 150
Set parameters to change the input terminal functions. Minput terminal function HOutput terminal function F 455 | Loadinertia moment ratio 0.1-100.0(Times) 1.0 F 5 !B | Overtorque detection time 0.0-10.0(s) 05
F & !5 | Over-torque detection level hysteresis 0-100(%) 10
Function Adjustment range | Default set: F&2 Undervoltage trip/alarm selection 0,12 )
F 108 | Aways active function sele 0123 o ey o ils on extended £6532 | Electronic thermal memory 0:Disabled, 1: Enabled 0
R 7 T Freauencyspperiinit Extended parameters I it our website i £533 | Vianalog input break detection level 0: Disabled, 1-100%) B
Fiog log/logic input s run command ) 5 | 2 -co.jp).
89 | Selection (Vi terminal) 0 e : T e — WParameter protection
. . - (accelerationdeceloration completed)
F 110 | Aways actvefunction selection2 | 0-123 . Rosotommand T T ommaiomsarsrialsom control Title | Function _____| _Adjustment rango IDefutseting
£ ¢ { | | Inputterminal selection 1A (F) 0201 2 Preset-spoed command 1 0 11| Fautsignal rip output) | Title | Function | Adjustmentran F IG5 | Parameter wri i i horined. g inhit
2:1+RS-485 communicationsinhibited °
- " 12 L L 1 s PID control waiting ti
F 1 {2 | Inputterminalselection 2A (R) 0201 4 T s | P 0 17| Overload detection pre-alarm o m“’l‘""‘ ingtime R £330 ©)| 0:Permitted, 1: Prohibited 0
£ 1 13 | Inputterminal selection 3A (1) 0201 0 w | v n [ n B 0: Disabled, 1: Enabled u £i3e 0: Permitted, 1: Prohibited 1
verve ion pre-alart 'roportional gain 0.01-100.0 0.30 STOP! N
F {14 | Inputterminal selection 4A (S2) 0201 12 i 19| Jogrunmode % [ S Integral gain 0.01-100.0 0.20 ; 3 ,_3 or) ermitted, 1 Prohibited °
» 7 01100, . 3 : Permitted, 1: Prohibited 0
] i . % 7 -
F ¢ {5 | Inputterminal selection 5 (VI) 8-55 14 2 23| DCbraking command 2 O e Differential gain _ ] 0.00-2.55 0.00 £735 - Pormittod, T: Prohibited o
F 15 ! | Inputterminal selection 18 (F) 0201 0 % 25| Acceleation/decsleraton 2 patter selection w© o | unistop s 0: Forward, 1: Reverse 0 F 336 [nod] ermitted, 1: Prohibited 1
T inal selection 28 (R) 0201 o 28 29 JF setting swit 56 57 i i . F 738 | Passwordsetting (F 700) 0:Nopassword set, 1-9398,9399: Password set 0
i T 5 T o 2ol vt - o MPreset-speed operation REL X
F 153 | Inputterminal selection 3B (S1) 0-201 0 i - :
% 37| PIDcontrolinhibit 78 79 | RS-485communications error Adjust: t N
F 154 | Inputterminal selection 48 (S2) 0-201 0 48 43 92 93 it TRl ljustment range HEMaintenance
128 N e
F 155 Tipsremmimesor €5 Tomm : E o | e FE ooty 15 Te ——unction | Adjustmentange ot
£ 165 | Inputterminal selection 2C (R 0201 o : 5 ::"':’“’:"’"‘“‘“"‘:" 2541255 ‘Always OFF /ON ;’ g SG Cooling fan ON/OFF control IN/OFF control, 1: Always ON 0
55 characteristios switching : P ! .0-999.
HENo.2 Acceleration/deceleration time Sl : £.0.9%9 9100 hours) 610
88 89 | Frequency UP signalinput from external contacts F 53y | Annualaverageambienttemperature | 4 5 3 4 5 6
- - - 12,3, 4,5, 3
HOutput terminal functions assignment %0 91| Frequency DOWN signalmputirom externalcontacts [ Title | Function | Adjustmentrange |Defaultsetting =
Set parameters to change the output terminal functions. @ 93| Clearfrequency UPDOWN signalnput rom time 2 0.0-3000(s) 100 F£880 | Freenotes 065535 0
tle Adjustment range T ey conmend Receorsionlioed P o WStatus monitor
L& 106 107 i i fon 1 pattern 0: Linear 0
£ {30 | Outputterminal selection 1A(OUT) | 0-255 4 06 | 109 | co 2 pattern 1: S-pattern 1, 2: S-pattern 2 o Title | Function | Adjustment range
F 132 | Outputtermi fon 2 (FL) 0255 0 10 | 11 | Porameter edit “Accelerati " A 0: Operation frequency, 1: Output current, 2: Frequency setting value,
1o " arameter editing per Aocel ﬁlfr?g";rf;/gsgg':‘;ﬂ"o" Tand2 81%’,‘3‘535’1',“' 0.0 £t 3: Input voltage (DC detection), 4: Output voltage (conﬁymand\?alue).'
F 137 | Outputterminal selection 1B (OUT) | 0-255 255 o o T ; ~F 7 | Status monitor 1~6 | & Input power, & Output power 8: Torquo current,
arameter editing prohibit L : Frequency g (after
23: PID feedback value, 27: Drive load fact
£139 %Jégrurl\‘(g’vminal logic selection o:F J]kadf j’g’v o motor riveloadtactor
F {00 | Low-speedsignal outputfrequen 0.0-F H(Hz) Adjustment range MEasy mode
28 ey oo 20-tbotis n [Tive = funcion diusimen:
F 1G 1 | speed ing frequency 0.0-F HiHz) 00 Base frequency voltage 2 50-330(V) - 5 - —
F {02 | speedreach detection band 0.0-F H{Hz) 2.5 Torque boost value 2 0.0-30.0(%) *2 ~ F'". 714 Easy mode parameter 1-24 0-999 (Set by communications number)
Motor electronic-thermal protection level 2 | 10-100(% /A) 100
Stall prevention level 2 10-199(% / A), 200 (disabled) 150 £1: Bepends upon the setup parametar satting.




Peripheral devices [

(® Compliant with
EMC directives
noise reduction
filter

(@ Simple radio
noise fillter

Braking resistor

MPeripheral devices

Voltage
class

Inverter model

Device

Input AC reactor

Power supply

Molded-case circuit breaker
mccB

DC reactor

Function, Purpose, etc.

Used to improve the input power factor, reduce the harmonics,
and suppress external surge on the inverter power source
side. Install when the power capacity is 200kVA or more and
10 times or more than the inverter capacity or when adistorted
wave generation source such as a thyristor unit or a large-capacity
inverter is connected in the same distribution system.

Effect
Harmonics

Reactor type -~ power factor

o [¢] o
Olarge Olarge X
OEffective  OLarge:Highly effective X-Ineffective

External surge

Input AC reactor

DC reactor

Improves the power factor more than the input reactor. When
the facility applying the inverter requires high reliability, it is
recommended to use the DC reactor with an input reactor
effective for external surge suppression.

P14

Magnetic contactor
MC

@ Input AC reactor
(ACL)

(3 High-attenuation
radio noise fillter

(5 Zero-phase reactor
ferrite core-type
radio noise fillter

High-attenuation
filter

(LC filter)

NF type

These type of filters are not necessary for single-phase 240V

(built-in EMC noise filter ) model.

The built-in filter meets IEC61800-3.

@ Effective to prevent interference with audio equipment used near
the inverter.

@ nstall on the input side of the inverter.

@ Provided with wide-range attenuation characteristics from AM
radio bands to near 10MHz.

@ Use when equipment readily affected by noise is installed in
the peripheral area.

Simple filter
(capacitive filter)
Capacitor type

to prevent i with audio used near
the inverter.

@lnstall on the input side of the inverter.

@Attenuation characteristic is available only in a specific frequency
and. effective in suppressing noise in a specific AM radio station
(e.g., weak radio waves in mountainous regions).

@Increases leakage current because this is a capacitor-based filter.
When the power supply is equipped with an ELCB, avoid using
too many filters of this type.

P14

Zero-phase reactor|
(inductive filter)
Ferrite core type

Radio noise reduction filter

to prevent i with audio used near
the inverter.

@Effective in noise reduction on both input and output sides of the
inverter.

@Provided with of several dB
in frequencies from AM radio bands to 10MHz.

@For noise countermeasures, insert on the secondary side of the
inverter.

EMC directives
noise reduction
filter

This noise filter complies with European EMC Directive.
“These type of filters are not necessary for single-phase 240V
(built-in EMC noise filter) model.

The built-in filter meets EC61800-3 C1.

EMC plate

Asteel plate used to connect shielded grounding cables from inverter's
power cables or to connect grounding cables from external devices.

Brake module

Use when rapid deceleration or stop is frequently required or when

itis desired to reduce the deceleration time with large load. This

module and resistor consumes regenerative energy during power
ion braking.

Zero-phase reactor
ferrite core-type (©)
radio noise fillter

Extension panel
(parameter writer)

LED remote keypad is for extension. It is provided with an LED display,
some operational keys.
Setup parameters for three inverters can be stored to this unit.

P15

USB

This unit is connected to a PLC or a computer to enable data

conversion unit

By connecting the connector cable, parameters can be easily
adjusted, and data easily saved and written.

P15

Motor

Remote panel

Has a built-in frequency meter, frequency setter and RUN-STOP
(forward run, reverse run) switch.

P15

Frequency meter

Use to mount the meter on an external operation unit.

P15

FRH kit

FRH-kit includes frequency setting resistor, panel and knob for
an external operation unit.

P15

DIN rail kit

Use to mount the inverter on DIN rails.

VFNC3-2001P 01 PFL2001S DCL2-2002 NF3005A-MJ
VFNC3-2002P 02 PFL2001S DCL2-2002 NF3005A-MJ RCs078
VFNC3-2004P 0.4 PFL2005S DCL2-2004 NF3005A-MJ If the cable
3-phase |y Enca2007P 075 PFL2005S DCL2-2007 NF3005A-MJ RCL-M2 thickness is
2400 VFNC3-2015P 15 PFL2011S DCL2-2015 NF3015A-MJ 5.5mm? or more,
VFNC3-2022P 22 PFL2011S DCL2-2022 NF3015A-MJ g'(‘f;f;gse'e“
VFNC3-2037P 4.0 PFL2018S DCL2-2037 NF3020A-MJ
VFNC3S-2001PL 0.1 PFLS2002S DCL2-2002
VFNC3S-2002PL 02 PFLS2002S DCL2-2004 The EMC noise filtr s buil
e noise filter 1s bul
T . e e
u by the standard.
VFNC3S-2015PL 15 PFL2018S DCL2-2037
VFNC3S-2022PL 2.2 PFL2018S DCL2-2037
VFNC3S-1001P 0.1 PFL2005S o120V model NF3005A-MJ
- moadels
g et sz s | LI M| | s
- with DC reactors.
VFNC35-1007P 075 PFL2018S NF3020A-MJ

Devices External dimensions and connections
VF-nC3 VF-nC3s
o EJW‘ X RLT UM
0 power V| | v,
supply | z
HrE ot ws
Grounding
i 3 |
Input AC reactor Inverter type Dimensions (mm) Approx.
Model Rating ; )| weight
(AcL) VENC3S- (Terminal block (kg)
PrLs20025 | Phise 2000 class - 2001PL,2002PL. 80 | 55 | 115 [ 65 | 45 | 5 | 45 M35 085
PFL2001S R 2001P,2002P - 105 | 65 [115 [ 90 | 55 | 5 | 40 M35 1.0
3-phase 200V class
PFL2005S Phase 200w cla 2004P,2007P 2004PL1001P,1002P [ 105 | 65 | 115 | 90 | 55 | 5 | 40 M35 12
PrL2otis | FPhase 200w class 2015P,2022P 2007PL 130 | 70 | 140 | 115 | 60 | 5 | 50 M4 23
3-phase 200V class 2015PL,2022PL
PFL2018S e 2037P s 130 | 70 | 140 [115 | 0 | 5 | 50 M4 25
#PFLS2002 has 4 terminals.
£
—eE
3
Ground pin (slotted hole)
DC reactor
Terminal box PA PO
with cover s} PA/+ PO
Screw © RLT UM
DC reactor Power sine vrr2 o
(DCL) supPly _d1/3 wira
VF-nC3
1ph-120V models

cannot be used with

(romrete) (Grerenns)
DC reactors. W
weight
AC reactors. VrnGs:
DCL2-2002 18 2001P,2002P 2001PL 63 79 72 48 32 M3.5 4.5 0.4
DCL2-2004 4 2004P 2002PL 72 92 75 57 42 M3.5 4.5 0.6
DCL2-2007 6 2007P 2004PL 72 94 80 57 42 M3.5 4.5 0.7
DCL2-2015 9.5 2015P 2007PL 75 99 79 60 42 M3.5 4.5 0.9
DCL2-2022 13 2022P — 74 101 81 59 47 M3.5 4.5 1.0
DCL2-2037 21 2037P 2015PL,2022PL. 81 115 99 65 56 M4 5.0 16
LC filter VF-nC3
Plground pin)

Power
supply.

(1) Noise filter should be connected to the inverter main circuit primary side.

High-attenuation Unit: mm (2) Output cable should be kept away from the input cable.
radio noise filter b — Aporox
weight
(NF type) veness- | A | (Kg)
2001P
2002P
NF3005A-MJ 5 2008p 1001P
2007P 1745
2015P 1002P
NF3015A-MJ 15 2029p To0p
NF3020A-MJ 20 2037P. 1007P
Type: RCL-M2 VF-nca

imple radio
noise filter
(capacitive filter)

Approx. weight: 85g

5

Unit: mm

Power
supply

Simple.
filter

Approx. leakage current: 6.7mA

Zero-phase reactor
ferrite core-type
radio noise filter

Type: RC5078
u

EET IO
7@?{
™
=p=l

£8
¥

“

(LN

Approx. weight: 0.48kg

350

Type: RC9129

160=1 Ll
:
XL
=3
Unit: mm

Approx. weight: 1.38kg

Power
supply

Zero-phase reactor

VF-nC3

Input or output cable should be coiled over 4-times.
If the cable thickness is 5.5mm? or more, please select

RC9129.




External dimensions and connec

Type: RKP007Z

40255
Hole for M3 tapping screw < 3%

ns

Type: RKP002Z

50 Hole for WS tapping sere 152, 987,

13 0|

215

Extension panel e il B Comonsion
(Parameter writer) — o . -\
{ [
i of o) s
2 o e
294 3 P @ ; L
25 200 0 B
* With parameter writer function
“Communication cable(option). Model:CAB0011(1m). CAB0013(3m). CAB0015(5m).
Type: USB001Z 0o VF-nC3
)
% o
F =z B4
USB .
communications ) <«

conversion unit

Unit:mm %

“Inverter unit connection cable.
Model:CAB0011(1m). CAB0013(3m). CAB0015(5m).
-USB cable(A-B connection type).

Use a commercially available USB cable. (Compliant with USB1.1/2.0)

Remote panel

Type:CBVR-7B1

RS

Froquencymeter —— B
Frequencysetkoob | ot
| >4 |
Coor:N15
Control switch 3|

(30)

FREQUENCY)
REVAWD

STOP_A LOW HiGH
tonmoreox] 8

l—20 |
w
P =—.}

Panel cutout dimension

Installation hole
2-04(M3 screw)

\
J

panel option

Connection

130
140
150

I

Panel

Unit: mm 2 55 ¥
-4 8] .
;{ Color: 5Y7/1 (White)
(Panel: N1.5 (Black))
2 | % Grounding terminal (V51 Approx. mass: 0.7kg Notice:
Cable length is less than 30m (between inverters and panels).
Type:QS60T M4 terminal screw Panel cutout dimension
T Terminal cover T~ 7 Color(Casel: Black(N1.5)
i M §
H 3 M3 installation screw E{ =t -
Frequency meter S &/ g
quency mete o g § 3
: -
60 Approx. mass: 75 24:02|24:02
(Front)  80Hz-1mAdc (Side) Unit: mm
Frequency setting resistor<RV30YN-20S-B302> Frequency setting panel Frequency setting knob <K-3>
el /M porn White mark
Fa B
% . rew
.-/Enca\s Fi7
")
T Resistance: 3kQ
FRH kit

3.2 hole.
910 hole

*:{ B

(Description of panel holes)

rmo?

For inverter users

Wh

ONotes

Leakage current

This inverter uses high-speed switching
semiconductors for PWM control.

When a relatively long cable is used for power
supply to an inverter, current may leak from the
cable or the motor to the ground because of its
capacitance, adversely affecting peripheral
equipment. The intensity of such a leakage
current depends on the PWM carrier frequency
setting, the lengths of the input and output
cables, etc., of the inverter. To prevent current
leakage, it is recommended to take the
following measures.

[Effects of leakage current]
Leakage current which increases when an inverter
is used may pass through the following routes:
Route (1)...
Leakage due to the capacitance between the
ground and the noise filter
Route (2)....
Leakage due to the capacitance between the
ground and the inverter
Route (3)...
Leakage due to the capacitance between ground
and the cable connecting the inverter and the
motor
Route (4) ...
Leakage due to the capacitance of the cable
connecting the inverter and the motor in another
power distribution line
Route (5) ...
Leakage through the grounding line common to
motors
Route (6) ...
Leakage to another line because of the
capacitance of the ground
Leakage current which passes through the above
routes may cause the following trouble.
@Malfunction of a leakage circuit breaker(ELCB)
in the same or another power distribution line
@Malfunction of a ground-relay installed in the
same or another power distribution line
@®Noise produced at the output of an electronic
device in another power distribution line
@Activation of an external thermal relay
installed between the inverter and the motor,
atacurrent below the rated current

Leakage current flow routes

[Measures against effects of leakage current]
The measures against the effects of earth leakage
current are as follows:
1) Measures to prevent the malfunction of leakage
circuit breakers (ELCB)
(1) Decrease the PWM carrier frequency of the
inverter. Note)

ow to use our

verters

(2) Use radio-frequency interference-proof ELCBs
as ground-fault interrupters in not only the
system into which the inverter is incorporated
but also other systems. When the ELCBs are
used, the PWM carrier frequency enable to
be increased to operate the inverter.

(3) When connecting multiple inverters to a single
ELCB, use an ELCB with a high current
sensitivity or reduce the number of inverters
connected to the ELCB.

2) Measures against malfunction of ground-fault relay:

(1) Decrease the PWM carrier frequency of the
inverter, Note)

(2) Install ground-fault relays with a high-frequency
protective function in both the same and

other lines. When the relays are used,
the PWM carrier frequency enable to be
increased to operate the inverter.

3) Measures against noise produced by other
electric and electronic systems:

(1) Separate the grounding line of the inverter
from that of the affected electric and
electronic systems.

(2) Decrease the PWM carrier frequency of the
inverter. Note)

4) Measures against malfunction of external thermal
relays:

(1) Remove the external thermal relay and use the
electronic thermal function of the inverter
instead of it. (Unapplicable to cases where a
single inverter is used to drive more than one
motor. Refer to the instruction manual for
measures to be taken when thermal relays
cannot be removed.)

(2) Decrease the PWM carrier frequency of
the inverter. Notel

5) Measures by means of wiring and grounding

(1) Use a grounding wire as large as possible.

(2) Separate the inverter's grounding wire from
that of other systems or install the grounding
wire of each system separately to the
grounding point.

(3)Ground (shield) the main circuit wires with
metallic conduits.

(4) Use the shortest possible cables to connect
the inverter to the motor.

(5) If the inverter has a high-attenuation EMC
filter, turn off the grounding capacitor
detachment switch to reduce the leakage
current. Note that doing so leads to a
reduction in the noise attenuating effect.

Note) Inthe case of this inverter, the PWM carrier frequency
can be decreased to 2.0kHz.
Decreasing the carrier frequency results in an increase in
electromagnetic noise from the motor.

Ground fault

Before begining operation, thoroughly check the
wiring between the motor and the inverter for
incorrect wiring or short circuits. Do not ground the
neutral point of any star-connected motor.

Radio interference

[Noise produced by inverters]

Since this inverter performs PWM control, it
produces noise and sometimes affects nearby
instrumental devices, electrical and electronic
systems, etc. The effects of noise greatly vary
with the noise resistance of each individual
device, its wiring condition, the distance

between it and the inverter, etc.
[Measures against noises]

According to the route through which noise is

transmitted, the noises produced by an inverter

are classified into transmission noise, induction
noise and radiation noise.
[E: of pr

@Separate the power line from other lines, such
as weak-current lines and signal lines, and install
them apart from each other.

@Install a noise filter in each inverter. Itis effective
for noise prevention to install noise filters in
other devices and systems, as well.

@Shield cables and wires with grounded metallic
conduits, and cover electronic systems with
grounded metallic cases.

@Separate the power distribution line of the
inverter from that of other devices and systems.

@Install the input and output cables of the inverter
apart from each other.

@Use shielded twisted pair wires for wiring of the
weak-current and signal circuits, and always
ground one of each pair of wires.

@Ground the inverter with grounding wires as
large and short as possible, separately from
other devices and systems.

1ph-240V models have built-in EMC noise filters

on their input side, and reduce noise greatly.

' Install the wires 30 cm
—§ ormore.
When the wires are
installed in the same duct,
separate the weak-current
g

fine with ametallc separator.
Use twisted wires for
weak-current lines.

Erectroic|
system

Exclusive grounding,
if necessary

u

Inverter
T

Exclusive grounding

a tube,
hielded cable, etc

Power factor improvement capacitors

Do not install a power factor improvement capacitors
on the output side of the inverter.

Installing a power factor improvement capacitor on the
output side causes current containing harmonic
components to flow into the capacitor, adversely
affecting the capacitor itself or causing the inverter to trip.
To improve the power factor, install an input AC reactor
onthe primary side of the inverter or install a DC reactor.

Installation of input AC reactors

These devices are used to improve the input power
factor and suppress high harmonic currents and
surges. Install an input AC reactor when using this
inverter under the following conditions:

(1) When the power source capacity is 200kVA
ormore, and when itis 10 times or more
greater than the inverter capacity.

(2) When the inverter is connected the same
power distribution system as a
thyristor-committed control equipment.

(3) When the inverter is connected to the same
power distribution system as that of distorted
wave-producing systems, such as arc
furnaces and large-capacity inverters.



2. Selecti

OSelection

Capacity

Refer to the applicable motor capacities listed in
the standard specifications.

When driving some motors in parallel, select such
an inverter that the sum of the motor rated current
multiplied by 1.05 to 1.1 is less than the inverter's
rated output current value.

Acceleration/deceleration times

The actual acceleration and deceleration times of a
motor driven by an inverter are determined by the
torque and moment of inertia of the load, and can
be calculated by the following equations.

The acceleration and deceleration times of an
inverter can be set individually. In any case,
however, they should be set longer than their
respective values determined by the following
equations.

A 2 _ UM+JL)X AN
time 956x(TM-TL) °°%)
Deceleration | 15— UMJLXAN (o
time 9.56x(TB+TL)

JM : Moment of inertia of motor (kg.m?)

JL :Moment of inertia of load (kg.m?)
(converted into value on motor shaft)

AN Difference in rotating speed between
before and after acc. or dec. (min.”))

" TL :Load torque (N.m)

Conditions | TM : Motor rated torque x 1.2t01.3 (N.m) .. Vf control

: Motor rated torque x 1.5 (N.m)

...Vector operation control

+Motor rated torque x 0.2 (N.m)

@

P
When a braking resistor or a braking resistor unitis used:
Motor rated torque x08t0 10 (N.m)

Allowable torque characteristics

When a standard motor is combined with an
inverter to perform variable speed operation, the
motor temperature rises slightly higher than it
normally does during commercial power supply
operation. This is because the inverter output
voltage has a sinusoidal (approximate) PWM
waveform. In addition, the cooling becomes less
effective at low speed, so the torque must be

OSelection

Installing precautions

(1) Do not install in any location of high
temperature, high humidity, moisture
condensation and freezing. Do not install the
inverter where there are gases that corrode
metal or solvents that adversely affect plastic.
Avoid locations where there is exposure to
water and/or where there may be large
amounts of dust and metallic fragments. In this
case, please install inverters in the enclosure
type cabinet. The cabinet must be considered
its size and the cooling method to allow the
specifications of an ambient temperature for
inverters.

(2) Must be installed in non-inflammables such as
metals. The rear panel gets very hot. If installation
isin an inflammable object, this can result in fire.

(3) Inverters should be arranged in horizontal rows.

Wiring precautions

Installing a molded-case circuit breaker [MICCB]

(1) Install a molded-case circuit breaker (MCCB) on
the inverter's power supply input to protect the
wiring.

(2) Avoid turning the molded-case circuit breaker
on and off frequently to turn on/off the motor.
To turn on/off the motor frequently, close/break
the control terminals F (or R)-CC.

Installing a magnetic contactor [MC] [primary side]
(1) To prevent an automatic restart after the power
interruption or overload relay has tripped, or

actuation of the protective circuit, install an
electro-magnetic contact in the power supply.

(4) Avoid turning the magnetic contactor on and off
frequently to turn on/off the motor.

(5) To turn on/off the motor frequently, close/break
the control terminals F (or R)-CC.

(6) Install surge suppressor on any magnetic
contactor and relay coils used around the
inverter.

(7) If using a braking resistor, install a magnetic
contactor (MC) to the power supply of the
inverter, so that the power circuit opens when
the internal overload relay of the braking
resistor is activated.

Installing a magnetic contactor [MC] [secondary side]

(1) As a rule, if a magnetic contactor is installed
between the inverter and the motor, do not turn
of ON/OFF while running. (If the secondary-side
contactor is turned of ON/OFF while running, a
large current may flow in the inverter, causing
inverter damage and failure.)

(2) Amagnetic contactor may be installed to change
the motor or change to the commercial power
supply when the inverter is stopped. Always
use an interlock with the magnetic contactor in
this situation so that the commercial power supply
is not applied to the inverter's output terminals.

External signal

(1) Use a relay rated for low currents. Mount a surge
suppressor on the excitation coil of the relay.

(2) When wiring the control circuit, use shielded
wires or twisted pair cables.

(3) Because all of the control terminals except FLA,
FLB and FLC are connected to electronic circuits,
insulate these terminals to prevent them from
coming into contact with the main circuit.

(2) The inverter is provided with a fault ion

relay (FL), so that, if its contacts are connected
to the operation circuit of the magnetic
contactor on the primary side, the magnetic
contactor will be opened when the protective
circuit of the inverter is activated.

(3) The inverter can be used without a magnetic
contactor. In this case, use an MCCB (equipped
with a voltage tripping device) for opening the
primary circuit when the inverter protective
circuit is activated.

an relay
(1) This inverter has an electronic-thermal
overload protective function.
However, in the following cases, the thermal
relay operation level must be adjusted or an
overload relay matching the motor's
characteristics must be installed between the
inverter and the motor.
(a) When using a motor having a rated current
value different from that of the equivalent.
(b) When driving several motors simultaneously.

reduced according to the frequency. Regarding
the allowable torque characteristic, please confirm
its motor manufacturer.

When constant-torque operation must be
performed at low speeds, use a Toshiba VF motor
designed specifically for use with inverters.

Starting characteristics

When a motor is driven by an inverter, its
operation is restricted by the inverter's overload
current rating, so the starting characteristic is
different from those obtained from commercial
power supply operation.

Although the starting torque is smaller with an
inverter than with the commercial power supply, a
high starting torque can be produced at low
speeds by adjusting the V/f pattern torque boost
amount or by employing vector control. When a
larger starting torque is necessary, select an
inverter with a larger capacity and examine the
possibility of increasing the motor capacity.

(2) When using the inverter to control the operation
of a constant-torque motor (VF motor), change the
protective characteristic of the electronic thermal
relay according to the setting of the VF motor.

(3) In order to adequately protect a motor used for
low-speed operation, we recommend the use of a
motor equipped with a embedded thermal relay.

Wiring

(1) Do not connect input power to the output
(motor side) terminals (U/T1V/T2W/T3). That
will destroy the inverter and may resultin fire.
Please pay attentions of wiring before power
supply turns-on.

(2) The DC terminals (PA/+, PO and PC/-) are for
specified options. Do not connect other devices
to these terminal.

(3) . Within 15 minutes after turning off input
power, do not touch wires of devices connected
to the input side of the inverter.

Grounding

The inverters and motors must be connected to
ground securely. In case of grounding for
inverters, please use the grounding terminal of the
inverter.

(OOperating precautions

(1) The inverter operates in abnormal
circumstances the security function, and stops
outputting. However, the inverters can not stop
the motors quickly. Please install the
mechanical brake or maintenance function in
the mechanical equipment and the device for
which the emergency stop is necessary.

(2) When you drive the machine and the device
that hangs the load repeatedly with the inverter,
the semiconductor within inverter might cause
thermal fatigue, and it come to have a short life
if a big current flows repeatedly when driving
and stopping. In this case, it is possible to
extend life span by controlling the starting
current and the load current low or setting the
PWM career frequency low. If you can not
decrease the starting current, please select
larger capacity of inverters for current margins.

When changing the motor speed

OApplication to standard motors

Vibration

When a motor is operated with an industrial inverter,
it experiences more vibrations than when it is
operated by the commercial power supply. The
vibration can be reduced to a negligible level by
securing the motor and machine to the base firmly.

If the base is weak, however, the vibration may
increase at a light load due to resonance with the
mechanical system.

Setting the jump frequency or changing the PWM
carrier frequency enable to reduce vibration.
Acoustic noise

The magnetic noise of motors with inverter drives is
changed by PWM carrier frequency. In case of high
PWM carrier frequency settings, its acoustic noise is
almost same as commercial power supply drives.
Moreover, when the motors are operated over rated
rotation, the windy noise of the motors is increased.
Reduction gear, belt, chain

Note that the lubrication capability of a reducer or
a converter used as the interface of the motor and
the load machine may affected at low speeds.
When operating at a frequencies exceeding 60 Hz
or higher, power transmission mechanisms such
as reduction gear, belts and chains, may cause
problems such as production of noise, a reduction
in strength, or shortening of service life.
Frequency

Before setting the maximum frequency to 60 Hz or
higher, confirm that this operating range is
acceptable for the motor.

Starting method

When you drive the motor with changeable
connection between star-connection and
delta-connection for decreasing starting current,
please connect delta-connection only. If you

change motor connection while inverter drives,
the protective function of inverter occurs.

OApplication to special motors

Gear motor
When using an inverter to drive a gear motor,
inquire of the motor manufacturer about its
continuous operation range due to the followings:
-The low-speed operation of a gear motor may
cause insufficient lubrication
- The loss of a gear may be increasing than
commercial power supply drives.
- In case of the high frequency operation,
the acoustic noise and motor temperature may
be higher.
Toshiba Gold Motor
(High-efficiency power-saving motor)
Inverter-driven operation of Toshiba Gold Motors is the
best solution for saving energy. This is because these
motors have improved efficiency, power factor, and
noise/vibration reduction characteristics when
compared to standard motors.
Pole-changing motor
Pole-changing motors can be driven by this inverter.
Before changing poles, however, be sure to let the motor
come to a complete stop. If you change motor
connection while inverter drives, the protective
function of inverter occurs.
Underwater motors
Note that Underwater motors have higher rated
current than general motors
The current ratings of underwater motors are
relatively high. So, when selecting an inverter, you
must pay special attention to its current rating so
that the current rating of the motor is below that of
the inverter.
When the length of the motor cable are long,
please use thicker cable than a table of ‘Selecting

peripheral and wiring sizes devices’ because the
maximum torque is decreased by the voltage
dropping. In this case. Moreover, please pay
attention to select leakage circuit breakers.
Single-phase motor

Because single-phase motors are equipped with a
centrifugal switch and capacitors for starting, they
cannot be driven by an inverter. When single
phase motors are driven by inverters, a centrifugal
switch and capacitors may be broken. If only a
single-phase, power system is available a 3-phase
motor can be driven by using a single-phase input
inverter to convert it into a 3-phase 240V output. (A
special inverter and a 3-phase 240V motor are
required.)

Braking motor

When using a braking motor, if the braking circuit
is directly connected to the inverter's output
terminals, the brake cannot be released because of
the lowered starting voltage. Therefore, when
using a braking motor, connect the braking circuit
to the inverter's power supply side, as shown on
the below. Usually, braking motors produce larger
noise in low speed ranges.

Non-excitation
action type brake,

Power
supply



TO users Of our |nverters = Ourinverters are designed to control the speeds of three-phase induction motors for general industry.

A Precautions

* Read the instruction manual before installing or operating the inverter unit and store it in a safe place for reference.

* When using our inverters for equipment such as nuclear power control, aviation and space flight control, traffic, and safety, and
there is a risk that any failure or malfunction of the inverter could directly endanger human life or cause injury, please contact our
headquarters, branch, or office printed on the front and back covers of this catalogue. Special precautions must be taken and such
applications must be studied carefully.

* When using our inverters for critical equipment, even though the inverters are manufactured under strict quality control always fit
your equipment with safety devices to prevent serious accident or loss should the inverter fail (such as issuing an inverter failure
signal).

* Do not use our inverters for any load other than three-phase induction motors.

* None of Toshiba, its subsidiaries, affiliates or agents, shall be liable for any physical damages, including, without limitation,
malfunction, anomaly, breakdown or any other problem that may occur to any apparatus in which the Toshiba inverter is
incorporated or to any equipment that is used in combination with the Toshiba inverter. Nor shall Toshiba, its subsidiaries,
affiliates or agents be liable for any compensatory damages resulting from such utilization, including compensation for special,
indirect, incidental, consequential, punitive or exemplary damages, or for loss of profit, income or data, even if the user has been
advised or apprised of the likelihood of the occurrence of such loss or damages.

For further information, please contact your nearest Toshiba Representative or International Operations-Producer Goods.
The information in this brochure is subject to change without notice.
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9-11, Nihonbashi-honcho 4-chome, Chuo-ku, Tokyo 103-0023, Japan
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