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C.3 Instructions for UL and cUL

C.3 Instructions for UL and cUL

€ Safety Precautions

A\ DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

A\ WARNING

Electrical Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety
shields to show details. Be sure to reinstall covers or shields before
operating the drives and run the drives according to the instructions
described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by
contacting the motor case.

Do not touch any terminals before the capacitors have fully
discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The
internal capacitor remains charged even after the power supply is turned
off. The charge indicator LED will extinguish when the DC bus voltage is
below 50 Vdc. To prevent electric shock, wait at least five minutes after all
indicators are OFF and measure the DC bus voltage level to confirm safe
level.
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A\ WARNING

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed
only by authorized personnel familiar with installation, adjustment, and
maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing,
jewelry, or lack of eye protection.

Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing,
and wear eye protection before beginning work on the drive.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire
due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the
incoming power supply before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.

HWZIIEHE TOJP C710606 12F Zl|1 >~ IN—% V1000 YA v I AT —NHA R
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C.3 Instructions for UL and cUL

NOTICE

Observe proper electrostatic discharge procedures (ESD) when
handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.
Never connect or disconnect the motor from the drive while the drive
is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor
system performance. Use shielded twisted-pair wires and ground the shield
to the ground terminal of the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void
warranty.

Yaskawa is not responsible for any modification of the product made by the
user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after
installing the drive and connecting any other devices.

Failure to comply could result in damage to the drive.

202 =B TOJP C710606 12F &I« >I\—% V1000 IA v I RXF—HA R



C.3 Instructions for UL and cUL

€ UL Standards

The UL/cUL mark applies to products in the United States and Canada and it means that UL
has performed product testing and evaluation and determined that their stringent standards
for product safety have been met. For a product to receive UL certification, all components
inside that product must also receive UL certification.

e(UL)us
LISTED

UL/cUL Mark

€ UL Standards Compliance

This drive is tested in accordance with UL standard UL508C, File No. E131457 and
complies with UL requirements. To ensure continued compliance when using this drive in
combination with other equipment, meet the following conditions:

m Installation Area

Do not install the drive to an area greater than pollution severity 2 (UL standard).

B Main Circuit Terminal Wiring

Yaskawa recommends using UL-listed copper wires (rated at 75°C) and closed-loop
connectors or CSA-certified ring connectors sized for the selected wire gauge to maintain
proper clearances when wiring the drive. Use the correct crimp tool to install connectors per
manufacturer recommendation. The following table lists a suitable closed-loop connector
manufactured by JST Corporation.

Closed-Loop Crimp Terminal Size (JIS C 2805) (same for 200 V and 400 V)

Wire Gauge . Crimp Terminal Tightening Torque .
mm2 (AWG) Terminal Screws | 110 4e] Number N-m (Ib-in.) #g
0.75 M3.5 R1.25-3.5 0.8t0 1.0 (7.1 t0 8.9) ?‘
(18) M4 R1.25-4 1.2to 1.5 (10.6 to 13.3) *’g
125 M3.5 R1.25-3.5 0.8t0 1.0 (7.1 t0 8.9) ~
(16) M4 R1.25-4 1.2t0 1.5 (10.6 to 13.3) 1))
xF
i
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mm? (AWey, | Terminal Serews | GuR TR T (g
M3.5 R2-3.5 0.8t0 1.0 (7.1 t0 8.9)

2 M4 R2-4 1.2t0 1.5 (10.6 to 13.3)
(14) M5 R2-5 2.0t02.5(17.7 t0 22.1)
M6 R2-6 4.010 5.0 (35.4 to 44.3)

M4 R5.5-4 1.2t0 1.5 (10.6 to 13.3)

3.5/5.5 M5 R5.5-5 2.0t02.5(17.7 to 22.1)
(12/10) M6 R5.5-6 4.0105.0 (35.4 t0 44.3)
M8 R5.5-8 9.0 to 11.0 (79.7 to 97.4)

M4 8-4 1.2t0 1.5 (10.6 to 13.3)

3 M5 R8-5 2.0t02.5(17.7 to 22.1)
(®) M6 R8-6 4.010 5.0 (35.4 to 44.3)
M8 R8-8 9.0to 11.0 (79.7 to 97.4)

M4 14-4 1.2t0 1.5 (10.6 to 13.3)

14 M5 R14-5 2.0t02.5(17.7t0 22.1)
(6) M6 R14-6 4.010 5.0 (35.4 to 44.3)
M8 R14-8 9.0 to 11.0 (79.7 to 97.4)

20 M6 R22-6 4.010 5.0 (35.4 to 44.3)
) M8 R22-8 9.0to 11.0 (79.7 to 97.4)
iggf M8 R38-8 9.0 to 11.0 (79.7 to 97.4)

<I> Use the specified crimp terminals(Model No.:14-NK4) when using CIMR-V*2A0030, V¥2A0040, V¥*4A0023
with the wire 14mm2(AWG:6).

Note: Use crimp insulated terminals or insulated tubing for wiring these connections. Wires should
have a continuous maximum allowable temperature of 75°C 600 V UL approved vinyl sheathed
insulation. Ambient temperature should not exceed 30°C.

Use the fuses listed in the following table when wiring the main circuit. Branch circuit
protection shall be provided by any of the following:

* Non-time delay Class J, T, or CC fuses sized at 300% of the drive input rating
* Time delay Class J, T, or CC fuses sized at 175% of the drive input rating
* Time-delay Class RKS fuses sized at 225% of the drive input rating
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C.3 Instructions for UL and cUL

Recommended Input Fuse Selection

Non-Time Delay
Class-T Fuse Type
Drive Model Fuse Type Fuse Ampere Rating (Manufacturer:  [Fuse Ampere Rating
CIMR-vO (Manufacturer: (A) Bussmann) (A)
Ferraz) 500 Vac, 200 kAIR
600 Vac, 200 kAIR
Single-Phase 200 V Class
BA0001 A6T6 6 FWH-25A14F 25
BA0002 A6T10 10 FWH-25A14F 25
BA0003 A6T20 20 FWH-60B 60
BA0006 A6T40 40 FWH-80B 80
BA0010 A6T40 40 FWH-100B 100
BA0012 A6TS50 50 FWH-125B 125
BA0018 A6T80 80 FWH-175B 175
Three-Phase 200 V Class
2A0001 A6T3 3 FWH-25A14F 25
2A0002 A6T6 6 FWH-25A14F 25
2A0004 A6TI15 15 FWH-25A14F 25
2A0006 A6T20 20 FWH-25A14F 25
2A0008 A6T25 25 FWH-70B 70
2A0010 A6T25 25 FWH-70B 70
2A0012 A6T30 30 FWH-70B 70
2A0018 A6T40 40 FWH-90B 90
2A0020 A6T40 40 FWH-90B 90
2A0030 FWH-100B 100
2A0040 X FWH-200B 200
2A0056 Not Available FWH-200B 200
2A0069 FWH-200B 200
Three-Phase 400 V Class
4A0001 A6T3 3 FWH-40B 40
4A0002 A6T6 6 FWH-40B 40
4A0004 A6T15 15 FWH-50B 50
4A0005 A6T20 20 FWH-70B 70
4A0007 A6T25 25 FWH-70B 70
4A0009 A6T25 25 FWH-90B 90
4A0011 A6T30 30 FWH-90B 90
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C.3 Instructions for UL and cUL

Non-Time Delay
Class-T Fuse Type
Drive Model Fuse Type Fuse Ampere Rating (Manufacturer: |Fuse Ampere Rating
CIMR-vO (Manufacturer: (A) Bussmann) (A)
Ferraz) 500 Vac, 200 kAIR
600 Vac, 200 kAIR
4A0018 FWH-80B 80
4A0023 . FWH-100B 100
Not Available
4A0031 FWH-125B 125
4A0038 FWH-200B 200

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local
codes for wiring. Use a class 2 (UL regulations) power supply for the control circuit
terminal when not using the drives internal control power supply.

Control Circuit Terminal Power Supply

Input / Output

Terminal Signal

Power Supply Specifications

Multi-function photocoupler
outputs

P1, P2, PC

Requires class 2 power supply.

Multi-function digital inputs

S1, 82, 83, 84, S5, S6, S7,
SC

Use the internal LVLC power supply of the drive. Use
class 2 for external power supply.

Use the internal LVLC power supply of the drive. Use

Multi-function analog inputs| Al, A2, AC class 2 for external power supply.

Pulse train input RP Use the internal LVLC power supply of the drive. Use
class 2 for external power supply.

Pulse train output MP Use the internal LVLC power supply of the drive. Use

class 2 for external power supply.

m Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which certifies that during a short circuit
in the power supply the current flow will not rise above 30,000 Amps maximum at 240 V for
200 V class drives and 480 V for 400 V class drives.

* The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be
equal to or greater than the short-circuit tolerance of the power supply being used.

Suitable for use on a circuit capable of delivering not more than 30,000 RMS symmetrical

amperes for 240 V in 200 V class drives (up to 480 V for 400 V class drives) motor

overload protection
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C.3 Instructions for UL and cUL

€ Drive Motor Overload Protection

Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload
protection. The internal motor overload protection is UL listed and in accordance with the
NEC and CEC.

m E2-01 Motor Rated Current

Setting Range: Model Dependent
Factory Default: Model Dependent

The motor rated current parameter (E2-01) protects the motor and allows for proper vector
control when using open loop vector or flux vector control methods (A1-02 =2 or 3). The
motor protection parameter L1-01 is set as factory default. Set E2-01 to the full load amps
(FLA) stamped on the nameplate of the motor.

The operator must enter the rated current of the motor (T1-04) in the menu during auto-
tuning. If the auto-tuning operation completes successfully (T1-02 = 0), the value entered
into T1-04 will automatically write into E2-01.

H L1-01 Motor Overload Protection Selection

The drive has an electronic overload protection function (OL1) based on time, output
current, and output frequency, which protects the motor from overheating. The electronic
thermal overload function is UL-recognized, so it does not require an external thermal
overload relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.
Overload Protection Settings

Setting Description
0 Disabled
1 Standard fan cooled motor (default)
2 Inverter duty motor with a speed range of 1:10
3 Vector motor with a speed range of 1:100
4 PM motor for variable torque
6 Standard fan cooled motor (50 Hz) ;ﬁ
4%

Disable the electronic overload protection (L1-01 = “0: Disabled”’) and wire each motor with is
its own motor thermal overload when connecting the drive to more than one motor for
simultaneous operation.

Enable the motor overload protection (L1-01 = 1, 2, or 3) when connecting the drive to a
single motor unless there is another means of preventing motor thermal overload. The
electronic thermal overload function causes an OL1 fault, which shuts off the output of the

H %O ) H
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drive and prevents additional overheating of the motor. The motor temperature is continually
calculated as long as the drive is powered up.

Setting L1-01 = 1 selects a motor with limited cooling capability below rated (base) speed
when running at 100% load. The OL1 function derates the motor any time it is running
below base speed.

Setting L1-01 = 2 selects a motor capable of cooling itself over a 10:1 speed range when
running at 100% load. The OL1 function derates the motor when it is running at 1/10 or less
of its rated speed.

Setting L1-01 = 3 selects a motor capable of cooling itself at any speed — including zero
speed — when running at 100% load. The OL1 function does not derate the motor at any
speed.

Setting L1-01 = 4 selects protection for a PM motor for variable torque.

Setting L1-01 = 6 selects protection for a standard fan cooled motor (50 Hz).

H L1-02 Motor Overload Protection Time

Setting Range: 0.1 to 5.0 Minutes
Factory Default: 1.0 Minutes

The L1-02 parameter will set the allowed operation time before the OL1 fault will occur
when the drive is running at 60 Hz and 150% of the motor’s full load amp rating (E2-01).
Adjusting the value of L1-02 can shift the set of OL1 curves up the Y-axis of the diagram
below but will not change the shape of the curves.

Time (minutes)

< Cold Start

~ Hot Start
: : Motor Current (%)
0 100 150 200 (E2-01=100 %)

Motor Overload Protection Time

m L1-03 Motor Overload Alarm Operation Selection

Setting Description
0 Ramp to Stop
1 Coast to Stop
2 Fast-Stop
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Setting Description

3 Alarm Only (factory default)

m L1-04 Motor Overload Fault Operation Selection

Setting Description
0 Ramp to Stop
1 Coast to Stop (factory default)
2 Fast-Stop
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