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& Applicable motor ; Additional
Az % }Bi Model name Input voltage e Operation panel funcliors
\ccreditation
001 RO16 B dcewion TOSVERT 1:100V~115V 1: 0.1KW P: Provided : S : .
L REGO: 2200V ~240V 882: g.ZkW L: EMI filter inside W JWaggg wide
1SO 9001: 1SO 14001: 004: 0.4kW
VF-nC1 series is manufactured at The works producing the VF-nC1 007: 0.75kW
the works, which has received the series is registered as an 015: 1.5kW
international quality assurance environment management system Number of 022: 2.2kW
standard ISO 9001 certification. factory specified by ISO 14001. power phases
Registration No.: 200594 X
Registration date: February 15, 2002 :
M Models and applicable motors (
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Speed
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Compact, Easy-to-Use, Inverter
for Small-Sized Machines!

The wide range of functions of the VF-nC1 meets various users’ needs,
from simple speed control to steady torque at low speed.
The vertical contact-type main circuit terminal board

and captive screws also ensure easy wiring.

Easy to Wire and Install

Like most internal power distribution and control devices, the VF-nC1 has a
vertical main circuit terminal board for smoother installation in switchboards.
Wiring set-up is further improved by the use of captive screws on the main

circuit terminal board. VE-nCl1 inverters may also be installed side by side to save
space. /

l

Sl Easy to setect ( € C. G

General-purpose Toshiba inverters have been developed for "Compliance with Global Standards." The three main series: the

three-phase 200V, single-phase 200V and single-phase 100V series, comply with major international standards in addition,
several series of European models with a built-in EMI noise filter are also available. All of them have a wide range of

\ functions. j

Easy to Set Up and Operate ) Contents

—
% ion procedure -----ceeeeeee-
SRR B 1 Th. Even novice inverter users can operate the VF-nC1 without difficulty by Panel and operation procedure 3
100% using t.he RUN and STOP.keys and the frequency adjlllsting knob on the Model and standard specifications -+ 5
---------------- operation panel. The design also allows most functions be controlled
from the input terminals. A wizard function helps users with Standard specifications/outline drawing ---6
complicated settings. Other functions, which allow easy operation of the .
VF-nCl, include a vector control function (which improves the torque SO G ceoseeeesemmemmnisanssssseesss y
1500 20'00 ) characteristic), a PI control function (useful for fans and pumps), and a Basic and extended parameters:---------- 9
15-speed preset function.
T0 USErS Of OUF INVEHErS: -+ +reerveeerveeens 11
:

Optional external devices:------------------- 12



I Panel and operation procedure

RL1 SA2 TA3

Example of wiring
230\,,\_ 6 6 é 6 CHARGE vFnet

Power supply

TOSHIBA - 2

The following configuration is available for
VENC1(S)-LILICICIPLI-W type.

(DDisplays G 'S TOSHIBA
When the power is
ON at initialization...

DANGER
VFNC" _2002P_w Refer the manual before installation

and opera

Disconnect all power and wait at
3PH-200V-0 2k least 10 minutes before servicing.
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@Select the logic
and base motor
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@ Displays “i4.i=¢
during frequency "
setting, and )= {)= Q9
upon completion. = ° v

Set-up parameter

-m-

= 100

FYgS /F 17 ¢ 220(V) 220(V) 230(V)
Fy 1410(min') | 1410(min-')|1710(min"")
FH UL L F 70, F2aH 50.0(Hz) | 50.0(Hz) | 60.0(Hz)




@Turn on the power.
Os displayed.

Pressing the RUN key v

Q
the potentiometer dial ...

and turning

@Operates VF-nC1
at the frequency
set with the
potentiometer.

Turning

@®Changes
the frequency.

@Decelerates
and stops
the motor.

(DDisplays operation
frequency.

Pressing
the MON

(@Displays
the motor rotating
direction.

(®Displays operation
frequency command
value.

@Displays load
current in
(%/ampere)

Pressing the UP key
displays various data such
as input voltage, output
voltage, input/output
terminal status. Pressing
the MON (monitor) key ...

®Displays operation
frequency
(returns to
the beginning).

Press the UP key ...

Press the UP key ...

(monitor) key twice ... v

E

(DTurn on the power.
. is displayed.

Pressing

the MON

(monitor) key .\
(@Displays “HfLs".

-]
4

Pressing key until
‘= s displayed ...

(@Displays “Fi= 7.

Pressing

v
the ENTER key @

@Displays
the setting.

Press the ENTER key

after setting

a value with

the UP/DOWN

key ...

®Displays “Si= =
and the setting value
alternately, and then
the setting is complete.

*%If you press the Enter key without changing
the setting, the next parameter ("dEC")
is displayed.

eoe ecccccccccccce
Item displayed [fejoessi] LED display
(Talx] ‘The operation frequency is displayed (during operation). (When the standard monitor
B display selection parameter /= 7 ¢{Z¥ = ¥ ii setat 0 [operation frequency].
Parameter . = The first basic parameter "History function (FL4~)" is
setting mode @ AUk displayed.
- " . The direction of rotation is displayed.
Biectorciiciaton S (&= : forward run, ~ : reverse run)
Operii:noo;r:‘r::;ency @ FEO.O The operation frequency command value is displayed.
The inverter output current is displayed.
Lo RS @ = (Default setting: unit %)
The inverter input current is displayed.
[
It v @ =00 (Default setting: unit %)
) The inverter output voltage is displayed.
(Ol T @ = oo (Default setting: unit %)
Torque current @ c88 The torque current is displayed in %.
Pl feedback @ oSO The PI feedback value is displayed.
(Unit: processed amount)
Inve‘:;rol:)ad @ L BD The inverter load factor is displayed in %.
Output power @ H BO The inverter output power is displayed in %.
22:[3‘%3 @ o800 The operation frequency is displayed (during operation).

item displayed [fejpeiii LED display

The ON/OFF status of each of the control signal input

Input terminal @ R #8% | ominals (F, R, RST, 1, 82 and S3) is displayed in bits.
OoN: ¢
OFF: ¢
F
s3 R
S2 S1
. The ON/OFF status of each of the control signal output
Output terminal @ D47 | ominals (OUT, FL) is displayed in bits
OoN: ¢
OFF: ¢
FL out
CPU1 version @ [ The version of the CPU1 is displayed.
CPU2 version @ [Ty = The version of the CPU2 is displayed.
Memory version @ wE G The version of the memory mounted is displayed.
Past trip 1 @ S 3 & | Thepasttrip 1 (displayed alternately at 0.5-sec. intervals)
Past trip 2 @ oH &2 | The past trip 2 (displayed alternately at 0.5-sec. intervals)
Past trip 3 @ LIP3 <3 | The past trip 3 (displayed alternately at 0.5-sec. intervals)
Past trip 4 @ rEr r & | The past trip 4 (displayed alternately at 0.5-sec. intervals)
Cumulative @ L oo The cumulative operation time is displayed.

operation time

(0.01 corresponds to 1 hour.)

Note) 1. With the current unit selection parameter or voltage unit selection parameter, you can choose between percentage
and ampere (A) for current or between percentage and volt (V) for voltage, respectively.




B Three-phase 200V

Model and standard specifications

3-phase 200V

Input voltage
Applicable motor (kW) 0.1 0.2 0.4 0.75 1.5 2.2
Type VFNCH1
Form 2001P 2002P 2004P 2007P 2015P 2022P
g Capacity (kVA) Note 1) 0.3 0.6 1.0 1.6 2.9 3.9
2 | Rated output current (A) Note 2) 0.7 1.4 2.4 4 7.5 10.0
3-phase 200V to 240V

Rated output voltage Note 3)

60 seconds at 150%

Overload current rating
Voltage-frequency

3-phase 200V to 240V - 50/60Hz

Alddns
Jamod

Voltage +10%, -15% Note 4), frequency*5%

Allowable fluctuation
Protective method

1P20 Enclosed type (JEM 1030)

Forced air-cooled

Cooling method Self-cooling
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the main circuit

Bl1-phase 200V
1-phase 200V
22

Input voltage
Applicable motor (kW) 0.1 0.2 0.4 0.75 1.5
Type VFNC1S
Form — 2002P 2004P 2007P 2015P 2022P
g Capacity (kVA) Note 1) — 0.6 1.0 16 2.9 3.9
2 | Rated output current (A) Note 2) — 1.4 2.4 4 7.5 10.0
3-phase 200V to 240V

Rated output voltage Note 3)

60 seconds at 150%

Overload current rating
Voltage-frequency

1-phase 200V to 240V - 50/60Hz

iAiddns
Jamod

Voltage +10%, -15% Note 4), frequency £5%

Allowable fluctuation
Protective method

IP20 Enclosed type (JEM 1030)

Forced air-cooled

Self-cooling

Cooling method
Color

Munsel 5Y8/0.5

LED indicating the charge status of the capacitor in the main circuit

Charge lamp

Ml 1-phase 100V
T e
1-phase 100V

Input voltage
Applicable motor (kW) 0.1 0.2 0.4 0.75 1.5 2.2
Type VFNC1S
Form 1001P 1002P 1004P 1007P — —
g Capacity (kVA) Note 1) 0.3 0.6 1.0 1.6 — —
2 | Rated output current (A) Note 2) 0.7 1.4 2.4 4 — —
Rated output voltage Note 3) 3-phase 200V to 230V
Overload current rating 60 seconds at 150%
Eg Voltage-frequency 1-phase 100V to 115V - 50/60Hz
Z2 Allowable fluctuation Voltage +10%, -15% Note 4), frequency £5%
Protective method 1P20 Enclosed type (JEM 1030)
Cooling method Self-cooling \ Forced air-cooled \ — —
Color Munsel 5Y8/0.5
Charge lamp LED indicating the charge status of the capacitor in the main circuit

[l 1-phase 200V (built-in EMI noise filter)

Soon to be released

Item Specification
1-phase 200V (built-in EMI noise filter)
\ 2.2

Input voltage
Applicable motor (kW) 0.1 0.2 0.4 0.75 1.5
Type VFNC1S
Form — 2002PL 2004PL 2007PL 2015PL 2022PL

g Capacity (kVA) Note 1) — 0.6 1.0 1.6 2.9 3.9
2 | Rated output current (A) Note 2) — 1.2 2.3 4 7.5 10.7

Rated output voltage Note 3) 3-phase 200V to 240V

Overload current rating 60 seconds at 150%
gé’ Voltage-frequency 1-phase 200V to 240V - 50/60Hz
23 Allowable fluctuation Voltage +10%, -15% Note 4), frequency £5%
Protective method IP20 Enclosed type (JEM 1030)
Cooling method — Self-cooling Forced air-cooled
Color Munsel 5Y8/0.5
Charge lamp None
Built-in filter EMI noise filter (Class B)

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) is 4kHz or less.

If the PWM carrier frequency setting is fixed above 4kHz, the rated current needs to be reduced. If the PWM carrier frequency is set above 4kHz, it could fall automatically if an over-current flaws

during acceleration or for any other reason, depending on the amount of current that flows.

The default setting of the PWN carrier frequency is 12kHz. (Except for single phase 200V class built-in EMI noise filter)
Note) 3. Maximum output voltage is the same as the input voltage. The maximum output voltage of a single-phase 100V model is proportional to the supply voltage.
Note) 4. £10% when the inverter is used continuously (load of 100%).



Standard specifications/outline drawing

Specification

o Control system Sinusoidal PWM control

3. Related output voltage Adjustable within a range of 100 to 120% of the corrected supply voltage (200V) (Unadjustable to any voltage higher than the input voltage).
'E’_, Output frequency range 0.5 to 200Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 200Hz.

3 Minimum setting steps of frequency | 0.1Hz: operation panel setting, 0.2Hz: analog input (when the max. frequency is 100Hz).

% F Digital setting: within +0.5% of the max. frequency (-10 to +50°C)

e ey lacctacy, Analog setting: within +1.0% of the max. frequency (25 “C + 10°C)

§ Voltage/frequency characteristics | V/, slip frequency correction, base frequency, base frequency voltage and torque boost amount adjustable

5 F i ignal Volume on the front panel, external frequency volume (connectable to a volume with a rated impedance of 3-10kQ), VI terminal (input

@ e e adisiona impedance: 42k Q) (voltage: 0-10Vdc) or 2500Q) (current: 4-20mAdc)). The characteristic can be set arbitrarily by two-point setting.

Start-up frequency/frequency jump | Adjustable within a range of 0.5 to 10Hz/Up to 1 frequency can be adjusted together with their widths.
PWM carrier frequency (Note 1) | Selectable from among 2, 4, 8, 12 and 16kHz (Standard default setting: 12kHz or 4kHz for models with a built-in EMI noise filter)
Acceleration/deceleration time 0.1 to 3000 seconds, switchable between acceleration/deceleration time 1 and 2.

.°° R . Number of times of retry selectable (Max. 10 times).

[} etry operation If the protection function is activated, the retry function restarts on completion of a check of the main circuit.

%’- Electric control Charging of capacitor (Deceleration time can be shortened by activating Forced Shortened Deceleration mode.)

g Control and drive circuit —

B Dynamic braking Braking start-up frequency: 0 to maximum frequency, braking rate: 0 to 100%, braking time: 0 to 20 seconds.

e . . Forward/reverse run input signal, jog run input signal, standby signal, preset-speed operation input signal, reset input signal, etc./Switching
§ Input terminal functions (selectable) | ,ciween sink/source.

g . . Frequency lower limit output signal, frequency upper limit output signal, low-speed detection output signal, specified speed attainment
2 | Outputterminal functions (selectable) | o tpyt signal, etc. Open collector, RY output.

Failure detection signal 1c-contact output: 250Vac/2A, cos® = 0.4.
Output for frequency meter/ PWM output: (1mAdc full-scale DC ammeter or 7.5Vdc full-scale DC ammeter/Rectifier-type AC voltmeter, 225% current Max. TmAdc,
output for ammeter 7.5Vdc full-scale)
aa"? Protective function Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation, undervoltage, ground fault, power supply phase failure, output phase
3s failure overload protection by electronic thermal function, armature over-load at start-up, load-side over-torque at start, overheating prevention, detection of analog signal break.
%"2-. P ion against momentary power failure | Auto-restart/non-stop control after momentary power failure.
33 | Electronic thermal characteristics Switching between standard motor/constant-torque VF motor, overload trip, overload stall selection.
. Frequency: inverter output frequency.
= g a-dioit 7 ts LED Alarm: stall alarm "C", overvoltage alarm "P", overload alarm "L", overheat alarm "H".
QT aC ULASCOMENS Status: inverter status (frequency, cause of activation of protective function, input/output voltage, output current, etc.) and parameter settings.
g'& Free-unit display: arbitrary unit (e.g. rotating speed) corresponding to output frequency.
Indicator Lamps indicating the inverter status by lighting, such as RUN lamp and PRG lamp.
m Use environments Indoor, altitude: 1000m (Max.), not exposed to direct sunlight, corrosive gas, explosive gas or vibration (less than 5.9m/s2) (10 to 55Hz).
3 2 Ambient temperature -10t0 50°C Note)1.2.3.
g-g Storage temperature -20 to +65°C
' Relative humidity 20 to 93% (free from condensation and vapor).

Note) 1. Above 40°C: Remove the protective seal from the top of VF-nC1.
Note) 2. Side-by-side installation : 40°C or less (Remove the protective seal from the top of VF-nC1).
Note) 3. Single-phase 200V models (built-in EMI noise filter) should be used where the ambient temperature will not rise above 40°C.

B External dimensions/weights

—

Applicable motor

Input voltage

~—D1

~—D1

=
1

H1

I

Fig. B

(kW) kg)
0.2 VENC1S-2002P 100 10
04 VFNC15-2004P 72 124 60 A 10
1-phase 200V 0.75 VFNC15-2007P 137 10
15 VFNC15-2015P s
2.2 VFNC15-2022P 17 155 106 B s
0.1 VENC1-2001P L
0.2 VFNC1-2002P 100 A o
3-phase 200V 0.4 VFNC1-2004P 72 124 60 L
0.75 VFNC1-2007P 137 10
15 VFNC1-2015P i
2.2 VFNC1-2022P 17 142 155 106 131 8.5 B i
0.1 VFNC1S-1001P . o
0.2 VFNC15-1002P 7 A 0
1-phase 100V 04 VFNC15-1004P 124 %0 To
0.75 VENC15-1007P 117 155 106 B 15
0.2 VFNC1S-2002PL 100 10
04 VFNC15-2004PL 7 124 60 A 0
1-phase 200V
{buift-n EMI noise filter) 0.75 VFNC18-2007PL 137 10
15 VFNC15-2015PL s
22 VFNC1S-2022PL 17 155 106 B e




Standard connection

Standard connection (common = CC)

BMWhen using V1/S3 terminal as an analog input terminal (F109: 0 or 1)  IMWhen using V1/83 terminal as a logic input terminal (F109: 2)

DC reactor |

DC reactor | |
(DCL: option)

(DCL: option) |

PO

PO

Main circuit Main circuit

FLC Forward Forward
Fault output signal '“ i?:‘::;?tl Fault output signal i?:::.?tl
LFLB RQ Reverse Reverse
S1 Preset speed 1 Preset speed 1
External
potentiometer V F' n C1 $20 Preset speed 2 V F' n C1 S20 Preset speed 2
(3-10kQ) cc Common Common
or input
voltage signal
(0-10V)
Current signal-----* Connector for Connectorfor P15 ¢
PR, optional devices optional devices I !
~20MA- - el :
VI/S3%2 %3 Q H
Meter '
Frequency meter Frequency meter
A ) (A )

1-phase series

—X O R/L1

31 1 Only VFNC1S-[ICICICIPL has a built-in noise filter.

*2 ! The terminal can be switched between FM/OUT and VI by changing a parameter.
%3 ! The terminal can also be used as an input terminal by changing a parameter.

%4  To use VI/S3 terminal as an input terminal, P15 and VI/S3 must be short-circuited with a resistor (recommended resistance: 4.7k Q-1/4W).

Source (common = P15)

HWWhen using V1/83 terminal as an analog input terminal (F109: 0 or 1) HMWhen using V1/83 terminal as a logic input terminal (F109: 2)

1-phase series do not have T/L3 terminal.

DC reactor | V"V
(DCL: option)

DC reactor | V"V
(DCL: option)

mccB mccB
Power =3 Power =
— —
suppl! suppl!
pply L pply
Fault output signal ¢ Fault output signal ¢
Reverse Reverse
Preset speed 1 Preset speed 1
External
potentiometer Preset speed 2 Preset speed 2
(3-10kQ) Common Common
or input
voltage signal
(0-10V)

Connector for
optional devices

S Connector for
Current signal IEI optional devices
4~20mA ---- -~ p

ey @ 1-phase series
Frequency meter _~\_/tecccofonaaas Frequency meter _~\_/tecccofonaaas 0 —_— R/L1
(Ammeter or voltmeter) (Ammeter or voltmeter)
—_— S/L2
%1 : Only VENC1S-CJCJCICIPL has a built-in noise filter. I-phase series do not have T/L3 terminal.

32 : The terminal can be switched between FM/OUT and VI by changing a parameter.
%3 The terminal can also be used as an input terminal by changing a parameter.



M Main circuit

Terminal symbol Terminal function

1

Grounding terminal for connecting inverter case. 2 grounding terminals.

R/L1, S/L2, T/L3

100V class: 1-phase 100V to 115V - 50/60Hz
200V class: 1-phase 200V to 240V - 50/60Hz, 3-phase 200V to 240V - 50/60Hz
% 1-phase series have R/L1 and S/L2 terminal.

U/T1, V/T2, W/T3

Connect to a (3-phase induction) motor.

PC

This is a negative potential terminal in the internal DC main circuit.

PO, PA

Terminals for connecting a DC reactor (DCL: optional external device). Shorted when shipped from the factory. Before installing DCL remove the short bar.
1-phase 100V models cannot be used with DC reactors. 1-phase 200V models (The models with a built-in EMI noise filter) are not provided with PO terminal.

B Control circuit

Terminal |\, output

symbol

terminal (Sink (common: CC))

Function

Specifications

Wire size

F Input ° Shorting across F-CC causes forward rotation; open causes slowdown and stop. (ST and CC are short-circuited.)
c=15 .
g52 Shorting across R-CC causes reverse rotation; open causes slowdown and stop. (ST and CC are short-circuited.) Dry contact input
R Input SE= ; ) 15Vdc - 5mA or less
S €| 3 Shorting across R-CC/F-CC causes reverse rotation. .
£58 Sink/source selectable
S1 Input g 25| Shorting across S1-CC causes preset speed operation. by changing a parameter
= O
S2 Input S| Shorting across S2-CC causes preset speed operation.
cC Qommon o Control circuit's equipotential terminal.
input/output
P5 Output Power output for analog input setting. 5Vdc (permissible load current: 10mAdc) | Solid wire: 0.3 to 1.5 (mm?)
Stranded wire: 0.3 to 1.23 (mm?)
Multifunction programmable analog input. _ ~10vde: (AWG22 1o 16)
vI/S3 Input Standard default setting: Analog input 0-10Vdc and frequency 0-80Hz. (internal impedance: 42k(2) Sheath strip length: 5 (mm)
Possible to use as analog input (4 (0)-20mAdc) or contact input (programmable ) ) 4-20mA:
contact input) by changing a parameter. (internal impedance: 250k(2)
T o 1maA full-scale DC ammeter
Multifunction programmable analo.g output. Standard default setting: Analog output frequency. or 7.5Vdc (10Vdc) full-scale
FM/OUT Output Meters connectable to FM/OUT: 1mAdc full-scale ammeter or 7.5Vdc (10Vdc) full-scale DC voltmeter
voltmeter (PWM output). ) Open collector output:
Possible to switch to programmable open collector output by changing a parameter. 24Vdc-50mA
P15 Output 15Vdc power output. 15Vdc-100mA
FLA Multifunction programmable relay contact output. 250Vac-2A Solid wire: 0.3 to 1.5 (mm?)
FLB Outout Contact ratings: 250Vac - 2A (cos®=1), 30Vdc - 1A, 250Vac - 1A (cosP=0.4). (cos®=1): at resistance load Stranded wire: 0.3 to 1.5 (mm)
utpu Standard default setting: Monitoring of status of inverter's protection function. Activation 30Vdc-1A (AWG22 to 16)
FLC
of the protection function causes circuit FLA-FLC to close and circuit FLB-FLC to open. 250Vac-1A (cos®=0.4) Sheath strip length: 6 (mm)

M Selection of wiring devices

Voltage | applicable Inverter model (MCCB) (MS)
class motor Rated current Rated current Main circuit unding cable

(kW) (A) (A) (mm?) Note 3) (mm?®) Note 5)

0.1 VFNC1S-1001P 5 NJ3ON 11 c11J 2.0 — 35

1-phase 0.2 VFNC1S-1002P 10 NJ3ON 11 c11J 2.0 — 3.5

100V class 0.4 VFNC1S-1004P 15 NJ30N 11 ci1d 2.0 — 35

0.75 VFNC1S-1007P 30 NJ30N 18 c20J 35 — 35

0.2 VFNC1S-2002P (L) 10 NJ30N 11 c11J 2.0 1.25 35

0.4 VFNC1S8-2004P (L) 15 NJ30N 11 c11J 2.0 1.25 35

2;6':,“;225 0.75 VFNC1S-2007P (L) 20 NJ30N 11 c11J 2.0 2.0 35

15 VFNC1S-2015P (L) 30 NJ30N 18 c20J 35 2.0 35

22 VFNC18-2022P (L) 40 NJ50E 35 C35J 55 2.0 5.5

0.1 VFNC1-2001P 5 NJ30N 11 c11J 2.0 1.25 35

0.2 VFNC1-2002P 5 NJ30N 11 c11J 2.0 1.25 35

3-phase 0.4 VFNC1-2004P 5 NJ30N 11 c11J 2.0 1.25 35

200V class 0.75 VFNC1-2007P 10 NJ30N 11 c11J 2.0 2.0 35

15 VFNC1-2015P 15 NJ30N 1 c11J 2.0 2.0 35

22 VFNC1-2022P 20 NJ3ON 13 c13J 2.0 2.0 35

Note) 1. Produced by Toshiba Schneider Electric Corporation.

Note) 2. Be sure to attach surge killer to the exciting coil of the relay and the magnetic contactor.

Note) 3. Size of the wires connected to the input terminals R, S and T and the output terminals U, V
and W when the length of each wire does not exceed 30m.

Note) 4. For the control circuit, use shielded wires.
Note) 5. For grounding, use a cable with a size equal to or larger than the above.



Basic and extended parameters

Extended

[_Tite | Function ___ Adjustment range g

Olnpul parameters

Function of displaying 5 parameters grouped m Adjustment range
RLIH  |History function into one in the order of change Low speed signal output frequency (Hz) [ 0.6— = (HZz)
* Parameters can be edited within a group, too. F ICJ { | Speed-reach setting frequency (Hz) |0.0—F i (Hz) 0.0
- ) " 0:Voltage signal input (0-50r10V)
o: Analog input/logic input . - i -
1: Basic setting wizard F@s function selection ;gg::;; ?rl%:ﬁl i (-, ©
: . 2: Preset speed operation wizard
AuF | Wizard function 3: Analog signal operation wizard © F ¢ 43 |Aways active function selection (ST) |0-40, 54-57(ST) 1
4: Motor 1/2 switching operation wizard F ¢ ¢ { |Input terminal selection 1 (F) |0-40, 54-57(F) 2
5: Torque up wizard 1 £ ¢ 42 |Input terminal selection 2 (R) [0-40, 54-57(R) 3
£0g |Command mode selection 0: Terminal board 1: Operation panel 1 F ({3 |Input terminal selection 3 (S1)|0-40, 54-57(SS1) 6
0: Terminal board F ¢ 4 |Input terminal selection 4 (S2)|0-40, 54-57(SS2) 7
: 1: Operation panel Input terminal selection 5
Frequency setting mode e ~
Frigd selgction Y g 2: Internal potentiometer 2 F iS5 |is3) x5 5~17(SS3) 8
3: Serial communication -Gj .
. . 0:Sink,  100:Source,
4: Terminal board/internal volume switching F 27 |Sink/Source selection 1-99, 101-200:Invalid *2
-1: Open collector output £ ¢35 |Output terminal selection 1 0—13(LOW) 4
0: Output frequency (OUT/FM)  *6
1: Output current F ¢32 |Output terminal selection 3 (FL) |0—13 (FL) 10
FM/OUT terminal functions | 2: Set frequency F {70 |Base frequency 2 (Hz) 25—200 (Hz) *2
FRsL selection 3: For adjustment (current fixed at 100%) 0 F 17 { |Base frequency voltage 2 (V) |50—500(V) =
4: For adjustment (current fixed at 50%) 9 Y - 9 5
5: For adjustment (output of max. frequency £ (72 |Torque boost 2 (%) 0.0-30.0(%) gl
6: For adjustment (display of gain) F (73 |Motor thermal protection level 2 (%) |30—100(%) 100
X — * 5: This function is enabled if F109 is set at 2 (logic input).
F | Meter adjustment #6: This function is enabled if FMSL (open collector output) is set at -1.
0:—
1: Set at 50Hz
Standard setting mode 2: Set at 60Hz
EYF  |gelection 3 Default setling 0 .Frequencv parameters
4:Trip clear | Title | Function | Adjustment range
5: Cumulative operation time clear F25 ¢ | VI/S3 reference point 1 setting (%) |0—100 (%)
Fr Forwardlreverse selection (Operation panel) | O: Forward run 1: Reverse run 0 Fe02 |VI/S3 point 1 frequency (Hz) |0—200(Hz) 0.0
=~ o 0 — 0
RCC | Acceleration time 1 (5) 0.1—3000(s) 00 F203 | VI/S3 reference point 2 setting (%) | 0—100 (%) 100
JEC | Doceloration tme 1 Bi=3000(z) 00 F2&G |VI/S3 point 2 frequency (Hz) |0—200 (Hz) *2
ration tim RES I
CeEERTD D 1 € F2+L | Starting frequency setting (Hz)|0.5—10.0 (Hz) 0.5
FH_ |Maximum frequency (Hz) 30.0—200 (Hz) *2 F2+ ¢ |Operation starting frequency (Hz)|0.0—F ¥+ (Hz) 0.0
L |Upper limit frequency (Hz) 0.5— FH(Hz) *2 F 22 | Operation starting frequency hysteresis (Hz) | 0.0— £+ (Hz) 0.0
LL Lower limit frequency (Hz) 0.0— L1t (Hz) 0.0 F258 | DC braking starting frequency (Hz) | 0.0 (OFF), 0.1—F +(Hz) 0.0
Vi | (GE) 25—200 (Hz) o F25 ¢ |DC braking current (%) 0.0, 1-100(%) 50
FE2S2 |DC braking time (s) 0.0(OFF), 0.1—20(s) 1.0
: 0(1.2): v/t F270 |Jump frequency 1 (Hz) LE — Lt (Hz) 0.0
FE | V/f control mode selection | 3: Sensorless vector control © F27 ¢ |Jumping width (Hz) 0.0—30.0(Hz) 0.0
FE2E 7 |Preset speed operation freq 8(Hy) | LL — & (Hz) 0.0
s | e | () 0.0-30.0(%) s F2HB | Preset speed operation freq 9(Hy) | LL — LiL(Hz) 0.0
EHr Il\/lotcl)l;th;rmal protection 30—100 (%) D F 283 | Preset speed operation freq 10(H) | LL — L (Hz) 0.0
avel (%) F 2310 | Preset speed operation frequencies 11 (H) | L L — &L (Hz) 0.0
et Overload |Overioad FE2'S ¢ |Preset speed operation freq 12(Hy) | LL — Lt (Hz) 0.0
eting protection|  stall F 2592 | Preset speed operation frequencies 13 (Hz) | L & — &AL (Hz) 0.0
0 o x FZ253 | Preset speed operation freq 14(H) | LL — LL(Hz) 0.0
F 294 | Preset speed operation freq 15(H) | L& — s (Hz) 0.0
1 Standard © O i i
motor
oLn Electric thermal protection 2 X X
characteristics *4 3 - o 0 .Operation mode parameters
4 o | = [ _Tite | Function __| Adjustment range
5 O O 0: 2kHz
VAP e 1: 2kHz (Random mode)
6 = i ) 2: 4kHz
7 I o F 355 |PWM carrier frequency i gm; (Random mode) 5 %7
S { |Preset speed operation frequencies 1 (Hz) | £ & — it (Hz) 0.0 5: 12E:Z
6: 16kHz
Sr 2 |Preset speed operation frequencies 2 (Hz) | L& — Lib (Hz) 0.0
0: Disabled
S5-3 | Preset speed operation frequencies 3 (Hz) | &L — it (Hz) 0.0 1: At auto-restart after momentary stop
S | Preset speed operation frequencies 4 (Hz) | £ £ — it (H2) 0.0 RSO AL R copEi e g \;I\\ih:&g_urrenslgts ;}2?: (?mo é:tgry stop 0
S-S |Preset speed operation frequencies 5 (Hz) | & & — LA (HZz) 0.0 or when turning ST-CC on or off
= " "y — - - -
Sr5 | Preset speed operation frequendies 6 (Hz)| £ — Lt (Hz) 0.0 S0 | Regenerative power ride-though control | 0: Disabled 1: Enabled 2: Deceleration stop 0
= F 353 |Retry selection (Number of times) |0 (OFF), 1 - 10 0
S~ 7 | Preset speed operation ies7(Hz)| L — L (Hz) 0.0 0: Disabled 1: Enabled
- ) : Disabled 1: Enable
F--- |Extended parameter — — F305 | Over voltage limit opertion |5/ £ 21 1oq (fored shortened deceleration)|  ©
L4 |Search for changed settings — F3IEL |PIcontrol 0: Disabled, 1: Enabled 0
% 1: This parameter is valid only for VFNC1(S)-CICICICIPC-W type. F 352 |Proportional (P) gain 0.01-100.0 0.30
*2: The value is changed according to the set-up parameter condition. (refer to page 3) FIE3 |Integral (I) gain 0.01-100.0 0.20

* 3: Parameter values vary depending on the capacity.
*4: O:Applicable, X:Inapplicable

% 7: 2(4kHz) for VENC1S-[ICICICIPL-[] type.



yarameters Input terminal functions

Function Code Function Action
@Torque boost parameters Ko, P ;
0 |— No function is assigned No action
e | Functon | Adusiment range [t e p— P ——
an ermina : Standby, : Free run
F42 ¢ |Slip frequency gain 0—150(%) 100 Y Y
FY03 |Base frequency voltage 1 (V) |50—500 (V) 2 ; ; ;Z:IV;?SFZ::: zgr;:]wz:gl OONNRevFe?s;v;/uen”gF;u: OF":: Ziep((:;::\ry?:rz\r;r:e‘ ?u‘;)
Fy i .1-50. *3 — - =
(SBIMotoiatodlclion =G 4 |JOG Jog run command ON: Jog run, OFF: Canceled
o —80 (©
FY i5 |Motor no-load current 30—80 (%) S 5 |AD2 2 pattern selection | ON: T 2, OFF; jon 1
F* i7 |Motor rated speed 100—1200 (min™) *2 6 |SSt Preset speed command 1
F* {8 |Speed control gain 0—-100 40 7 |SS2 Preset speed command 2 Selection of preset speeds (up to 15 speeds)
F 19 |Speed control stable coefficient | 0—100 20 8 |SS3 Preset speed command 3 using 4 bits: SS1 to SS4
9 |Ss4 Preset speed command 4
@Acceleration/deceleration time parameters 10 |RST Reset command ON-—~ OFF: Trip reset
- - 11 |EXT Trip stop command from external input device | ON: Trip stop
Title m Adjustment range Defaut seting ) ) . |ON: Forced switching from operation panel/
S50 | Acceleration time 2 (s) 0.1-3000(s) 10.0 12 |PNLTB Operation panelterminal board switching internal volume to terminal board control
FS0 (| Deceleration time 2 (s) 0.1-3000(s) 10.0 13 |DB DC braking command ON: DC braking _ ‘
FSOS | Aeoderaionteseaion | and2swichngfeqweny | 0— L4t (HZ) 0.0 14 |PI Prohibition of Pl control ON: PI C?V.'lt70| prohibited, PI: Pl contrc?I permitted
15 |PWENE Permission of parameter editin ON: Edition of parameters permitted,
X P 9 |OFF: Edition of parameter prohibited
.PrO'ecllOﬂ paramelers 16 |ST+RST Combination of standby and reset commands | ON: Simultaneous input of ST and RST commands
" " " 17 |ST+PNL/TB Combington f tandoy end fing | ON: Simultaneous input of ST and PNL/TB commands
Tile | Functon | Adjustmentrange | lesi ; “
- 30—199 (%) L l 18 |F+JOG Combination of forward run and jog run | ON: Simultaneous input of F and JOG commands
FED ¢ |Stall prevention level 200 ( disabTed) 150 19 |R+JOG Combination of reverse run and jog run | ON: Simultaneous input of R and JOG commands
- . . . - 20 |F+AD?2 Combinafion o forward run and 2 |ON: Simultaneous input of F and AD2 commands
FB52 | Inverter trip retention selection |0: Not retained, 1: Retained 0 21 |R+AD2 Combinationof reverse un and 2 | ON: Simultaneous input of R and AD2 commands
External inout tri stop mode 0: Coast stop 22 |F+SS1 Combination o forwrd run and preset-speed command 1 | ON: Simultaneous input of F and SS1 commands
FEO3 | Jloction put trip stop 1 Slowdown stop _ 0 23 |R+SS1 Combinaionof reverse un and presek-speed command 1| ON: Simultaneous input of R and SS1 commands
21 [EnEigEney D0 i, 24 |F+SS?2 Combination o forwrd run and preset-speed command 2| ON: Simultaneous input of F and SS2 commands
0: Disabled 25 |R+SS2 Combinafion of reverse run and preset-speed command 2| ON: Simultaneous input of R and SS2 commands
Output phase failure 1: Selected (Output open-phase is checked when operation 26 |F+SS3 Comtinaonof fovard run nd pesetseed command 3._| ON: Simulltaneous input of F and SS3 commands
F&O05 Gl e e SalEE is started for the first ime after power s tumed on.) 0 27 |R+SS3 Combinaionof reverse un and presek-speed command 3| ON: Simultaneous input of R and SS3 commands
2: Selected (Output open-phase is checked " N "
each ime operaton is started.) 28 |F+Ss4 Combination o forwrd run and preset-speed command4 | ON: Simultaneous input of F and SS4 commands
- 29 |R+Ss4 Combinafion of reverse run and preset-speed command4 | ON: Simultaneous input of R and S84 commands
FEgT |Motor150%-overload time | 1 o5 (o) 300 30 |F+SS1+AD2 | litncinetun tizdort | ON: Simultaneous input of F, SS1 and AD2
limit 31 |R+SS1+AD 2 | Coiaionofresenn pese ON: Simultaneous input of R, SS1 and AD2 commands
~ 5138 | Input phase failure detection mode selection | O: Disabled, 1: Enabled 1 32 |F+SS2+AD 2 |(midngfaim, ON: Simultaneous input of F, SS2 and AD2 d
33 |R+SS2+AD2 |(mindeeemn ON: Simultaneous input of R, $S2 and AD2 commands
— 0
FE i5 |Over-torque alarm level 0-200(%) &0 34 |F+SS 3 +AD 2 | Conalonooardn pesepe ON: Simultaneous input of F, SS3 and AD2
FE /8 |Overtorque detection time |0.0—10(s) 05 35 |R+SS3+AD2 |(umiindmesemn ON: Simultaneous input of R, SS3 and AD2 commands
0: Disabled ; 36 |F+SS4+AD 2 | Cuntionoffmadun peseeeic ON: Simultaneous input of F, $S4 and AD2
. T " 37 |R+SS4+AD 2 | (uindngeesm ON: Simultaneous input of R, $84 and AD2 commands
5 . 1: Enabled (70% or less: Trip, FL relay activated) :
FE27 |Under voltage trip selection |,/ oo (50% or less: Trip, FL relay not actvated) 0 3 |FoHG Frequency command forced | Enabled f FMOG = 4 (selctable between terminal board and
switching operation panel volume) ON: V! terminal, OFF: Internal volume
F&33 |Analog input disconnection detection | 0 (Disabled) , 1—100% 0 . e C()’l:\l'tNSitr}e_,rBaL: TLF 1EF 113)
39 |THR2 0.2 thermal switching OFF: No1 thermal
@O0peration panel parameters (PE:Setting, wb.FHOF. ub. EH-
ON: No.2 motor
m Adjustment range Defaultsetting (PEO,F 0. F (¢, F 72 F 73,
. i FC 7 ) FC !
@ el (CﬂQd ! FI'!_Da’ BN 40 |MCHG No.2 motor switching OF;?\I:; 1 m-c:/;ir’)
be changed during operation.) e o
1: Prohibited (PE:Setting, wb ,F-09 ., b, EHr,
T 2: Permitted (£/0d , FOJ also =EL)
FooC Prohibition of change can be changed during operation) 54 |FreeRun Free run terminal ON: Free run
parameter settinge 3: Prohibited (except for panel frequency setting.) 0 ) ) . )
4: 0 & emergency stop prohibited 55 |RSTN Reset signal (inversion) OFF-ON: Trip reset
5: 1 & emergency stop proh?b?ted 56 |F+ST Cormbination of forward run and standby commands | ON: Simultaneous input of F and ST commands
6: 2 & emergency stop prohibited — -
7: 3 & emergency stop prohibited 57 |R+ST Combination of reverse run and standby commands | ON: Simultaneous input of R and ST commands
0:%, Hz
1: %—AN . .
F 0 ¢ |Unit selection 2: Free unit selection enabled ( F 752) 0 0 tput t rmlnal fu nctio
3: %—A/V, Free unit selection enabled
(Fape) R
unction : )
F 02 |Frequency units selection 0.01—200.0 1.00 No. Code anction acton
X N " - ON: Output frequency equal to or higher than & & setting
. " . 0: Operation frequency (Hz/free unit) 0 |LL Frequency lower limit X ;
F11i0 Selection of monitor display | . Frequency command (Hz/free unit) 0 i _ OFF: OQutput frequency lower than L L setting
selection 2: Output current (%/A) 1 LLN Inversion of frequency lower limit |Inverse output of LL
L ON: Output frequency equal to or higher than L. setting
. . 2 |uL Frequency upper limit OFF: Output frequency lower than L& setting
.comm“mca"on parameters 3 |ULN Inversion of frequency upper limit | Inverse output of UL
" : " . . ON: Output frequency equal to or higher than = ¢35 setting
| Tite | Function | Adjustment range Defaltseing 4 |LowW Low-speed detection signal | ger. i requency lover hen = 4313 seting
?:;sgggps 5 |LOWN Inversion of low-speed detection signal | Inverse output of LOW
: ps - - ——
et ° Designated frequency reach signal ON: Output frequency within command frequency +2.5Hz
FBO0 | Communication baud rate gggggggz e 6 |RCH I of on) | OFF: Output frequency exceeding command frequency +2.5Hz
4:19200bps Inversion of designated frequency reach signal
TNON B ) 7 RCHN (inversion of completion of acceleration/deceleration) Inverse output of RCH
H non-parity o "
y . - . ON: Output frequency within = {5 ¢ sefting £2.5Hz
FBO ¢ | Parity ;Eg\éED'\l(ég‘éega':ﬁ;)ty) U 8 |RCHF Set frequency reach signal OFF: Output frequency exceeding = ¢ { setting +2.5Hz
I b 9 |RCHFN Inversion of set frequency reach signal | Inverse output of RCHF
FBOE | Inverter n.umv o —_ 0_9? © 10 |FL Failure FL (trip output) ON: If inverter trips
FBE3 | Communication error trip time |0 (Disabled), 1100 (s) 0 11 |[FLN Inversion of failure FL (inversion of trip output) | Inverse output of FL
FEBEC |Free notes 0—65535 0 . ON: Torque current is held above the torque setwith = & {&
12 |OT Over-torque detection for a period of time longer than that set with =& 137
13 |OTN Inversion of over-torque detection | Inverse output of OT




hen studying how to use our inverters

Leakage current

The amount of leakage current could increase to some extent, depending on
the way the inverter is grounded. To prevent current leakage:

(1) Use an ELCB free of higher harmonic waves.

(2) When connecting multiple inverters to the same ELCB, use an ELCB with high current sensitivity.
(3) Connect the inverter to a motor, using a cable as short as possible.

Radio interference

This inverter could cause interference with nearby audio systems. If
interference occurs, its influence can be reduced by installing a noise filter
(optional) on the primary side of the inverter or by shielding the cable
connecting the inverter to a motor with a conduit, etc.

For further information, please contact your nearest Toshiba dealer.

Power factor improvement capacitors

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

Installing a power factor improvement capacitor on the input or 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 or a DC reactor (optional) on the primary side of the inverter.

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 a VF-

nC1 inverter under the following conditions:

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

(2) When the inverter is connected to 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.

Standard replacement intervals of main parts

The table below lists standard component replacement intervals under
normal operating conditions (i.e., average year round ambient
temperature of 30 °C, load ratio of 80% or less, average operation time
of 12 hours/day). The replacement intervals do not indicates the service
life of each component, but the number of years beyond which the
failure rate of a component used without being replaced increases
shapely because of deterioration and wear.

Component name ‘ Standard replacement intervals ‘ Replacement method, etc.

Cooling fan 2 to 3 years Replaced with a new one

Smoothing capacitor 5 years Replaced with a new one (upon examination)

Circuit breaker,

e Decides upon examination
relay

Fuse 10 years Replaced with a new one

Aluminum capacitors on
the printed circuit board

Replaced with a new circuit board

5 years (upon examination)

Extracted from "Periodic Inspection of General-purpose Inverters" published by the Japan Electrical
Manufacturers' Association.
Note: The service life of each component greatly varies with its usage environment.

To users of our inverters

Selecting the capacity (model) of the inverter

Capacity

Refer to the applicable motor capacities listed in the standard specifications.
When driving a high-pole motor, special motor, or multiple 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.

- _ (Jutdu) XAN
Acceleration time 9.56% (Ti—T0) (sec.)
Deceleration time | ta= Ldurd) XAN_ (sec.)

9.56X (Te+TL)

JM : Moment of inertia of motor (kg-m?)
JL : Moment of inertia of load (converted into value on motor shaft) (kg~m2)
AN : Difference in rotating speed between before and after acc. or dce. (min~")
TL :Load torque (N-m)
Tm :Motor rated torque X 1.2-1.3 (N-m) ---V/f control
: Motor rated torque X 1.5 (N-m) -+-Vector operation control
Te : Motor rated torque X 0.2 (N+-m)
When a braking resistor or a braking resistor unit is used:
Motor rated torque X 0.8-1.0 (N-m)

Conditions

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 normal does during commercial power supply operation. This is
because the inverter output voltage has a sinusoidal (approximate) PWM waveform. In addition, the
coking becomes less effective at low speed, so the torque must be reduced according to the frequency.
When constant-torque operation must be performed at low speeds, use a Toshiba VF motor designed
specifically for use with inverters.

[An example of V/f control 200
at a base frequency of 60Hz*] 4,

Maximum torque

160
140

120
100
80

Allowable torque

Torque (%) (See Note 1.)

60
40
20

0

0 10 20 30 40 50 60 70 80
Output frequency (Hz)

Note 1. 100% torque is based on the rotating speed of a motor operated at 60Hz. Starting torque lowers to some
extent if the motor runs on commercial power. So, check the characteristic of the machine to drive.

Note 2. The allowable torque at a base frequency of 50Hz can be calculated approximately by multiplying the
allowable torque at 60Hz by 0.8.

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 pattemn toque boost amount. (150%
max., though this rate varies with the motor characteristics.) When a larger starting torque is necessary,
select an inverter with a larger capacity and examine the possibility of increasing the motor capacity.



Optional external devices

mm Function, Purpose, etc. Refer to

Input AC reactor 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 a
distorted wave generation source such as a
@ thyristor unit or a large-capacity inverter is
Power supply connected in the same distribution system.
Effect
Reactor type | Power factor | Harmonics |External surge P13
Input AC reactor O O O
DC reactor| Olarge O X
I\Nn%rEfBuse circuit breaker By O:Effective OLarge:Highly effective X:Ineffective
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.
Magnetic contactor High-attenuation filter | These types of filters are not necessary because all single-phase
MC (LC filter) 200V models have a built-in EMI noise filter, conforming to Class
NF type manufactured | B, as standard.
by Soshin Denki Co., Ltd.| @ Effective to prevent interference with audio equipment used
near the inverter.
® @ Install on the input side of the inverter. Rk
@ Input AC reactor @ Provided with wide-range attenuation characteristics from AM
(ACL) radio bands to near 10MHz.
2 @ Use when equipment readily affected by noise is installed in
s the peripheral area.
E’ Simple filter @ Effective to prevent interference with audio equipment used
. . 2 | (capacitive filter) near the inverter.
® ® ng.h-att(::nua.tlon & | Capacitor type, @ Install on the input side of the inverter.
Foot-mounted radio noise filter = | manufactured by @ Attenuation characteristic is available only in a specific
noise filter N.F @ | & | MalconElectronics, Co., Ltd.|  frequency and. Effective in suppressing noise in a specific AM —
® Zero-phase reactor radio station (.g., weak radio waves in mountainous regions).
ferrite core-type @ Increases leakage current because this is a capacitor-based
@ Simple radio " re-ly filter. When the power supply is equipped with an ELCB, avoid
P radio noise filter ) ) :
noise filter using too many filters of this type.
Zero-phase reactor @ Effective to prevent interference with audio equipment used
(inductive filter) near the inverter.
Ferrite core type @ Effective in noise reduction on both input and output sides of
® manufactured by the inverter. =
Soshin Denki Co., Ltd. | @ Provided with attenuation characteristics of several dB in
frequencies from AM radio bands to 10MHz.
@DC @ For noise countermeasures, insert on the secondary side of the inverter.
reacctor Compliant with EMC directives | This noise filter complies with European EMC Directive.
(bcL) Foot-mounted type High-attenuation EMI noise filter requiring only small
® ":'?le feﬂE“p::"’"_""?'l space; mounted on the rear side of the inverter. This filter =
(ouiltin EWI nois fiter) can be installed to conform to the EMC standard
EN55011 Group1, class A.
@ Remote panel Provided with built-in frequency indicator, frequency setting device, P14
and RUN-STOP (forward/reverse) switch. (Model: CBVR-7B1) .
DIN rail kit . §
Use to mount the inverter on DIN rails. -
Parameter writer Use this unit for batch read, batch copy, and
® @ batch writing of setting parameters.
Zero-phase reactor (Model: PWU0012)
ferrite core-type
radio noise fﬁ,er Extension panel Extended operation panel kit provided with LED
® indication section, RUN/STOP key, UP/DOWN
key, Monitor key and Enter key.
(Model: RKP0012)
P14
@ RS485 communication Use to connect a personal computer for data
converter unit communication with up to 64 units. (Model: RS40012)
Motor ® RS232C communication Use to connect a personal computer for data
converter unit communication. (Model: RS20012)
Cable with a built-in RS232C . . o
® | communication converter Optional cable with a built-in RS232C _
communication converter




m External dimensions and connections

Input AC reactor s vEnct

Input AC reactor

(ACL) JEEEE [[CT fom?
( ] Power supply < I 5@)
E VF-nC1S

Input AC reactor

- 0D
=< C

U X
S T e L W
D E
l—— A —, L— B *J L
Fig. A
Dimensions (mm) Approx. weight
T Ratin Inverter Drawing) Terminals pprox. weig
VS 9 G AlB|]c| o |eE|F[al| (kg)
PFLS2002S | 1-phase 200V 2.0A-50/60Hz | VFNC1S-2002P, VFNC1S-2002PL| 80 | 55 | 115 | 63 | 45 | 5 | 45 Jarmonica, 0.85
PFL2001S |3-phase 200V 1.7A-50/60Hz | VENC1-2001P, VFNC1-2002P | 105 | 65 | 115 | 90 | 55 | 5 | 40 T et 5 1.0
VENC1-2004P,
VENCG1-2007P, Harmonica
PFL2005S  |3-phase 200V 5.5A-50060Hz | VENGH 8-2004mL. 105 | 65 | 1151 90 | 55 | 5 | 40 terminal M3.5 12
VENC13-1001P,
VFNC15-1002P
VENG] 2023, ) i
PFL2011S | 3-phase 200V 11A-50/60Hz |VENG18-2007P, 130 | 70 | 140 | 115 | 60 | 5 | 50 sl 23
VFNC1S-2007PL
VFNC15-2015P,
i
PFL2018S |3-phase 200V 18A-50/60Hz | VENG1S-2022PL, 130 | 70 | 140 | 115 | 60 | 130 | 50 Harmonica, 25
VENC1S-1004P,
VFNC15-1007P
3 PFL 2002S has 4 terminals.
Terminal box
DC reactor ﬁ
i Name plate
(D Lc) Namellaie [ ] DC reactor (DCL)
B % &5 EE%
DC reactor: nnot — A (&}
eactors canno c 56 ] VF-nCl
. I T — RPN+ U
be used with any > Power supply ———S v
H T —T Wi
smgle-phase 100V T S ]
or smgle-phase L w 4,56 slotted hole (DCLS-2002) b e
. . 4.5x6 slotted hole (DCL-2007)
200V model (built-in Fig. A L x NS TO T ‘
B a - w 4.5 D .
EMI noise filter). - Fig.C
Use an input Fig. B
reactor. i Dimensions (mm! M
pe nverter type Drawing ‘erminals y
Rating I (mm) Drawi Terminal Approx. weight
*) w|H|D | x| v |a]a (kg)
DCL-2002 2 | yENGT2001P 59 | 37 | 35 | 51 |— | — | — Crimp terminal V1.25 - 3.5 02
DCLS-2002 | 25 | VFNC1S-2002P 79 | 50 | 44 | 66 | — | — | — Crimp terminal V1.25 - 3.5 06

VFNC1-2004P
DCL-2007 7 VFNC1-2007P 92 65 70 82 | — | — | — Crimp terminal V2 - 3.5 1.2
VFNC1S-2004P

VFNC1-2015P
DCL-2022 14 VFNC1-2022P 86 | 110 | 80 71 64 M4 22
VFNC1S-2007P

VFNC1S-2015P
DCL-2037 225 | YENG1S.2025P 86 110 | 85 | 71 | 70 M4 25

High-attenuation
radio noise
reduction filter

F (Earth terminal)

Power supply

Note) (DNoise filter should be connected to the primary-
side of inverter.
RS- I @0ut put cable should be kept away from input
cable.
Radio noise Rating (e GED Dimensions (mm) Approx. weight
filter type (A) A|lB|C|E|F|G|E|J|K|M|N|P (kg)
VFNC1-2001P~2007P
NF3005A-MJ 5 VFNCIS-2002P 1.0

VFNCIS-1001P

VFNC1-2015P, 2022P
NF3015A-MJ 15 VFNCIS-2004P~2015P | 174.5| 160 | 145 | 110 | 80 32 70 20 45 |¢55| M4 | M4
VFNCIS-1002P. 1004P

NF3020A-MJ 20 VFNCIS-1007P

NF3030A-MJ 30 VFNCIS-2022P




Device External dimensions and connections

Remote panel
CBVR-7B1

)

Bs TOSHIBA s 4
e
Frequency meter —— r i
=17
Potentiometer ta] T = R
NS b 2
E
s
Remote 2| 8
A FREQUENCY | ~
EV. FWD! a é
O | |
1
4 —4
STOP 4LOW HIGH
CONTROL BOX 8
= 4
oshole | ——F— | ——
40
80
Rubber bush (034) | M
E =
8
;I
30 35 Grounding (M5)
Color :5Y7/l
(panel: N1.5)
Weight : 0.7kg

Note) The outside dimensions and installation
dimensions are the same as those of the former
model CBVR-7B, though the meter is different
from that on the CBVR-7B.

Panel hole

Installation hole
2-04 (M3 screw)

—|

130
140
150

76

L]

Remote
panel
options

Note) The length of wire between inverter and remote panel less
than 30m.

Parameter writer
Extension panel
Communication
Converter unit
(RS485/RS232C)

Extention parel

Note) Dimensions of extension panel are
same as following drawing, but the
surface of panel is different.

60.0
[‘ 16.0 20
3.0 30.0 -
= \ .
=8 320 ho\e]:?: t ﬁ -

DO
D
OO

Extension panel type: RKP001Z
Extension panel cable type:
CAB0011 (1m)
CAB0013 (3m)
CAB0015 (5m)

Parameter writer type: PWU001Z
Parameter writer cable type:
CABO011 (1m)
CAB0013 (3m)
CAB0015 (5m)

Note) Following is RS485 unit. Dimensions of RS232C unit are same as
following, but RS232C does not have a connector.

60.0
1508 03 g
20 hole I ¥-—-—

leeecaol

12.6— g5 o™

100.0

112.0

f

/ Connector

RS485 communication converter type: RS4001Z  RS232C communication converter type: RS2001Z
RS4002Z+ Computer cable type: CAB0025

RS485 cable type: RS232C cable type :
CABO0011 (1m) CABO0011 (1m)
CAB0013 (3m) CAB0013 (3m)

CAB0015 (5m) CAB0015 (5m)
#Supports up to 8 units. RS4001Z and RS4002Z

are different in outside shape.




TO users Of our InVBI‘tEI‘S: Our inverters 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 equipment, aviation and space flight control equipment, traffic
equipment, and safety equipment, 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. 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 failure to issue an inverter trouble 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.

In Touch with Tomorrow (

TOSHIBA

TOSHIBA CORPORATION
SOCIAL INFRASTRUCTURE SYSTEMS COMPANY
Industrial Equipment Department
1-1,Shibaura 1-chome, Minato-ku,

Tokyo 105-8001,Japan

Tel.: (03)3457-4880 Fax.: (03)5444-9268

. /

02-8 (AB)6499 Printed in Japan



