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17. Appendix

B UL standard and CSA standard

The VF-nC3 models that conform to the UL Standard and CSA Standard have the UL/CSA mark on the nameplate.

1. General

The following steps must be performed before wiring and servicing.
(1)Turn off all input power.
(2)Wait at least fifteen minutes and check to make sure that the charge lamp is no longer lit.
(3)Use a tester that can measure DC voltage (400VDC or more), and check to make sure that the voltage to the DC main
circuits (across PA/+ and PC/-) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.

2. Compliance with Installation

A UL certificate was granted on the assumption that the inverter would be installed in an enclosure.
Therefore, the environments in an enclosure take measures to maintain the following table.
(Refer to section 1.4.4)

mEnvironments

Location of use Indoors; not exposed to direct sunlight, corrosive gas, explosive gas, flammable
gas, oil mist, or dust; and vibration of less than 5.9m/s? (10 to 55Hz).
Elevation 1000 m or less
-10 to +40°C (50°C)
Ambient temperature Maximum Surrounding Air Temperature
0.1kW to 0.4kW in 100V class / 0.1kW to 0.75kW in 200V class : 40 °C
0.75kW in 100V class / 1.5kW to 3.7kW in 200V class : 50 °C
Storage temperature -25 to +70°C (Temperature applicable for a short term)
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mCurrent reduction

According to the carrier frequency F 3 [ [l setting, you may need to reduce the inverter's continuous output current.
Reduction rates vary depending on the capacity of the inverter.

[Three phase/Single

phase 200 V class]

Inverter model

Ambient temperature

Input voltage 200V to 240V

PWM Carrier frequency

Above 40 to 50°C *2

2104 kHz 510 12 kHz
VFNC3-2001P N N

VFENC3S-2001PL 40°C or less *1 0.7A 0.7A
VFNC3-2002P N N

VFNC3S-2002PL 40°C or less *1 14A 14A
VENC3-2004P N -

VFNC3S-2004PL 40°C or less *1 24A 24A
VFNC3-2007P N 36A

VFNC3S2007PL | 40°Corless™ 4.2A 32A
VFNC3-2015P 40°C or less *1 75A 75A

VFNC3S-2015PL [ Above 40 to 50°C *2 ) 7AA
VFNC3-2022P ) N 85A

VFNC3S-2022PL | 40°Corless™ 10.0A 91A
VFNC3-2022P .

VENG3S.2020p | Above 40 to 50°C *2 10.0A 75A
VFNC3-2037P 40°C or less ™1 16.7A 14.0A

[Single phase 100 V

class]

Input voltage 100V to 120V

Above 40 to 50°C *2

Inverter model Ambient temperature PWM Carrier frequency
2to4 kHz 5to 12 kHz
VFNC3S-1001P 40°C or less *1 0.7A 0.7A
VFNC3S-1002P 40°C or less *1 1.4A 14A
VFNC3S-1004P 40°C or less *1 24A 24A
VFNC3S-1007P 40°C or less ™1 42A 40A

*1: Maintain the ambient temperature of 40°C or less for the compliance with UL standard.

*2: Remove the protective label on the top of the inverter for the compliance with UL standard for the ambient
temperature above 40°C to 50°C.
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3. Compliance with Connection
Use the UL conformed cables (Rating 75 °C or more, Use the copper conductors only.) to the main circuit terminals (R/L1,
S/L2, S/L2/N, T/L3, U/T1, VIT2, W/T3).
For instruction in the United States, Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the National Electrical Code and any additional local codes.
For instruction in the Canada, Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the Canadian Electrical Code and any additional local codes.

-> For recommended tightening torque for the main terminal, refer to section 1.3.3.

-> Use the ring terminal for the earth cables except grounding terminal on power supply terminal block, see Table 1.
-> For recommended wire size for the main terminal, see Table 2.

->Use the electric wire of Class 1 for the control wire. (For wire size and tightening torque, see the label on unit)

Table 1 Ring terminal sizes for earth cables

Earth Cable Sizes M4 (grounding terminal) M5 (grounding terminal)
AWG14 R2-4 [JIS standard] R2-5 [JIS standard]
AWG12 R5.5-4 [JIS standard] R5.5-5 [JIS standard]
AWG10 R5.5-4 [JIS standard] R5.5-5 [JIS standard]

4. Compliance with Peripheral devices

EConnections with peripheral equipment

Magnetic
contactor

Noise
reduction filter|

Motor
RIL1 Inverter urm

Power,
supply

Fuse Input AC
*2

Zero-phase
reactor

reactor

*1: The T/L3 terminal is not provided for anyP§imepetphase class.
So if you are using single-phase class, use the R/L1 and S/L2/N terminals to connect power cables.
*2: Use the UL listed fuses at connecting to power supply.
Short circuit test is performed under the condition of the power supply short-circuit currents.
These interrupting capacities and fuse rating currents depend on the applicable motor capacities.
For input withstand rating, fuse rating currents and wire size, see Table 2.
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Table 2 AIC, Fuse and Wire sizes

Input Output
Inverter model \/O(I{;a)ge ::ttirr:gsgt(akrf) rallr;itr?gm(Jl?/-t\) Fuse class Fuse(/(it)lrrent \;la\g\r:e?lzﬁiuoi{ Barth Cable
<Y> () <(i)> <Z1> <72>

VFNC3-2001P 240 5 5 Class CC 3 AWG 14 AWG 14

VFNC3-2002P 240 5 5 Class CC 5 AWG 14 AWG 14

VFNC3-2004P 240 5 5 Class CC 7 AWG 14 AWG 14

VFNC3-2007P 240 5 5 Class J 15 AWG 14 AWG 14

VFNC3-2015P 240 5 5 Class J 25 AWG 14 AWG 14

VFNC3-2022P 240 5 5 Class J 25 AWG 12 AWG 14

VFNC3-2037P 240 5 5 Class J 45 AWG 10 AWG 10
VFNC3S-2001PL 240 1 5 Class CC 5 AWG 14 AWG 14
VFNC3S-2002PL 240 1 5 Class CC 7 AWG 14 AWG 14
VFNC3S-2004PL 240 1 5 Class J 15 AWG 14 AWG 14
VFNC3S-2007PL 240 1 5 Class J 25 AWG 14 AWG 14
VFNC3S-2015PL 240 1 5 Class J 40 AWG 10 AWG 12
VFNC3S-2022PL 240 1 5 Class J 45 AWG 10 AWG 10
VFNC3S-1001P 120 1 5 Class CC 8 AWG 14 AWG 14
VFNC3S-1002P 120 1 5 Class J 15 AWG 14 AWG 14
VFNC3S-1004P 120 1 5 Class J 25 AWG 14 AWG 14
VFNC3S-1007P 120 1 5 Class J 40 AWG 10 AWG 12

Suitable for use on a circuit capable of delivering not more than___X__rms symmetrical kilo Amperes,
___Y__ Volts maximum, when protected by Z1__ with a maximum ratingof 72

(1) Input withstand rating is that for which the product has been designed thermally. Installation on a supply greater than
this level will require additional inductance to satisfy this level.

(2) Output interrupt rating relies on Integral solid state short circuit protection. This does not provide branch circuit
protection. Branch circuit protection must be provided in accordance with the National Electrical Code and any
additional local codes. This is dependant on the type of installation.
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5. Overload protection

VF-nC3 has overload protection.
Over current rating: 150%-1min. , 200%-0.5sec.
Refer to the nameplate for the rated current.

6. Motor thermal protection

The devices VF-nC3 are provided with integral overload and over-speed protection for the motor after activation of
this function by setting.

Protection at 100% of the full load motor current. The motor thermal protection current (£ H - ) must be set to the
rated current indicated on the motor nameplate.

In case of multi motor operation with one inverter, thermal relay should be connected to each motor.
For setting parameters of the motor thermal protection, refer to section 3.5.

7. Other

Please contact where you purchase the inverter, your Toshiba sales representative, if you need the hard copy (paper) of
CD-ROM. Or please contact to phone number of back cover.
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