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Safety Instructions

Read this operation manual carefully and familiarize yourself with the operation of the drive before in-
stallation, connection (wiring), operation, or maintenance and inspection of the device. Become familiar
with the drive, safety information, and safety signs before using it.

In this instruction manual, safety signs are classified into the following categories.

/N\WARNING | Improper operation may result in death of serious injury.

/NCAUTION | Improper operation may result in slight to medium injury or property damage.

Note: More serious situations than those covered by the CAUTION sign can result depending on the
circumstances. It is important that you always follow the instructions

Compliance with UL/cUL standards (applicable to products with UL/cUL mark)
MNCAUTION

WARNING Beware of electric shock. Be sure to turn the inverter off before starting work.
CAUTION When the charge lamp is lit, the inverter is still charged at a dangerous voltage.
WARNING There are two or more live parts inside the inverter.

The inverter is approved as a part used inside a panel, and must only be installed that way.
Wire the input, output and control terminals of the inverter referring to the table below. Use in-
sulated UL certified round crimp terminals for the input and output terminals, or use shrink-
wrap tubing for the required insulation. Use a crimping tool recommended by the terminal
manufacturer when attaching crimp terminals.

6. Install a fuse in the power supply to the inverter, referring to the table below.

abrwnE

Tightening torque Applicable wire diameter
) 2.2) Recommended fuse
Ib-in [Nm] AWG (mm") Fuse
Voltage Inverter type 3)
L1R, L2IS, Control | LL/R,L2/S,L3T | Control (Al Gould Bussmann
L3/T D U.V.W | section D U. V. W section Company Company
5 VM10E9ST32F12 ** 3 A4J3 JKS3
e VMI10E9ST32F25 ** 6 A4J6 JKS6
3 VM10E9ST32F50 ** 12 14 (2.1) 10 A4J10 JKS10
& VM10E9ST32001 ** ' 15 A4J15 JKS15
% | VMI0E9ST32002 ** 20 A4J20 JKS20
5 VM10E9ST32003 ** 12 (3.3) 20 30 A4J30 JKS30
™

VM10E9ST32005 ** 1.8 0.4 10 (5.3) (0.5) 40 A4J40 JKS40
2 VM10E9ST12F12 ** ' 6 A4J6 JKS6
S VM10E9ST12F25 ** 6 A4J6 JKS6

S o 14 (2.1)
[ VM10E9ST12F50 ** 12 10 A4J10 JKS10

=}

E— 2 VM10E9ST12001 ** 15 A4J15 JKS15
= VM10E9ST12002 ** 12 (3.3) 30 A4J30 JKS30
[ VM10E9ST12003 ** 1.8 10 (5.3) 40 A4J40 JKS40

Notes: 1) Only the L1/L and L2/N phases are provided for single-phase 230V input models.
2) Use copper wires of allowable maximum temperature 60 or 75C.
3) Use UL certified “fast acting fuse."
4) Consult factory for availability.

** |ndicates product revision.
7. Use a power supply as shown in the table below for inverter. (Short circuit rating)

Drive type Input max. volta Input current
3 Phase input AC230V
Single phase input AC240V
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Compliance with low voltage directive in EU [Applicable to products with TUV mark]

ACAUTION

Safe separation for control interface of this drive is provided when this drive is installed in
overvoltage category Il. PELV(Protective Extra Low Voltage) circuit or SELV(Safety Extra
Low Voltage) circuit from external controller is connected to the interface directly.

Basic insulation for control interface of this drive is provided when this drive is installed in
overvoltage category lll. An isolation transformer has to be installed between power supply
mains and this drive when SELV circuit from external controller is connected to this drive
directly. Otherwise supplementary insulation between control interface of this drive and
environment must be provided.

The ground terminal €G should always be connected to the ground. Don't use only RCD
as the sole method of electric shock protection.

Dimensions of external PE conductor should be same as dimensions of input phase
conductor and capable for possible fault.

Use MCCB or MC that conforms to EN or IEC standard.

Where RCD (Residual-current-operated protective device) is used for protection in case of
direct or indirect contact, only RCD of type B is allowed on the supply side of this EE
(Electric equipment). Otherwise another protective measure shall be applied such as
separation of the EE from the environment by double or reinforced insulation or isolation of
EE and supply system by the transformer.

The drive has to be installed in environment of pollution degree 2. If the environment is
pollution degree 3 or 4, the drive has to be installed in a cabinet of IP54 or higher.

Use a prescribed wire according to the EN60204 Appendix C.

Install the drive, AC or DC reactor, output filter in an enclosure that meets the following
requirement, to prevent a human body from touching directly to these equipment.

1) When a person can touch easily on each connecting terminal or live parts, install
the drive, AC or DC reactor, output filter in an enclosure with minimum degree of
protection of IP4X.

2) When a person can not touch easily on each connecting terminal or live parts, in-
stall the drive, AC or DC reactor, output filter in an enclosure with a minimum de-
gree of protection of IP2X.

It is necessary to install the drive in appropriate method using an appropriate RFI filter to
conform to the EMC directive. It is customer's responsibility to check whether the equip-
ment ,the drive is installed in, conforms to EMC directive.




Compliance with low voltage directive in EU [Continued]

/N\CAUTION

Use of wires specified in Appendix C of EN 60204 is recommended.

Recommended wire size AWG (mm?)
Molded case circuit 5
Power . breaker (MCCB) or Input circuit
supply Nominal ground fault circuit 3-phase 230V CR2
volr- | applied Drive type breaker (GFCB) [LI/R, L2/S, L3/T], | Output DCR ™ | control
age | motor Rated current [A] | single phase 230V | gjreyit? | CrCUL | yiring
[HP] [L1/L, L2/N] [U.V. W] [LFEJlr])]
With Without3 With Without3
DCR | Reactor DCR | Reactor
1/8 VM10E9ST32F12 **
1/4 VM10E9ST32F25 ** 5
5
> *k
3 1/2 VM10E9ST32F50 14 14 14 14
s 4 4 4 4
% 1 VM10E9ST32001 10 (2.5) (2.5) (2.5) (2.5)
g 2 VM10E9ST32002 ** 15
™ 3 VM10E9ST32003 ** 10 20
VM10E9ST32005 ** 12 10 12 12
5 20 30 5 5 5 5 20
(4.0) (6.0) (4.0) (4.0) (0.5)
1/8 VM10E9ST12F12 **
~
> 1/4 VM10E9ST12F25 ** 5 5 14
Q 14 4 14 14
3\ VM10E9ST12F50 ** 25
112 10 (2.5)
8 @2.5)% e5* | @5*
g 1 VM10E9ST12001 10 15
° 2 VM10E9ST12002 ** 15 20 (4.0) 4
c
%) VM10E9ST12003 ** 12 10 14 12
3 20 30 5 5 5 5
(4.0) (6.0) (2.5) (4.0)
Notes

1 The applicable frame and series of the molded case circuit breaker (MCCB) and ground fault
circuit breaker GFCB) will vary according to the short circuit capacity of the transformer sup-
plying the equipment. For selection details, refer to the relevant specifications.

2 The recommended wire size for the main circuit is referenced to the low voltage standards at
an ambient temperature of 40C.

3 The power supply impedance without a reactor is considered to be the equivalent of 0.1% of

drive capacity, with 10% current imbalance accompanied by voltage imbalance.

Crimp terminals up to 0.29” (7.4 mm) in width (including tolerance) can be used.

Crimp terminals up to 0.37” (9.5 mm) in width (including tolerance) can be used

Use a grounding cable of size equal to or larger than that of the input power supply cable.

Consult factory for availability.

~N o o1 A

** Indicates product revision
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Instructions for use

/AWARNING

1. This drive is designed to drive a three-phase induction motor and is not usable for a single-
phase motor or any other purposes.
Risk of fire!

2. This drive may not be used as for an elevator, life-support system, or for any other purpose di-
rectly affecting the safety of humans.
Safety precautions should be established and practiced in terms of the entire system, rather
than the drive alone.
Risk of of accident or personal injury!

Instructions for transport/installation

/AAWARNING

1. The drive must be mounted on a non-combustible material such as metal.
Improper mounting could pose a fire risk!

2. Do not position the drive near inflammable materials.
Improper placement could pose a fire risk!

/NCAUTION

1. Do not carry the drive by its cover.
Drive may be dropped causing injury!

2. Do not allow foreign materials such as lint, paper dust, small chips of wood or metal, or dust to
enter the drive or adhere to the heat sink.
Risk of fire!

3. Do notinstall or operate damaged drive or a drive with a missing part.
Risk of personal injury!

4. Do not step on the product.
Risk of personal injury!

5. When stacking up in tiers, do not exceed the number of tiers indicated on the packing carton.
Risk of personal injury!
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Instructions on wiring

/AAWARNING

1. When the drive is connected to power, connect it via a line-protection molded case
circuit breaker or an ground fault circuit breaker (residual current operated protective device).
Risk of fire!

2. Be sure to connect the ground wire,

Risk of electric shock or fire!

3. Ensure that a licensed specialist
performs the wiring work.

4. Check before starting the wiring that the power is off (OPEN).

Risk of electric shock!

5. Do not wire up the drive until it has been installed securely,
Risk of electric shock or injury!

6. The drive must be grounded in accordance with the national and local safety codes,
Risk of electric shock!

/NCAUTION

1. Check that the number of phases and the rated voltage of this product correspond to the
number of phases and voltage of the AC power supply.
Risk of fire!

2. Do not connect the AC power supply to the output terminals (U, V, W).
Risk of injury!

3. Check the output terminals (U,V,W) for the phase order and connect them to the motor
correctly.
Risk of fire!

4. Do not connect a braking resistor directly to the DC terminals [P(+), N(-)].
Risk of fire!

5. Noise is generated from the drive, motor, and wiring. Take care that this noise does
not cause malfunctions in peripheral sensors and equipment.
Risk of accident!
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Instructions on operation

/AAWARNING

1. Be sure to put on the surface cover before turning the power ON (close).
Never remove the cover while the power is applied to the drive.
Risk of electric shock!
2. Never operate switches with wet fingers.
Risk of electric shock!
3. The interior of the drive may remain charged after turning off the power.
Therefore, never attempt to remove the surface cover except for wiring service and periodic
maintenance.
Risk of electric shock!

/MAWARNING

1. When the retry function is selected, the drive may automatically restart after
tripping, depending on the cause of the trip.
(Design the machine to secure personal safety in the event of restart.)
Risk of accident!
2. Operating conditions may occasionally be different from the preset acceleration/
deceleration time or speed because of activation of the stall prevention function.
In such a case, personal safety must be secured through adequate machine design.
Risk of accident!
3. The stop key is effective only when a function setting has been established.
Therefore install an emergency switch independently. When operation via the external signal
terminal is selected, the STOP key on the keypad panel will be disabled.
Risk of accident!
4. Operation starts suddenly if alarm reset is done with a running signal input. Check that no
running signal is input before alarm reset.
Risk of accident!
5. Never touch the drive terminals when energized even if it has stopped.
Risk of electric shock!
6. Never touch the keys on the keypad panel with a pointed object such as a needle.
Risk of electric shock!

/A CAUTION

1. Never touch the heat sink because they become very hot.
Danger of burns!
2. The drive can set high-speed operation easily. Carefully check the limit of the motor and ma-
chine before changing the setting.
Risk of injuries!
3. Do not use the drive brake function for mechanical holding.
Risk of injuries!
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Instruction for maintenance/inspection, and replacement

/MAWARNING

1. Do not commence inspection work until at least five minutes after the power has been
turned off (open).
(In addition, make sure that the charge lamp has gone off and check that the DC voltage
between terminals P(+) and N(-) does not exceed 25V DC.)
Danger of electric shock!

2. Only qualified personnel should perform maintenance and inspection or replacement opera-
tions.
(Take off all metal objects (watch, ring, etc.) before starting.)
(Use well-insulated tools.)
Risk of electric shock or injury!

3. Never modify the product,
Danger of electric shock!

Instruction for disposal

/ANCAUTION

1. Since this product contains lead solder, it must be treated as industrial waste when
it is disposed of. Entrust it to a waste processing company when disposing it.

General instructions

1. The figures in this operation manual may show the drive with covers and safety screens re-
moved to explain the structure in details. Therefore, be sure to replace the covers and
screens to their original positions and operate the drive according to the instruction manual.
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Preface

Thank you for purchasing our VM10 series drive. This product is used to drive a 3 phase electrical mo-
tor at variable speed. Improper use of this product may result in personal injury and/or property dam-
age. Read all operating instructions before using this device. Since this manual does not cover the use
of option boards, etc., refer to relevant manuals for option operations.

These instructions do not purport to cover all details or variations in equipment, nor to provide for every
possible contingency to be met during installation, operation, and maintenance. Should further informa-
tion be desired or should particular problems arise that are not covered sufficiently for the purchaser's
purpose, the matter should be referred to Saftronics, Technical Service.

NOTE: The terms “inverter,” “controller,” and “drive” are sometimes used interchangeably throughout the
industry. We will use the term “drive” in this document.

NOTE: Always read the complete instructions prior to applying power or troubleshooting the equipment
and follow all procedures step by step.
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VM10 Model Number Configurator

VM10 E9ST 3 2 _

Drive Type ‘I

Enclosure
9=1P 20
Protected Chassis

Al

Input Phases
3 = Three Phase
1 = Single Phase

Input Voltage
2 =230V 50/60Hz

Horsepower
F50 = 1/2 HP
001 =1HP

Factory Use

Factory Use

VM10 Part Number Configurator
VM10 2 -9

Drive Type g

Input Voltage
2 =230V 50/60 Hz

Horsepower
F50 = 1/2 HP
001 =1HP

Enclosure
9 =|P20 (Protected Chassis) Three Phase Input
91=IP20 (Protected Chassis) Single Phase Input




VM10

HP Enclosure| Rated | Overload Model Number Part Number Dimensions Weight
Rating Output (150% H x W x D (inches) (Ibs)
Current 1min.)
(A)
230VAC, 3 phase, 50/60Hz Input
1/8 IP20 0.7 11 VM10E9ST32F12 ** | VM102F12-9 | 4.72 x 3.15 x 3.23 13
1/4 IP20 14 2.1 VM10E9ST32F25 ** | VM102F25-9 | 4.72 x 3.15 x 3.43 13
1/2 IP20 25 3.8 VM10E9ST32F50 ** | VM102F50-9 | 4.72 x 3.15 x 3.82 15
1 IP20 6.0 VM10E9ST32001 ** | VM102001-9 | 4.72 x 3.15 x 4.80 1.8
2 IP20 7 10.5 VM10E9ST32002 ** | VM102002-9 | 5.12 x 4.33 x 5.55 3.3
3 IP20 10 15.0 VM10E9ST32003 ** | VM102003-9 | 5.12 x4.33 x 5.55 3.3
5 IP20 16.5 24.8 VM10E9ST32005 ** | VM102005-9 | 7.09 x 5.51 x 5.47 4.8
230VAC, Single phase, 50/60Hz Input
1/8 IP20 0.7 11 VM10E9ST12F12 ** [VM102F12-91| 4.72 x 3.15 x 3.23 13
1/4 IP20 14 2.1 VM10E9ST12F25 ** [VM102F25-91| 4.72 x 3.15 x 3.43 13
1/2 IP20 25 3.8 VM10E9ST12F50 ** [VM102F50-91| 4.72 x 3.15 x 4.61 15
1 IP20 6.0 VM10E9ST12001 ** |[VM102001-91| 4.72 x 3.15 x 5.59 2.0
2 IP20 10.5 VM10E9ST12002 ** |VM102002-91| 5.12x 4.33 x5.94 3.5
3 IP20 10 15.0 VM10E9ST12003 ** |VM102003-91| 7.09 x 5.51 x 5.47 4.8

** Indicates product revision




Before Using This Product

1-1 Receiving Inspections
Unpack and check the product as explained below.
For questions or problems with this product, please contact Saftronics or your local distributor.

(1) Check the ratings name plate to confirm that the delivered product is correct.

MODEL
INPUT
OUTPUT

SER. NO,
Madein Japen

Figure 1-1-1 Ratings nameplate

@ MODEL Drive type.

@ INPUT  Number of input phases, rated input voltage, rated input current,
rated input frequency

® OUTPUT Number of output phases, rated output capacity, rated output volt-
age, output frequency range, rated output current, overload capacity

@ SER. NO Product number

9 9 0528R0001

—|—— Production lot serial number

Production month:1 to 9: January to September,
X: October, Y: November, Z: December

Production year: Last one digit of year (2 = 2002)

(2) Check for damaged parts, missing parts, and dents or other damage on the covers or the main unit

upon delivery.



1-2 Appearance

©)

)
)
©)
4
®)
(6)
(7
8
C)

Surface cover

Keypad panel

Frequency setting POT (VR) (built-in POT)
Ratings nameplate

Heat sink

Cooling fan (2 HP or more)

Charge lamp CRG

Control terminal block

Main circuit terminal block

3 phase 230V [@G, L1/R, L2/S, L3/T, P1, P(+)]
Single phase 230V [@G, L1/L, L2/N, P1, P(+)]

(10) Main circuit terminal block

®)

(7

[P(+), N(-), U, V, W, ©G]

(6)

o T b et :l.' : (7)

—

8

(10)



1-3 Handling the Drive
Remove the surface cover as explained below.

(1) For 1/8 to 1 HP drives
Grasp the upper and lower parts of the cover
with both hands, and pull the cover off the
front of the drive.

(2) For 2to 5 HP drives
Expand the lower part of the cover horizontally, lift the cover to the front, and then remove it.




1-4 Carrying

Always hold the main case while carrying this product.

If carried by the cover or other parts, the drive may be dropped or damaged.
Force must not be applied to the plastic drive cover while carrying.

1-5 Storage and transportation
Store and transport this product under the conditions listed in Table 1-5-1.

Table 1-5-1 Storage and transportation environment
Item Specifications

Storage temperature -25t0 +65 C

Transportation temperature (-4 to +149 F) Do not allow water condensation or ice for-
. - mation due to sudden temperature changes.
Relative humidity 5t0 95% *

The drive must not be exposed to dust, direct sunlight, corrosive
Atmosphere gas, inflammable gas, oil mist, vapor, water drops, or vibration.
There must be no salt in the atmosphere.

86 to 106 kPa (During storage)

70 to 106 kPa (During transportation)

Atmospheric pressure

*  Alarge change in temperature within this humidity range may cause water
condensation or ice formation. Do not store where such changes may occur.

Storage precautions

@ Do not locate this drive directly on a floor; place it on a rack or shelf.

@ To store the drive in a severe atmosphere, pack it in a plastic bag.

@ If the drive must be stored at a place where it may be affected by humidity, enclose a drying agent
such as silica gel, and pack in a plastic bag.



2 Installation and Connection

2-1 Operating Environment

Install this product at a place satisfying the conditions listed in Table 2-1-1.

Table 2-1-1 Operating environment

ltem Specifications

Place Indoor

Ambient temperature| -10 to +50 C (+14 to +122°F)

Relative humidity 5 to 95% RH (no condensation allowed)

The drive must not be exposed to dust, direct sunlight, corrosive
gas, inflammable gas, oil mist, vapor, or water drops.
Atmosphere There must be no salt in the atmosphere.

There must be no water condensation due to sudden changes in

temperature.
Altitude 3300 feet (1000m) or less (air pressure: 86 kPa to 106 kPa)
3mm 2 to less than 9 Hz
o 9.8 m/s? 9 to less than 20 Hz
Vibration 5
2m/s 20 to less than 55 Hz
1 m/s? 55 to less than 200 Hz

2-2 Installation Method

) Tightly fasten the drive in the upright position on a strong
structure using four bolts (M4) with the product logo facing the
front. Do not install the drive upside down, or horizontally.

@ Heat is generated while the drive is operating, so the open-
ings shown in Figure 2-2-1 are necessary for the passage of
cooling air. The generated heat is convected upward by the
built-in cooling fan, so do not install the drive below any other
device that is sensitive to heat.

® The temperature of the heat sink increases to about 90 C
while the drive is operating. Therefore, the surface behind
where the product is located must be able to withstand this
temperature increase.

4"

(10 cm)

VM10
——— Drive [—P
0.4" 0.4"
(1cm) (1cm)
4"
(10 cm)
Figure 2-2-1

Installation Clearance

/\WARNING o
otherwise fire could occur.

Install the drive on a nonflammable material such as metal,

@ When installing this drive in a control panel, carefully consider the ventilation to pre-
vent the ambient temperature of the drive from exceeding the specified value. Never

install the drive in a closed box from which heat is not radiated fully.



® If two or more drives need to be installed in the same device or control panel, they should be ar-
ranged horizontally to minimize the influence of heat between them. If two or more drives must be
installed vertically, place a plate between them to prevent the upper drive from being affected by
heat from the lower drive.

1 1
———— i, < =
2 AL j'?“\

Drive Drive Drive T

,J: Plate
/I\ /[\ /I\ /I\ Air | j |:| Drive
Air supply Air supply SUPPY - 3 \> E[

(a) Horizontal arrangement ]
(b) Vertical arrangement

Figure 2-2-2 How to install two or more drives

1. Do not allow foreign matter such as lint, paper dust, small chips of
wood or metal, or dust to enter the drive or adhere to the heat sink.
Risk of fire!

/NCAUTION

2-3 Connection
Remove the surface cover to connect the terminal blocks. Wire them properly as follows.

2-3-1 Basic connection

) Only connect the power to the main power supply input terminal of the drive. If connected to an-
other terminal, the drive will be damaged (see Figure 2-3-1).
©) Always ground the ground terminal to help prevent fire and electric shock, and to minimize noise.
® Use a reliable crimp terminal for connection between terminal and wire.
@ After terminating the connection (wiring), check for the following items:
a. Correct connection.
b. All necessary connections have been made
c. Short-circuit or ground fault between terminals and wires
® Cconnection modification after power-on
The smoothing capacitor in the direct current part of the main circuit takes some time to discharge
after the power is turned off. Use a multimeter to check that the DC voltage is reduced to a safe
level (25 VDC or less) after the charge lamp goes off to avoid danger. Check that the voltage is
zero before short-circuiting any circuit, since residual voltage may cause sparking.

1. Always ground the drive.
Risk of electric shock and fire!
Ensure that a licensed specialist performs the wiring work.
3. Check before starting the wiring that the power is off.
Risk of electric shock!

/AWARNING

n




2-3-2 Connecting the main circuit and ground terminals

Table 2-3-1 Functions of main circuit and ground terminals

Symbol Name Explanation
L1/R,L2/S,L3/T . . Connects 3 phase power.(3 phase 230V input)
Main power supply input - - -

L1/L,L2/N Connects single phase power. (Single phase 230V input)

u,Vv,w Drive output Connects 3 phase motor.

P1, P(+) DC reactor Connects input power-factor correcting DC reactor
(optional).

P(+), N(-) DC intermediate circuit Connected to DC link circuit terminal
(for DC bus connection).

SG Drive ground Ground terminal for drive chassis (case).

(1) Main power supply input terminals:

@

3-phase 230V - [L1/R, L2/S, L3/T]

Single-phase 230V — [L1/L, L2/N]

Connect the main power supply input terminals to the
power supply via a molded case circuit breaker or ground
fault circuit breaker for circuit protection. A ground fault
circuit breaker which can also detect DC current is rec-
ommended. Phase-sequence matching is unnecessary.

It is recommended that a magnetic contactor is con-
nected to prevent any failure or accident from becoming
serious by disconnecting the drive from the power supply
when the drive protective function operates.

Do not turn on or off the main power supply to start or
stop the drive; instead, use the control circuit terminal
FWD/REV or the RUN/STOP keys on the keypad panel.
If it is unavoidable to turn the main power supply on or off

to start or stop the drive, it must not exceed once per hour.

(2) Drive output terminals [U, V, W]
@ Connect these terminals to the 3-phase motor in the correct phase-sequence. If motor rotation

direction is incorrect, exchange any two of the U, V, and W phases.

@ Do not connect a phase-advance capacitor or surge absorber to the drive output.

® Excessive wiring length between the drive and the motor causes a high frequency current

to flow due to floating capacity between cables, making the drive trip, increasing the leak-

age current and deteriorating the accuracy in the current display. To prevent this, the wiring

distance to the motor should not exceed 165 feet (50 m). When the drive is operated in the

low noise mode (carrier frequency: 8 to 15 kHz) and the wiring distance is long, add an op-

tional output circuit filter.
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&G [LuR[L2is[LaT] P2 [P(+)

For 3 phase 230V input
I ED L2N[ P1 [P(+)

For single phase 230V input

VM10

POINOTU [V [ W %E|

Figure 2-3-1 Arrangement of
main circuit and ground termi-
nals



(3) DC reactor connecting terminal [P1, P(+)]
Use this terminal to connect a input power-factor correcting —
DC reactor (optional). Remove the jumper connected in
the factory before connecting the DC reactor (see Figure
2-3-2. Use diagonal cutting pliers to cut the surface cover
barriers from P1, P(+) terminals before connection. VM10
If no DC reactor is used, do not remove the jumper

P1 P(+)

(a) Connection diagram
(4) Drive grounding terminal [&G]
For safety and noise reduction, always ground the
drive grounding terminal [@G]. Grounding of the
metal frames of electric equipment must be done
in accordance with the applicable national and lo-
cal safety codes.

Top of drive

Barrier

@ connect a short, heavy gauge wire to the
grounding terminal of the drive for connection
with a ground electrode installed exclusively
for the drive system.

(b) Cutting the barrier

Figure 2-3-2 Connection of DC reactor

1. Check that the number of phases and the rated voltage of this product
match the number of phases and voltage of the AC power supply
Risk of fire!

/M CAUTION | 2. Never connect the AC power supply to the output terminals [U, V, W]
Risk of injury!

3. Do not connect a braking resistor directly to the DC terminals [P(+), N(-)]

Risk of fire!
2-3-3 Connecting the control terminals +24 10 +27Vdc
Table 2-3-2 lists the functions of the control circuit — ]
terminals. The method of connecting a control circuit 2 t FWD or others
terminal depends on how its function is set. Connect ] S ——
the control circuit terminals according to the set func- 4.7KW
tions.
(1) Digital input terminal VMIO & M

Figure 2-3-3 shows the circuit configuration.
Use a reliable contact.
Figure 2-3-3 Digital input terminals



(2) Run/stop command terminal (FWD, REV)

FWD terminal is short-circuit to CM terminal in the factory. Pressing the RUN key on the keypad
panel can start forward operation. If function FO2 is 0, short-circuit FWD and CM and press the
RUN key for forward operation, or short-circuit REV and CM for reverse operation. If function FO2
is 1, then short-circuit FWD and CM for forward operation, or REV and CM for reverse operation.
Regardless of whether function FO2 is set to 0 or 1, short-circuiting both FWD — CM and REV — CM
brings the drive to a deceleration-stop. Refer to FO2 “Operation method” for details.

(3) Analog input terminal (13, 12, 11, C1)

Use these terminals to connect external input analog voltage and analog current and frequency
setting device (POT). For connecting a contact to this circuit, use a twin contact for fine current

signal. Do not use a contact for terminal 11.

/AWARNING

Risk of accident!

1. The STOP key is valid only when the function has been set. Use another
switch for emergency stop. When the data of FO2 is selected as “2” or “4”,
operation cannot be stopped using the STOP key on the keypad panel.

*Note the following when wiring:

(1) Surge absorber connection
When the exciting coil of the magnetic contactor or relay in the
control circuit or drive peripheral circuit is opened or closed, a
surge voltage (noise) is generated with a sudden current
change. Due to this surge voltage, the drive control circuit or
peripheral equipment may malfunction. If so, directly connect
a surge absorber to both ends of the coil. (See Figure 2-3-4).)

(2) Control circuit wiring
@ wires connected to control circuit terminals must be AWG
20 (0.5mm?) shielded wire or twisted vinyl wire. Remove
the sheath as shown in Figure 2-3-5 and then connect it.

) Keep the wiring of the main circuit, external relay sequence

AC relay DC relay

5 G

SK: Surge absorber D: Diode

Figure 2-3-4 Surge absorber
connection diagram

/777777

>

0.24” +0.04” (6x1mm)

circuit and control circuit as far away from each other as

possible. If they must be adjacent, cross them at
right angles.

® uUse a twisted-pair shielded wire for long wiring
distances.

(3) Ground connection
Connect one end of the shield of a shielded or
twisted-pair shielded wire to the ground terminal as
shown in Figure 2-3-6. Do not connect the other end.

Figure 2-3-5 Wire preparation

Contact Shielded wire

To ground terminal

Frequency

setting POT Shielded wire

To ground terminal

Figure 2-3-6 Ground connection
of shielded wire



Noise is generated from the drive, motor, and wiring. Ensure that noise
/N\CAUTION does not cause malfunctions in peripheral sensors and equipment.
Risk of accident!.

(4) Control terminal arrangement, screw size, and tightening torque
Figure 2-3-7 shows the control terminal block arrangement.
Screw size: M2.5; tightening torque: 3.5 Ib-in (0.4 Nm)

30A|30B|30C|FM | X1 | X2 [ X3 [FwD|REV|CM| 11| 12| 13 | C1

Figure 2-3-7 Control terminal block arrangement

(5) Remove the plate at the bottom of the surface cover before performing drive control wiring and
reinstall it after the wiring as shown in Figure 2-3-8.

Figure 2-3-8 How to pull out the control wiring



Table 2-3-2 Functions of control circuit terminals

Cla§S|f|- Terminal Terminal name Detailed specifications Remarks
cation symbol
13 Power supply for Used as power supply for frequency setting
variable resistor device (POT: 1 to 5 KW). (+10 VDC 10mA
max.)
12 Frequency setting 0 to +10 VDC/0 to 100%, 0 to +5 VDC/0 to
Aigzlgtg voltage input 100%
(Input impedance: 22 KW)
C1l Frequency setting 4 to 20 mA DC /0 to 100%
current input (Input impedance : 250 W)
11 Analog common Common terminal for analog input signals
FWD [ Forward operation Forward operation with FWD-CM ON and Deceleration-
/stop command deceleration-stop with FWD-CM OFF stop with FWD-
REV | Reverse operation | Reverse operation with REV-CM ON and CM and REV-
/stop command deceleration-stop with REV-CM OFF CM ON
X1 Digital input 1 The functions listed below can be set by the | Set with func-
X2 Digital input 2 X1 to X3 terminal functions. tions EO1 to
X3 Digital input 3 EO3
(SS1) | Multistep frequency | Up to four steps in speed operation can be
(SS2) | selection selected with SS1 and SS2 ON/OFF signals.
(BX) | Coastto stop com- | Drive output is cut immediately and the mo-
mand tor coasts to a stop (no alarm output) if BX
goes on.
(RST) | Alarm reset The drive releases the status held after stop
with an alarm when RST changes from ON
Digital to OFF.
input (THR) | External alarm input | The drive stops with an alarm if THR is set to
OFF.
(WE- | Write-enable com- Data rewriting for each function with the key-
KP) mand for keypad pad panel is rejected if WE-KP is OFF.
(data change al- Rewriting with keypad panel is allowed if
lowed) WE-KP is ON.
(Hz/PID | PID control cancel PID control cancel with Hz/PID ON
) PID control with Hz/PID OFF
(LE) | Link operation se- Operation based on command from RS485
lection with LE ON
Drive single operation with LE OFF
(PLC) | PLC signal power Malfunctions due to PLC power failure are Switching of X3
input prevented. terminal  with
switch SW7
CM Digital common Common terminal for digital input signal




Classifi-
cation

Terminal
symbol

Terminal name

Detailed specifications

Remarks

Analog
output

FM, 11

Analog monitor

Data selected between the following items is
output with DC voltage:

Output frequency

PID feedback value

Output current

DC link circuit voltage

* Up to two analog voltmeters (input imped-
ance: 10 KWcan be connected.

Note: Output waveform: An AC pulse is out-
put with consistent frequency and variable
duty. The average DC voltage is propor-
tional to output frequency and output current
(frequency: 121.6 Hz).

Contact
output

30A
30B
30C

Alarm output for any
fault

If the drive is stopped with an alarm, the non-
voltage contact signal (SPDT) is output
(Contact rating: 250 VAC, 0.3 A, Power factor
=0.3)

(48 VDC, 0.5A for Low-voltage Directive or
42 VDC, 0.5A for UL/cUL)

Whether an alarm is generated with an excit-
ing operation or non-exciting operation can be
switched.

Optional

DX+
DX-

RS485 RTU commu-
nication input/output

Terminal for RS485 communication (when
option board is installed)

DX+ Non-inverted signal,

DX- Inverted signal

Installed on op-
tional board.




2-3-4 Connection examples

1) Keypad panel operation

DC reactor is used

*2
&?o ©©

MCCB  rus PL. P() P(H NQ)
3-phase L1/R A U
230V input series W—D—U_ """""""" 1 V
200 to 230V —_— e T L2/S | ZZZ .......
Soi6ons L Q- al W‘
W_D_D_ ................ FUN o N el 5. @
0 QG S0
S
1111 17
MCCB Fuse A Y A
Single-phase  ~ —X O O L1L PRG_ RUN
230V input series — )(/\) ( )
200 to 240V 2y \) G1op
50/60Hz W-EI_EI-@ L2/N s

Frequency setting POT (VR)

I 13
12 |:| 22kW
: (Pulse output ) F\Mp-~G
Q11 e
8 D 250W EXT
- (o T2
¥ N
30A
A TW ﬁ ........ . AL
O FWD-f |:| ....... . 30B
v
le) REV oo I:I ....... ‘
Y
)¢ — =
X2 ............ I:|y SW7
3 v INT D D PLC
()XS’ .......... 1:' ...... ;
e EXT x3
cM PLC
O .............. 1 2

D)

Analog monitor

Alarm output for any fault

Figure 2-3-9 Wiring diagram of keypad panel operation

*1 The RUN and STOP keys on the keypad panel can be used to start and stop the operation and the frequency setting POT
(VR) can be used to set a frequency only by connecting the power supply and motor with functions set in the factory.
Forward rotation is set in the factory.

*2 Remove the jumper between the P1 and P(+) terminals before connecting the optional power-factor correcting DC reactor.

*3 Connect the surge absorber in parallel to coils (such as coils of the magnetic contactor and solenoid) near the drive.
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2) External operation

DC reactor is used

When power-factor correctingé @_
OO é

3-phase MCccB

230V input series =X —1 —O)-
200 to 230V —

50/60Hz Sg——
0QG
S I —
L1l
LA L
. MCCB
Single-phase Fuse E A RW
200V input series™X_—~11 IO LI/L @) (V) GD
200 to 240V — S
50/60Hz —X_AI1 TI9L2IN —=

O

Frequency setting POT (VR)

Frequency setting voltage
input (O to +10Vdc)

Frequency setting current
input (4 to 20mAdc)

Forward operation

A

113 ...........

11 - . ..... m

O2sow  EXT

{™\..(324 to +27VdS

¥ INT

command Forward

Reverse operation
command

To ground

—

Pulse output }-

SW7
INT
EXT D D
1 2

Analoa meter

Analog monitor
- EMO v .................... f%
Q ....................
—:; To ground terminal

30A To 11 terminal

30B Alarm output for any fault
30C

PLC

X3

erminal

Figure 2-3-10 Wiring diagram of external operation

*1 Use this connection to start, stop the operation and set the frequency with external signals. 0to +10V dc can be set while
function FO1 is set to 1 and 4 to 20mA can be set while function FO1 is set to 2. Set function FO2 to 1~4.
*2 Remove the jumper between the P1 and P(+) terminals before connecting the optional power-factor correcting DC reactor.
*3 Connect the surge absorber in parallel to coils (such as coils of the magnetic contactor and solenoid) near the drive.
*4 Use twisted or shielded wire as control signal wire. Connect the shield to the ground terminal.
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3) Connection to PLC (when external thermal O/L relay is used)

input series
200 to 230V
50/60Hz

Single-phase
230V input series
200 to 240V
50/60Hz

MCCB

MCCBFyse

ﬁ(/-l:[_]j L1/L

— O THOL2IN

FUSE
3-phase 230V —x_—=1 [

00 ©-©
Pi P PE) NG
LR, SIS y
L3/T. W
0QG S GO~
NN NN
A A A
& DG

24dcV —
T

I

P L C
External thermal O/L relay

24Vdc : PLC power supply

EXT

{2410 +27vdc)
...... Y INT 30A
47kW ¥
Ao 308
v
REV-" D’ ..... 1
v
X e E‘ ..... ]
X2 Dz SW7
(THR) X3 ¥ bLC
X3’ ........ o |NT D D
..... %
CMF.’..L..Q_._ EXT — X3

{Pulse output}-~ FM ¢

External thermal O/L relay

Analog monitor

To X2
terminal

To CM terminal

Analog meter

7

L To 11 terminal

To ground terminal

Alarm output for any fault

To ground terminal

Figure 2-3-11 Connection example of PLC terminal (using THR function terminal)

*1

Connect the X3 terminal to the PLC power supply of 24Vdc in common and do not connect the CM and 11

terminals to the PLC common. This is to prevent the FWD and REV terminals from turning on due to sneak

path current if the PLC power supply is turned off.

*2

relay, OH2 trip is not activated by PLC power-off with the drive turned on.

*3
*4

Set SW7 switch 1 to INT and 2 to PLC.

be used. The X3 terminal is dedicated to the PLC.
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With this connection, because the internal power of the drive can be supplied to the external thermal O/L

When the X3 terminal is used as the PLC terminal, no function that can be set with EO3 can



4) Connection to PLC (when analog signal is input from PLC)

FUSE
MCCB

PLL  (P(+) P(+)

3-phase 230V ﬁ/—D_EI—.L.l.!B___ $

N(-)

input series  _, -0 —0p)-%5. 7 V.
200 to 230V — O | w
50/60HZ ﬁ/—l:l_l:l— .....................
0 a G SG ®
S,
I
MCCB puse L4,
Single-phase ——x__—1 O L1/L
230V input series ) (N/
200 to 240V =) Q) (o)
50/60Hz —x_—10 O L2/N

T YT A — (%

EXT

7 INT
: 30A
30B
30C

INT D D PLC
EXT X3

External thermal relay
|

To X2 terminal
To CM terminal

) Analog meter
Analog monitor

l To ground terminal

To 11 terminal

Alarm output for any fault

To external thermal relay

24V dc : PLC power supply

Figure 2-3-12 Connection example of PLC terminal (when analog signal is input from PLC)
*1 When the PLC power supply common may be connected to the drive 11 terminal to input analog frequency setting
signals from the PLC, use this connection and set the SW7 switch 1 to EXT and 2 to PLC to prevent the FWD and
REV terminals from turning on due to sneak path current when the PLC power is turned off.
*2  With this connection, the power is supplied from the PLC power supply to the external thermal O/L relay. So, OH2 trip

is activated by PLC power-off with the drive turned on.

*3  To prevent drive trip with OH2 when the PLC power being turned off, do not select the THR terminal function and use

the drive electronic thermal O/L relay.

*4 When the X3 terminal is used as the PLC terminal, no function that can be set with E03 can be used. The X3 terminal

is dedicated to the PLC.

-26—



2-4 Others

2-4-1 Harmonic component
A harmonic component which may influence the phase-advance capacitor and generator is included
in the drive input current. If necessary, connect an optional power-factor correcting DC reactor
(DCR) for the drive.

2-4-2 Noise
When noise generated from the drive may affect peripheral equipment, and noise generated from
peripheral equipment may cause the drive to malfunction, the following basic countermeasures
should be taken.
1. When noise affects other devices via power and ground wires
— Separate the ground of the drive and that of the affected device.
— Connect a noise filter to the drive power wire.
— Use an isolation transformer to separate the power supply of the drive and that of the af-
fected device.
2) When another device is affected by induction or radiation
Separate the main circuit wiring of the drive from the control wiring and wiring of the affected
device.
Enclose the drive main circuit wiring in a metal conduit that is grounded near the drive.
Enclose the drive in a metal rack and ground the rack.
Connect a noise filter to the drive power wire.
3) When noise generated from peripheral equipment affects the drive
— Use twisted pair or shielded twisted-pair wires for the drive control wiring.
Ground the shields.
— Connect a surge suppressor in parallel to the coil of the magnetic contactor and solenoid.
— If the power supply includes much distortion of the waveform or surge, connect an imped-
ance matching AC reactor for coordination of power supply.

2-4-3 Leakagecurrent
Leakage current flows through the drive 1-O wiring and motor stray capacitance when the drive tran-
sistor is turned on and off. Table 2-3-3 lists the countermeasures for the problems caused by the
leakage current.

Table 2-3-3 Countermeasures for leakage current

Problem Countermeasures

Set the carrier frequency lower.

Shorten the wiring between the drive and motor.

on main power supply side Increase the GFCB/RCD sensitivity current.

Replace the GFCB/RCD with a GFCB/RCD that is de-
signed for high frequencies.

1 | Trip of ground fault circuit breaker

Set the carrier frequency lower.
Increase the thermal O/L relay set value.
Use the drive electronic thermal O/L relay.

2 | Trip of external thermal O/L relay




3 Operation
3-1 Inspection and Preparation before Operation
Check the following before operation:
(1) Check whether the connection is correct,
For 3-phase 230V series, check whether the power supply is connected correctly to the L1/R,
L2/S and L3/T terminals. For single-phase 230V series, check whether the power supply is con-
nected correctly to the L1/L and L2/N terminals. Also check whether the drive grounding terminal
&G is securely connected.
(2) Check for short-circuits and ground faults between terminals and between live parts.
(3) Check for loose terminals, connectors, and screws.
(4) Check whether the motor is separated from mechanical equipment.
(5) Set switches to OFF before turning on the power so that the drive will not start or operate ab-
normally at power-on.
(6) Check the following after power-on:
a) Check for alarms displayed on the keypad panel.

Always install the surface cover before turning on the power.
Do not remove the surface cover during conduction,
/MWARNING | Risk of electric shock!

Do not operate a switch with wet hands,

Risk of electric shock!

3-2 Operation Method
There are various operation methods. Select a method depending on the purpose and operation
specifications with reference to Chapters 4 and 5. Table 3-2-1 lists general operation methods.

Table 3-2-1 General operation method

Operation method Frequency setting Running command

Operation by using Built-in frequency setting POT (VR)
keypad or RUN/STOP key
UP/DOWN key

Contact input (switch)
Terminal FWD-CM
external signal log current, and external POT (VR) or

terminal REV-CM

Operation by using | Setting by using analog voltage, ana-




3-3  Trial Run
The motor rotates when a frequency value and running command are input from the keypad
panel or external signal terminal. Refer to Table 3-3-1.
Use a low frequency (about 5Hz) for trial runs
A frequency can be set using the built-in frequency setting POT (VR) , and forward/stop
can be performed using the keypad panel with the functions set in the factory.
Table 3-3-1 Running command

Operation method Frequency setting Running command
Operation by using [ (When built-in POT (VR) is used) Operation starts when the
keypad panel The frequency increases when the variable

RUN key is pressed.
The motor decelerates and
stops when the STOP key is

resistor is turned clockwise and reduces
when it is turned counterclockwise. The mo-
tor accelerates when the variable resistor is

. . . pressed.

turned clockwise during operation and de-

celerates when it is turned counterclockwise.
Operation by usin i
exF;ernaI sigzal teE (When the UP/DOWN key is used) Operation starts when FWD
minal Frequency increases when the UP key is (REV) terminal is connected.

The motor decelerates and
pressed.

stops when the FWD (REV)
terminal is disconnected.

* Operation is not stopped
although the STOP key is
pressed. (When the data of
FO2 is set to “2” or “4")

It reduces when the DOWN key is pressed.

Check the following items:

a) Rotation direction

b) Whether rotation is smooth (whether there is a motor buzzing noise or abnormal vibration)

c) Whether acceleration and deceleration are smooth

d) Whether the drive cooling fan is rotating (1.5kW or more)
If no abnormality is detected, check the item again by increasing the frequency.
Even if the output from the drive is stopped, you will be get an electric shock when you touch the main
circuit terminals such as drive output terminals U, V and W if the voltage is supplied to the main power
supply input terminal.
The smoothing capacitor in the drive has been charged when the power is turned off and it is not dis-
charged immediately. Before touching the electric circuit, wait until at least five minutes have elapsed
after power-off and the charge lump is off, indicating the voltage is already low.
After checking normality in the above trial run, start operation.



1. The STOP key is valid only when the function has been set.

/AWARNING )

Assign another switch to emergency stops,

otherwise accidents could occur.

Operation starts suddenly if alarm reset is done with an running signal
input. Check that no running signal is input before alarm reset,
otherwise accidents could occur.

/ACAUTION

Do not touch the heat sink,
otherwise burns could occur.

4 Keypad

4-1 Names and Functions

v¢ Digital display

In program mode: Shows
function codes and data

codes.
In Operation mode:
Shows the output fre-

quency and output current,

etc.

In Trip mode: Shows a

code indicating the
causes of the trip.

¥ Program (Reset) key

7 RUN key
This key is used to start opera-
tion.
The LED is on during operation.
This key does not function when
the data code from the external
signal (digital input) is selected

7

FO2 = 1~4).
Switches between Opera- \\/ ( )
tion mode and Program \ )\ *STOP ke
mode.

In Trip mode: Resets the
trip status and change to

Operation mode.

J¢Function/Data key

This key is used to stop op-
eration.

This key does not function
when the data code from the
external signal (digital input)
is selected (FO2 = 2 or 4).

s Up/down keys
In Operation mode:

In Operation mode:

tion data items.

Switches
between frequency display and
output current display during
stopped and running. In Program
mode: Used to read and write
various function codes and func-

Used to increase and
reduce the frequency
(motor speed).In Pro-
gram mode: Used to
change a function code
and data value.



4-2  Operating Keypad
1) Switching monitor

The display can be switched between frequency display and output current display by pressing

FUNC] . .
the | pata | in Operation mode.

FUNC
DATA
m
[6][0][o]
X _[Enc]  ~
Frequency *1 PATA Current *2

2) Stopping operation

*1 Frequency is displayed as a percentage with the
least significant digit in PID control operation
(function H20 is set to 1 or 2):

for 10%
[0][0.] for 100%

*2 The reference frequency is displayed when th{/\]
key is pressed in current indication.

Operation is started when the is pressed, and is stopped when the |STOP| is

pressed while function @ is set to DD@,DD,M DD

The rotation direction is:

Forward rotation with FWD-CM ON, and reverse rotation with REV—CM ON

3) Changing frequency

The frequency increases when the is pressed and decreases when the is

pressed while function @ is set to DD@ :

The change speed is increased when the

(Aor[¥]

FUNC
DATA

is pressed at the same time as the

Note: Do not turn the power off for five seconds after monitor switching or function setting,

to prevent Erl occurrence.
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Procedure Display
1 Press the R%;T key to set the program mode. IEIIEI
| GEE
5 v
Press the key to select a function. @
;
3 FURC ,
Press the | paTA key to display data. |:| |:|
|
4 v
Press the key to change the data. |:| |:|
: :
Press the % to save the data. IEI
v
6 | Changing ==
another p he | === | th -
el g::;S;OZeFfESET to cancel the pro IEIIEI

* The function code display changes as shown below. The @@ to |£| are displayed only

with E@@ setto DD :

[A]
oo 2 [He-2 [ [Eode-2 ﬁl@l*l@lﬂ
7] 2]
%@.. > %@@@% ... %% @ paa @@@ % .@.
[A] N Y



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

5 Selecting Function

5-1 Function Selection List
Table5-1-1 Table of Function Selection List

[ F: Fundamental functions JI
Func- Change
tion - | Min. | Factory User
Name Setting range . i
code g rang Unit] it | setti ng | 9uing setting
No. operation
Foo  |Dataprotection 0: Data change enabled, L N
1: Data protected 0
Fo1 Frequency command 0:Key operation (|A|,Mkey)
1:Voltage input (terminal [12])
(Oto +10Vdc, 0to +5Vdc)
2:Current input (terminal[C1]) _ _ 4 N
(4 to 20mAdc)
3:Voltage input + current input
(terminalg12]+[C1])
4:Anaog (VR built in drive)
FO2 Operation method 0: Keypad operation

1: Terminal operation (STOP key active)

2: Terminal operation (STOP key inactive)

3: Terminal operation (STOP key active) - | - 0 N
with special software

4: Terminal operation (STOP key inactive)
with special software

FO3 Maximum output fre- |50 to 120Hz Hz | 1 60 N
quency

Fo4 |Basefrequency 25 to 120Hz Hz | 1 60 N
FO5 _ Data cannot be changed. | _ 0 _
FO6 0
FO7 Accderation time 0.0t0 60.0s s |01 6.0 Y

0.01 second is set when 0.0 is specified.
Fos Decdleration time 0.1t0 60.0s s |01 6.0 \
F09 Torque boost 0,1 : Variable torque

characteristic
210 31: Constant torque s 13 v
characteristic




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Func-
tion - - |Min.| Factory | Chane | e
code Name Setting range UNItH it | seti ng during setting
No. operation
F10 Electronic thermal O:Inactive - | - 1 Y*
overload relay (Select) |1:Active
(for 4-pole standard motor)
2:Active
(for 4-pole forced air motor)
F11 (Levd) 20 to 135% of drive rated current A |001| Typicd Y*
vaue of
4-pole
motor
F12 (Thermal time constant){0.5 to 10.0min min | 0.1 5.0 Y*
F14 Restart after mo- O:Inactive (Trip and darm when
mentary power faillure | power failure occurs)
L:Inactive (Trip and alarm when
pOWer recovers)
2:Active (Momentarily stops and - | - 0 N
restarts at setting frequency of
before power failure)
3:Active (Momentarily stops and
restarts at starting frequency)
F15 Frequency limiter 0 to 120Hz 70 Y
(High) Hz | 1
F16 (Low) Oto 120Hz 0 Y
F17 Gain (for frequency 0: For 0 to +10Vdc, N
setting signal) 1: For 0 to +5Vdc T 0
F18 Bias frequency -120 to 120Hz Hz | 1 0 Y
F20 DC injection brake Fixed to 3Hz Hz | — 30 -
(Starting freq.)
F21 (Braking level) 0 to 100% % | 1 0 Y
F22 (Braking time) 0.0 s(Inactive), 0.1t0 30.0 s s |01 0.0 Y
F23 Starting frequency 1to 6Hz Hz | 1 1 N
F24 - Data cannot be changed. - | - 0.0 -
F25 Stop frequency 1to 6Hz Hz | 1 1 N
F26 Motor sound 0to 15kHz kHz | 1 2 Y
(carrier freq.) 0.75kHz is set when O is specified
F27 (sound tone) 0 Levd O 1 Levd 1
2levd2 3 levd3 N v
F30  |FM termina 0 to 200% % | 1| 100 Y
(Voltage adjust)
F31 (Function) 0: Output frequency
1: Output current
2: PID feedback amount T 0 v
3: DC link circuit voltage
F36 30Ry operation mode  |0: Excited when tripped L 0 N

1: Normally excited




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ E: Extenson Terminal Functions 1'
Func- on
. . ange
tion Name Setting range unit | M| POy | User
code unit | Sefting operation | Setting
No.
EO1 X1 termina function  |Use the code values listed below to se- - | - 0 N
E02 X2 terminal function  |lect [X1], [x2] and [x3] terminal func- - | = 2 N
Eo3  |X3termind function |tions. — | - 3 N
0: Multistep frequency 1 (SS1)
1. Multistep frequency 2 (SS2)
2: Coast-to-stop command (BX)
3: Alarm reset (RST)
4. External darm (THR)
5: Write enable command for keypad
(WE-KP)
6: PID control cancel (Hz/PID)
7 Link operation sdection (LE)
{ C: Control Functions of Frequency ]I
Func- Change
tion - | Min.| Factory User
N , -
code ame Setting range Unit unit | Setting dunng setting
No. operatlon
co1 |Jump frequency 1 0to 120Hz Hz | 1 0 \4
C02 2 1 0 Y
C03 3 1 0 Y
co4 |[(Hysteresis) 0 to 30Hz Hz | 1 3 Y
C05 |Multistepfrequency 1 [0.0to 120Hz Hz | 0.1 0.0 Y
C06 2 0.1 0.0 Y
Co7 3 0.1 0.0 Y




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

(

P: Motor Parameters

)

Func-
tion - |Mmin.| Factory | Chenee |y
code Name Setting range Unit unit | Setting d“”n_g setting
NO. operaIlon
Poo |Motor characteristics |0to 10 - | - 2 Y
[ H: High Performance Functions “
o : Min.| Factory | "% | ey
code Name Setting range Unit unit | Setting du”n_g setting
No. operation
Ho1 |Operation time Operation time accumulation 100Hr| 1 0 -
Ho2 |Trip history The contents of the last four darmsare | — | - | ——- -
displayed sequentidly.
Ho3 |Datainitidization 1: Initidized - | - 0 N
(return to factory setting value)
Ho4 |Auto-reset 0: Inactive - | - 0 Y*
1: Active (5 times fixed)
Hoe |Fan Stop Operation |0 Inactive L .
1: Active 0 Y
H20 |PID control O: Inactive
(Mode select) 1: Active (Norma operation) - | - 0 N
2: Active (Inverse operation)
H21 |(Feedback signd) o:Termind [12]
(0to +10vdc) Input
1:Termind [C1]
- | - 1 N
(4 to 20mAdc) | nput
2:Termind [12]
(+1to +5Vvdc) Input
H22 |(P-gain) 0.01 to 10.0 times (1t01000%) - |001| o001 Y
H23 |(I-gain) 0.0s: Inactive s | o1 00 v
0.1 to 999s
H24 |(D-gan) 0.00s: Inactive ¢ looz| o000 v
0.01 to 10.0s
H25 |(Feedback filter) 0.0t0 60.0s s | 01 0.5 Y




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ O: Optional Functions ]I
. . Change
gggt;\log Name Setting range Unit '\:r::: FSZF:I(:;/ duri r!g sLe;ltTr:g
operation
000 |RTU Option 0: Inactive 1 : Active - - 0 Y*
001 |Address 1to0 247 (Max — 31 Drives) 1 Y*
002 |Mode select on no response |0 Er8 by 8 times communiction/checksum 0 Y*
error errors
1: Er8 by 8 times communiction/checksum
errors
2 Er8 with no communication more than
timer (003)

3 : Retry and keep running
003 |Timer 1to 60s S 1 2 Y*
004 |Baud rate 1:9600 2:4800 - 1 Y*

3: 2400
005 |Datalength 0: 8 hits (Fixed) - 0 Y*
006 |Parity check 0: No checking - 0 Y*

1: Even parity, 2 : Odd parity
007 |Stop bits 0: 2bits 1: 1bit - 0 Y*

(Automatically changed by 006 setting)
008 |No response error detection |0 : (No detection) s 1 0 Y*
time 1to 60s

009 |Responseinterval 0.00 to 1.00s s | 01 0.01 Y*
010 |RTU Frequency Command |0 : FOL setting is active - 0 N

1: RTU setting is active
011 |RTU Operation Command |0 : FO2 setting is active - 0 N

1: RTU setting is active

Note: For detailson 001" to “ 011", refer to the instruction manua that came with the optional RS485 RTU
serid communication option.
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

5-2 Details of Each Function

) e | F2CtOry | Changeduring
m Data protection setting operation

0 N
Set data can be locked to prevent it from being changed by mistake when using the keypad pand!:
[ ][ ][0] Data can be changed.
[ ][ ][1] Datais protected.

Data is changed when the +|/\| or |V| key are pressed simultaneoudy.

Factory | Changeduring
Frequency command ting operation
4 N

The following five values can be selected:

[0l Key operation [AIVIkey)

[ ][ ][] voltage input (terminal 12) (0 to + 10V dc)

[ ][ ][2] current input (terminal C1) (4 to 20mA)

|:| |:| Voltage input (termina 12) + current input (terminal C1)
[ ][ ][4 Analog setting (POT built in drive)

/A CAUTION

High-speed operation can be set by the drive easily. Carefully check the limit of the motor and
meachine before changing the setting,

otherwise injuries could occur.




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

@Operati on method

The following four values can be selected:

[J[1[d Keypad operation [[Run][sToPlkey]

The motor runs when the key is pressed and decel erates-to-stop when the key is
pressed. The rotation direction depends on the FWD and REV terminals as follows:
FWD - CM short-circuited: Forward
REV - CM short-circuited: Reverse
Operation is impossible when both the FAVD and REV terminas or none of them are short-circuited
with the CM terminal.
[ 1[ ][1] external signal (Digital input) (FWD, REV)
Forward operation with FWD-CM short-circuited and deceleration to stop with them open
Reverse operation with REV-CM short-circuited and deceleration to stop with them open
No operation with both FWD-CM and REV - CM short-circuited

key active (See following page chart for detail)

[ 1[ ][] external signal (Digital input) (FWD, REV)
Forward operation with FWD-CM short-circuited and deceleration to stop with them open
Reverse operation with REV-CM short-circuited and deceleration to stop with them open
No operation with both FWD-CM and REV - CM short-circuited

key inactive (See following page chart for detail)

[ 1[ ][3] external signal (Digital input) (FWD, REV)

Forward operation with FWD-CM short-circuited and deceleration to stop with them open
Reverse operation with REV-CM short-circuited and deceleration to stop with them open
No operation with both FWD-CM and REV - CM short-circuited

key active with special start software (See following page chart for detail)

[ 1[ 4] external signa (Digital input) (FWD, REV)

Forward operation with FWD-CM short-circuited and deceleration to stop with them open
Reverse operation with REV-CM short-circuited and deceleration to stop with them open
No operation with both FWD-CM and REV - CM short-circuited

key inactive with special start software (See following page chart for detail)
Note: This function can be changed only while the FWD and REV terminals ar e open.

Factory | Changeduring
setting operation

0 N




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

SPECIAL START SOFTWARE SELECTION DURING TERMINAL OPERATION

Inactive : éetting lor2 Active : Setting 3 or 4
POWER ONI oower | POWER |
FWD FWD
OUTPUT OUTPUT
ALARM ALARM | ERG6
RESET | peser [ RESET [] []
FWD | FWD | |
OUTPUT OUTPUT |
ALARM [ ] ALARM [ | ER6 |
NETWORK
ODE [ epon i —
(NETWORK) Ii (Eu\:/-u\-lvlu?—mu\ |
OUTPUT OUTPUT
ALARM ALARM lER6 | | ER6
RESET

NOTE: Start software does not work at AUTO RESET mode and PROGRAMMING mode.

STOP KEY MODE SELECTION DURING TERMINAL OPERATION

Inactive : Setting 2 or 4 Active : Setting 1 or 3

STO.P KEY FWD | FWD |
(Terminal mode)

STOP [] STOP []

OUTPUT OUTPUT

ALARM ALARM | ERG6
STOP KEY | NETWORK NETWORK

(LE-CM) | (LE-CM) |

(Network mode) FWD FWD |

(NETWORK) (NETWORK)

STOP M STOP M

OUTPUT OUTPUT

ALARM ALARM | ERG6




Change during operation: N = impossible, Y* = possible (enabled by using|ESNC | ), v= possible (enabled by using [A][V])

. Factory |f Change during
Maximum output frequency setting operation

60Hz N

This function sets the maximum output frequency.

HED

to | The maximum output frequency can be set with a resolution of 1 Hz in a range between 50
and 120 Hz.

IEI Maximum voltage

\Y,

0

—, f Maximum output frequency

/ACAUTION

High-speed operation can be set by the drive easily. Carefully check the limit of the motor and machine
before changing the setting,
otherwiseinjuries could occur.
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory | Changeduring
(ot Joamtonmy e [ [
60Hz N

This function sets a base frequency (branch point between constant torque characteristic and constant

output characteristic).

L2
to
[1][2][d

25 and 120 Hz.

Set a frequency matching the motor characteristics.

A value exceeding the maximum frequency can be set but the output voltage is reduced.

Maximum voltage

\Y

)

—>f Basefrequency

The base frequency can be set with aresolution of 1 Hz in arange between

Factory || Changeduring
setting operation
—
Data cannot be changed.
Factory || Change during
Acceleration time setting operation
6.0 Y

2ol
ERE

0.01 is set when 0.0 is specified.

The time taken to increase from 0.0 Hz to the maximum output frequency can be
set in an increment of 0.1 s step in arange between 0.0 and 60.0 s.

Factory || Change during
Decderation time setting operation
6.0 Y

[[e]fd]

The time taken to increase from the maximum output frequency to 0.0 Hz can be set
in arange between 0.1 and 60.0 s. (In an increment of 0.1 s step)

EO0
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ Foo | soing
Torque boost — setting

Change during
operation

13

Y

This function can choose between 32 types of boost according to the load type and motor characteris-

tics.

L[

(03
[ \Lower

to J/
[[5l[a]  Higher

For sguare law torque loads
(fan, pump)

F10 | Electronic therma O/L relay (Sdlect)

Output

voltage

orque

1 Output frequency

Factory | Changeduring
setting operation

Y*

This function is used to select between the following three values:

[ ][ 1[o] inactive

Electronic thermal O/L relay(Level)
to

4-pole standard motor

4-pole forced ar motor

Factory setting| Change during
operation
Motor rated Y *

This function sets the operation level of an electronic thermal O/L relay by using an
ampere value according to the motor rated current.
20 to 135% of the drive rated current can be set.

Vauesless than 9.99A can be set in 0.01A step and values more than 10.0A can be set

in 0.1A step.

Set the value obtained by multiplying the motor rated current by coefficient K in the table below ac-
cording to the wiring length between the drive and motor.

Drive HP Wiring length
[0} 132" 165’ Max. 330’
1/8 K=1.2 | Externa therma
recommended.
U4 K=1 | K=1.1
1/2t05 K=1




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

. . Factory | Change during
Electronic thermal O/L relay (thermal time constant) s | v | operation
5.0min Y*
This function sets the operating time of the electronic thermal O/L relay when the
to current that is 150% of the operation level flows.
[1][0][o] 0.5 to 10.0 min. can be set (in 0.1 min. step).

The figure on the right shows the

continuous permissible current

with F10 (electronic therma O/L

relay [Select]) =1

The figure at right shows the
continuous permissible cur-
rent with F10 (electronic
thermal O/L relay [Select]) =
2. 100% of the continuous
permissible current is the
current value set with func-
tion F11 (electronic thermal
O/L relay [Level]).

permissible

Continuous
current (%)

120

Continuous permissible current (F10=1)

-
N
o

-
o
o

60

3 R e SRRU ALEE ALECL RELE SUERRER SERR ALLLE

20 -----d: ..... ..... :;.....E ..... ..... i ..... ..... ..... | .....

Continuous permissible current (%)

o

0 0.2 0.4 0.6 0.8 1

Output frequency/base frequency

Continuous permissible current (F10=2)

; ! :
10 1 :
______________ SRR S S-SR SO
80 : !
[N SN EURRNY ISR S S
60 } |
.............................. I S T
40} !
et — e L — ‘.._._I_._..| ......... R
20 1
L L ima—m e S S __i_._
0 1 |
0 0.2 0.4 0.6 08 1

Output frequency/base frequency



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ Continued from previous page

Operating time characteristics

1Hz 5Hz 20H: 30H: (Base frequency)

The graph at right shows the elec- / 50H:
tronic thermal O/L relay operating o VAl
characteristics. Output current val-

ues for the electronic thermal operat-
ing levels (values set with function : : :
erating times for output current are ‘\ 3

plotted verticaly.

This graph isfor F10 = 1 with the
base frequency of 60Hz. The charac- |
teristics for output frequencies ex- \}\\‘
ceeding the base frequency are the \\ \\\\\\
same as the characteristics for the : NN
bese frequency. NEAN
When function F10is set to 2, the = N ==
characteristics are alwaysthe same as : : 3

those for the base frequency. The op- ' | |

Operating time (minute)

N
Z

s

l-jF

7
/4

erating time with output current of o 50 100 150 200
150% can be adjusted by using func-
tion F12 (electronic thermal O/L re- Output current/set operating level (%)

lay (thermd time congtant)).



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Fact_ory Change d_uri ng
F14 Restart mode after momentary power failure ™= | sctting Opelf\?t'on
0

This function determines whether operation is restarted upon recovery from momentary power failure:

DD@ Inactive

Failure while drive is stopped:
The stop status is continued after recovery from the failure.
Failure during operation:
LU indication is held immediately due to undervoltage and the drive
trips with alarm output.
|:| |:| Inactive
Failure while drive is stopped:
The stop status is continued after recovery from the failure.
Failure during operation:
LU indication is held upon recovery from the failure and the drive trips
with alarm output.
D D Active
The drive restarts with the frequency at the momentary power failure when 0.5s el apses after recov-
ery from the fail
D D Active
The drive restarts with the starting frequency when 0.5s el apses after recovery from the failure.
D D , D D :vaJid upon recovery from the failure with LU being on. The table below lists ap-
proximate LU indication times for a momentary power failure during operation.

Drive HP |1 |12 |1 2 3 |5 [Second]
3 phase input 04 |06 |12 |19 |17 |24 |41
SinglePhaselnput | 06 |12 |26 |48 [30 |50 -

Frequency limiter (High)  memssm [ Factory [Change during
setting Operation
70Hz Y
L. Factory | Change during
Frequency limiter (LOW) — e | ootiing | oOperation
OHz Y

This function sets the upper and lower limits of output frequencies.

00
AED

If the upper limit and lower limit settings are reversed, the upper limit is

valid and the lower limit isignored.
Hence, the operation is aways performed with the upper limit regardless of the frequency setting.

} 0 to 120Hz can be st with aresolution of 1Hz.



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory | Change during
setting operation

cal o

(for frequency setting Sgnd)

This function outputs the frequency obtained by multiplying the reference frequency by aratio.
This function selects an anadlog input signal level with a vaue from DD to

[ ][ ][4] that is set by function [F][0][1].
D D @ The maximum frequency is output at +10Vdc (20mA dc).
D D The maximum frequency is output at +5Vdc (12mAdc).

When this function is used with function (bias frequency ), the gain set with this function is
valid and the gained frequency is biased.

008003

100%

Frequency
setting

T

0 — +5 —  +10Vdc
4 - 12 —> 20mAdc

Factory | cChange during
Bias frequency | N9 | operation

0 Y

This function outputs a frequency biased for the analog frequency setting.

[2][2][o]
to
[1][2l[d]

} -120 to 120Hz can be seat with aresolution of 1Hz.

100%
Frequency set-
ting
T 4 Bias (positive)
o kel /S
o M — +10Vdc
4 | Bias(negative) 20mAdc




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

@ DC injection brake

(starting frequency)

This function sets 3.0Hz (fixed) as the starting frequency of DC injection brake.

- setting
F21 | DC injection brake (Braking level) ™=

This function sets a DC brake current level.

Factory | Change during
setting operation
3.0Hz N

Factory | Changeduring

operation

0%

Y

Levels can be set in 1% unit by assuming the level of the drive rated current to be 100%.

DC injection brake(Braking time)

This function sets the DC injection

braking time.

00 : NoDC injection braking

0.1t030.0: DC injection braking time 0.1
to 30s (in 0.1s step)

/A CAUTION

Do not use the drive brake function for
mechanica holding,
otherwise injuries could occur.

Factory | Change during
setting operation
Output Freg. 0.0s Y
3Hz
Time
Output voltage

DCinjection brake




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

@ Starting frequency
@ Stop frequency

These functions set a starting or stop frequency in arange

from 1 to 6Hz in 1Hz step.

DI:I 1Hz

to v
|:| |:| |E| 6Hz

Output frr uency in forward/

erse operation

Stop frequency setting \

Starting frequency setting \ y <
\’

Starting frequency setting

Stop frequency setting \

FwD |

REV |

Data cannot be
changed.

Factory
Motor sound =~ = geiting

Change during
operation

(carrier freq.) 2kHz

Y

set

Factory [ Change during

ting Operation

F23 ] 1Hz

F25 | 1Hz

Starting frequency O stop frequency

Starting
frequency setting
Stop

frequency setting

)

t
Starting frequency < stop frequency

Stop

frequency setting
Starting /

frequency setting

If the set frequency islower than the stop frequency,

the drive output is OHz.

Factory
setting

Change during
operation

0.0

This function changes the motor tone quality by changing the carrier frequency.

e

to Choose among 16 types according to the usage conditions.

L[

Datacode 0:0.75kHz (Low carrier)
1:1kHz
2:2kHz

15: 10kHz (High carrier, low noise)
Note: When the drive is operating at 9kHz or higher carrier frequency, the carrier
frequency for may be reduced to 8kHz automatically to protect the drive.
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Motor sound

(sound tone)

Factory | Change during
setting operation
0 Y

This function adjusts the motor operation sound when avalue of 7 or lessis set with function F26.

[ ]ld Levet 0
DtODLeveIB

FM termind (voltage adjust)

This function regulates the frequency meter voltage level output to the FM termina in the range from O

to 200% (in 1% step).

(109 (Rull scale about 0vide)

to \]/
[o][o] (Full scale about 11Vdkc)

11v 200%

Output 1y /.

voltage /

100%

50%

1\ 5V
50%

Output/full scale

FM termina (Function)

1006

Factory | change during
Setting | - gperation
100% Y

Note : Output to the FM terminal is pulse output
with constant frequency and variable duty.

Vaidble

K—A
Fixed to 121.6Hz

Factory Change during
setting operation
0 Y*

This function selects the contents of output to the FM termind.
|:| |:| @ Output frequency (maximum output frequency = 100%)

|:| |:| Output current (drive rated current x 2 = 100%)
[ 112 PID feedback value (full scale = 100%)
|:| |:| DC link circuit voltage (500Vdc = 100%)

Approx. 13V



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory | change during
operation

30Ry operation mode - Set(;ing z

This function sets the operation mode of alarm output for any fault (30Ry).

Normal .
F36 operation Tripped

0 —0 30A 30A

(Excited —0 308 | Lo 30B

when 0 30C 30C
tripped)

1 30A™ —0 30A

(Normally ﬁ 30B 30B

excited) |[~———030C Dg 30C

* The status without drive power supply is the same as the status when drive

is tripped.
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory | Change during
setting operation

X1 termind function Eor| 0 N
o 2 N

X2 termind function EO3| 3 N
X3 terminal function

DDE Multistep frequency selection 1 (SS1)
DD Multistep frequency selection 2 (SS2)

22;?;1@ f2 __/ f1: Frequency selected with FO1
in_/ f4 (keypad panel/anal og/freq. setting POT )
T /_ f2: Frequency selected with C0O5
CWD-CM - t f3: Frequency selected with C06
f4: Frequency selected with CO7
(SS1)-CM ON ON
(SS2)-CM ON OFF input is assumed if SS1 or SS2 is not selected.

DD Coast-to-stop command
Drive output is cut when the BX terminal is connected to the CM terminal.
OFF input is assumed when BX is not selected.

DD Alarm reset (RST)

The aarm output is rel eased between the RST and CM terminals when power is turned on.
The trip status is released between the RST and CM terminals when power is turned off.
(Refer to 6-2 Alarm Reset on page 60)

DD External alarm (THR)
Drive trips with OH2 when the THR terminal is disconnected from the CM
termind.
ON input is assumed when THR is not selected.
DD Write enable command for keypad(WE-K P)
Function change from the keypad pand is disabled when the WE-KP terminal is disconnected
from the CM terminal.
Function change from the keypad panel is enabled when the WE-KP terminal is connected to the
CM termind.
ON input is assumed when WE-KP is not selected.

DD@ PID control cancel (Hz/PID)

PID control operates when the Hz/PID terminal is disconnected from the CM
terminal and does not operate when they are connected.
OFF is assumed when the Hz/PID is not selected.

Hz/PID isvalid only when function @ issetto DD or DD :

(PID control operation).



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ Continued from previous page

DD Link operation selection (LE)
Operation setting can be done by commands from RS485 when the LE terminal
is connected to the CM terminal.
A command from R85 isignored when the LE terminal is disconnected from
the CM termind.
ON input is assumed when LE is not selected.

LE isvaid only when function E“E@ issetto DD (Option operation).

Note: Set function @ to avalue from DD@ to DD when using the X3 terminal

asaPLC termina (SW7 issetto PLC).




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

[ COl} [ COZ} [ COSJJJmpfrequencyl,Z,3

These functions jump frequencies to prevent overlap be-

tween the load mechanical resonance point and drive

output frequency.
Up to three jump points can be set.

These function do not operate when OHz is set.
No frequency is jumped during acceleration and decel-

eration.

If three continuous frequencies are set, the total of the
three jJump widths is set as the jump width.

Jump frequency (Hysteress)

Factory
setting

Change during
operation

CO1| 0.0Hz

Y

C02 ] 0.0Hz

Y

C03] 0.0Hz

Y

Output Freguency

Jump
frequency

Jump
frequency

Jump
frequency

4

AN

______________________

4. Jump width

-, Jump width

~A ‘@ump width

Factory | Change during
setting operation
3Hz Y

This function sets ajump width in arange from 0 to 30Hz in 1Hz step.

Multistep frequency setting 1
Multistep frequency setting 2

Multistep frequency setting 3

Factory | Change during
Setting | gperation
CO05| 0.0Hz Y
C06| 0.0Hz Y
CO7| 0.0Hz Y

Freguency setting

These functions set a multistep frequency setting from 0 to 120Hz in 0.1Hz step (for 99.9 Hz or less) or

1Hz step (for 100Hz or more) by switching the external contact signdl.
The ON and OFF of termina function SS1/SS2 (see explanation of E01, EO2, and EO3) switches between
the frequencies set by these functions C05, C06, and CO7.

Motor characteristics

Factory | Change during
setting operation
2 Y

This function removes abnormalities in the output current such as current vibration.

DDE Current vibration is not suppressed.

to
D@ Current vibration is minimized.



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory Change during
Operation time setting operation
0 Monitoring only.

This function displays the integration time of power supply applied to the drive.
0 to 655 are displayed to indicate 0 to 65500 hours.

If the integration time exceeds 65500 hours, 65500 is displayed continuously. While the total of power
supply timesis less than one hour, the times are not integrated.

.. Facto Change during
Trip history Setti nrgy operation
- Monitoring only.

This function memorizes the history of the last four protection operations.
Each data item can be called using the[V] key.
The calling procedure is shown below:

No. Procedure o :?T:ZT:X- Remarks
1 g—car [H]o][2] [H]ol[2]
2 | Pressthe Pressthe IEI The contents (history) of the latest
% key key aarm are displayed.
3 Press the Press the IEI The contents of the second latest darm
J/ ey key are displayed.
4 Pressthe Press the IEI The contents of the third latest alarm
Key key are displayed.
5 s the Press the IZI IZI IZI The contents of the fourth latest alarm
K are displayed. (This example is for no
key ” history.)
6 | Pressthe ‘_J IEI
key

The contents of anew alarm is stored in the data area for the history of the latest darm. At thistime, the
history of the latest alarm is stored in the data area for the second latest alarm. The histories of the second
and third latest alarms are moved in this way and the history of the fourth latest dlarm is deleted.

Stored trip histories are not deleted although data initidization is executed with HO3.



Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

e e Factory Change during
Datainitidization — | SElting operation
0 N

This function initializes data items set with al functions to values set in the factory.

DDE Manudly set value

[ [ ][] mitialized (factory set value)

The display is changed from D| || 0| to D| || 1| when the and keys are pressed simultane-
oudy.

FUNC

When the [oata | key is pressed under this condition, initial datais written and a frequency set by the
built-in POT (VR) is displayed automaticaly.

Factory Change during
setting operation
0 Y*

Auto Reset

This function selects aretry operation if the drive is tripped.

DD@ : Inactive

to
DD : The auto reset count is fixed to 5 and auto reset starts when 0.5s elapses after tripping .

Auto reset is attempted only for an overcurrent/overvoltage trip that occurs during operation.

. Factory | Change during
Fan stop operation setting | operation
0 Y*

DD@ : ON-OFF No control (always on)

[ ][ [1] : oN-OFF Control

(The fan is turned off when the drive temperature becomes low after operation is
stopped.)

Factory | Change during

PID control (Mode select) = | setting operation

0 N
DDE - Inactive

DD : Active (Normal) } Select a PID control operation.

DD :Active (Inverse)

The feedback signa vaue (%) is displayed by assuming the full scale to be 100% when a PID control
operation is selected.




Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

Factory | Change during
m PID control setting operation
(Feedback signal) 1 N

This function selects a PID control feedback signal.
[ ][ ]lo] Terminal 12(0t0 +10vdc)

I:I |:| Termina C1(4 to 20mAdc)
I:I I:I Termina 12(+1 to +5Vdc)

. Factory | Change during
PID control (P-gain) mm | setting | operation
0.01 Y

This function sets a P-gain.
@ to @ P-gain from 0.01 to 10.0 times (1 to 1000%) (in increment of 0.01 step)

Factory | change during
PID control (I-gan) - SSMNG | operation
0.0s Y

This function sets an integral time.

D@ . Nointegration
[1[0][x] to [e][¢][e] : integral time 0.1 to 999s

(in 0.1s step for 99.9s or less, 1s step for 100s or more)

Factory | Change during

PID control (D-gain) - Soet(;i(;‘sg Operjttion

This function sets a derivative time.

@@ - No derivative
[0.][0][1] to [1][0][0] : Derivative time 0.01 to 10.0s (in 0.01s step)

Factory | Change during
H25 |PID control — e | setting | operation

(Feadback filter) 05s Y

This function sets a filter time constant of PID feedback.

D @ to @ @ : Time constants 0.0 to 60.0s (in 0.1s step)
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Change during operation: N = impossible, Y* = possible (enabled by using ), Y= possible (enabled by using )

PID control

In PID control, an output frequency is adjusted to a feedback value.
Use @ to set afrequency and to make the feedback value and the refer-
ence value equal.

Reference
frequency

PID arithmetic unit

Option sdection

Deviation Switching between Dri
) Kp X1+ + s xTd)| —> Normal and nve
L S s xTi ) “linverse operation 7 output \IMJ P
\V
Feedback value
VM10 (senson)
Kp:P-gan Td: Deivativetime Ti: Integrd time
Normal Inverse
operation operation
\
Deviation Deviation
Deviation is postive and
Output frequency decreases.
¢ Output m;ositive and frequency
requency frequency increases.

(R485 RTU communication)

DD@ : Option inactive

DD : Option active

Factory | Change during
setting operation
0 Y*

Always set D D@ when the optional RS485 RTU serid communication unit is not used.

If DD is set, Er 8 occurs.

For explanationsof “001” to “o0l1l1”, refer to theinstruction manual that comeswith the
optional R$485 serial communication unit.



6 Protective Function

6-1 List of protective functions
When the protective function is activated, drive output is instantly cut off (while the motor coasts until it is
stopped), and an alarm is issued, and the details of the alarm are displayed on the keypad panel.

Table6-1-1 List of Protective Functions

Keypad
Alarm Name | Pandl dis- Contents of operation
pl w . O
Overcurrent OC1 During acceleration If the drive output current momentarily exceeds the over-
OC2 During deceleration current detection level because of an overcurrent in the
oca | Whilerunning a motor or the short-circuit in the output circuit, the output is
constant speed o o
shut down, an darm isissued, and the drive is tripped.

. _ If the DC voltage of the main circuit exceeds the overvolt-

Overvoltage ou1 During acceleration | age detection level because of an increase in the regenerat-

ing current from the motor, etc., output is shut down, an
, _ adamisissued, and the driveis tripped. However, protec-
ou2 | During deceleraion | ion agsing inadvertent overvoltage loading (eg., high-
voltage line) might not be provided.
While running at
OU3 | constant speed

Undervoltage LU If the DC voltage of the main circuit falls below the undervoltage detection level
because of alowered power supply, output is shut down to protect the drive. If the
restart function after momentary power failure is not activated, an alarm is issued
and the drive is tripped.

If the restart function is activated, the drive restarts automaticaly with no aarm.
For further details of the protective function, refer to the descriptions of Function
Fl14.

Sgggﬁf‘ NGOf | OH1 | If the temperature of the heat sink used for cooling the rectifier diodes and IGBTs
rises because of cooling fan failure, etc., protective function is activated to stop
operation, an darm is issued, and the drive is tripped.

External Alarm OH2 If the control circuit terminal THR (functiona change of X1 to X3 terminals) is
st to OFF, an darm isissued and the drive is tripped.

OL If the motor current exceeds the operating level set by the electronic therma O/L

Motor overload relay, output is shut down to protect the motor, an alarm is issued, and the drive is
tripped.

OoLu If the output current exceeds the drive rated overload current, output is shut down,

Drive overload

an darm isissued, and the drive is tripped.




Keypad

Alarm Name | Panel dis- Contents of operation
play
Memory Error Erl If memory error occurs, such asamissing or invalid data, output is shut down, an
adarmisissued , and the drive is tripped.
CPU Error Er3 If CPU error occurs because of noise, etc., output is shut down, an alarm is issued,
and the drive is tripped.
Eré Detects drive operating procedure error during drive startup. FWD or REV
Operating Error connected to terminal CM when Main power is applied to drive (FO2 setting 3 or
4). Stop key on keypad is pressed in terminal operation (FO2 setting 1 or 3).
RS485 Com- Er8 If an error occurs in serial communication via the RS485, output is shut down, an
E}?QL‘E“ on darm isissued , and the driveis tripped. For further details, refer to the instruc-
tion manual for RS485 communication cards.
;gﬁt’: ep(tz)ﬁi/ for Lin If one of the input three phasesislost or the imbalance ratio between phases ex-
3-phase 200V ceeds 2%, output is shut down, an darm isissued, and the drive trips.
series)

6-2 Alarm Reset
To release the trip status, enter the reset command by pressing the reset key or from termina (RST) after re-

moving the cause of the trip. Since the reset command is an edge operation, be sure to input acommand string
such as OFF —> ON —> OFF as shown in Figure 6-2-1.

When releasing the trip status, set the operation command to OFF. When the operation command is set to ON,
check that operation starts after resetting.

If the cause of tripping is Erl, reset the error and initidize data. If the drive is not reset, contact Saftronics.

Reset command
Keypad panel

10ms or more

OFF [ON | OFF

display Normal display | Alarm display | Normal display
Alarm output OFF ON I OFF
Trip
Figure. 6-2-1 How to input the reset command
1. If darmreset is activated with operation signa ON, the drive suddenly restarts|
which may be hazardous. Be sure to disable the operating signal when releas-
AWARNING ing the trip status,
otherwisefire could occur.




No

7 Troubleshooting

7-1

In case of tripping

In the event the drive tripping, diagnose by the help of the aarm display as shown below.

(1) Overcurrent (OC)

Overcurrent dur-
ing accderation

No

Overcurrent during
deceleration OC2

ning at constant speed

Overcurrent while run-

Can torque boost T
amount be re- Torque boost amount Dec_el eration time
duced? correct? setting too short
' compared with load?
€es
yes g Has load changed |Ng
Reduce torque Acceleration time suddenly? I
boost amount. setting too short No yes o
compared with load?
yes Can the deceleration
yes time setting be pro- | Yes

OC1 0C3
es
Are the motor connecting terminal (U,V,W) short-circuited or Y Remove short-circuit
grounded? or ground.
No No No
. yes
L oad excessive? Reduce load or expand
No No No drive capacity.

Prolong time s&t-
ting.

Can the acceleration
time setting be pro-
longed?

No

Faulty drive or error
because of noise. Con-
tact Saftronics.

longed?

No

Prolong time setting.

Reduce load or ex-
pand drive capacity.

Braking method
needs investigation.
Consult with Saftronics

Suppress load fluctuation
or expand drive capacity.
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(2) Overvoltage(OU)

| Can regenerating load be reduced?

Overvoltage during | | Overvoltage during Overvoltage while ’ \I/:vii)t(h?tririlpl ye\r/?:;??[%;o
acceleration deceleration OU2 running at constant speci fic;?ons
OuU1 speed OU3 * |f caused by momen-
Vi \V \/ tary voltage surge
Power supply voltage within specified value? |, from power supply,
consider installing a
\l/y$ Ves I Ves power-factor correct-
Does OU activate when load is removed | e Ing DC reactor.
suddenly.
0 No \I/NO —
Main circuit DC voltage exceeds protection * Eliminate sudden
- change of load.
Faulty driveor error &< levd? * Consider increasin
because of noise. No ; ) 9
. drive capacity.
Contact Saftronics. Yes Yes Yes
.TNO
Occurs on completion — .
of steep acceleration? Can deceleratingtimebe || Yes F.)rOI ong decelerating
prolonged? time.
\]/ Yes No
Prolong accelerating Vs Can acelerating time be
time. prolonged?
No / Reduce moment of in-
| Can the moment of inertia of load be reduced? I Yes ertia
\l/ No \J/ No

| Reduce regenerating
load.

No Q/ No No
DC injection brake No
used?

\/ Yes

~| Consider using DC in-

jection brake.

Review braking method. Contact Saftronics.




(3) Undervoltage(LU)

(4)Overheating of heat sink (OH1)

LU Heat sink overheat-
ing (OH1)
Has (momentary) power fail- vee Reset and restart opera-
ure occurred? tion. (If F14is0,1) : ves
No | Load excessive? Ié Reduce load.
Yes
Faulty parts or loose connec- Replace faulty parts and No
tion in power control circuit? fix connection. Cooling fan rotating? | No Replace cooling fan.
\I/ No Yes
Power supply voltage within No - .
o Cooling air passage | Yes Remove obstacles.
specified value?
blocked up?
\|/ Yes No
Any load requiringlarge  |Yes | Modify power distribu- Ambient temperature | No Arrange periphera

starting current within the
same power distribution
group?

tion system to saisfy
specified value.

No

Does LU activate when cir-

Yes

Power transformer ca-

cuit breaker or magnetic con-
tractor switched to ON?

\LNO

Probable faulty control circuit
of drive or error because of
noise, etc. Contact Saftronics

pacity adequate?

\J/Ys

Probable faulty drive.
Contact Saftronics

(5) Externa adarm input (OH2)

OH2
v

within specified value?

Yes

Probable faulty drive
or error because of
noise, etc. Contact

Saftronics.

Signal from externa de-
vice connected between
control circuit terminas

No

Connect darm signal con
tact. Short-circuit between
terminals THR - CM if no

Yes

THR - CM? sgnd isinput.

Yes
Is the darm function of .

: | No | Probable faulty drive or
Fhe exte;ztalj gW|ce operat error because of noise.
g correctly Contact Saftronics.

Removethe cause of dlarm
function activation.

conditions to secure
specified value.




(6) Drive overload (OLU) or motor overload (OL)

OLU

oL

Do characteristics of elec-

No

Connect thermal O/L

tronic thermal O/L relay
and those of motor over-

load match?

Yes

|s eectronic therma O/L

No

relay externally.

relay setting correct?

Yes

No

Set to correct level.

Load excessive?.

Yes

Reduce load or increase
drive

capacity

Probable faulty drive or
error because of noise,

etc. Contact Saftronics.




(7) Memory error (Erl) CPU error (Er3)

Abnorma dis- Memory error || CPU error
play or indica- Er 1 Er 3 Analog frequency set to
tion goes out negative value?
No | Yes
vV Reset analog frequency to

Turn power OFF then ON positive vaue.

again after CHARGE lamp

has gone out.

Is data displayed on LED? No | Noise source nearby? Yes | Remedy faulty parts.

No
Yes i
Driveisnorma. Continue Er;ntiﬁesf?tulty_drlve.
operation. aftronics

(8) R$485 Communication Error (Er8) [In case R$485 communication is not used]

Communication
Error Er8
. No Probable faulty drive.
o00isstto 1? .
Contact Saftronics.
Yes
Set 000 to O.

* For Er8 measures when using R485, refer to the instruction manua for optional RS485

communication card.




(9) Input phase failure (Lin) and imbaance

Lin

Avre all the three phases of the
input voltage supplied?

No

Yes

Is the inter-phase imbalance ratio
within 2%7?

No

Connect the input wires correctly.

Yes

Probable faulty drive. Contact
Saftronics.

Examine the power supply system
to satisfy the specification value.




7-2  Other trouble

(1) When motor does not rotate. Note : Verify the function settings for the operation com-

mands and frequency setting values on the keypad

pand.

Motor does not Arecircuit breaker and Investigate cause of
start. magnetic contactor on failed switching, and
v power supply side turn them ON if thereis
Does charge lamp|No switched ON? No | no problem.
Remedy failed function light?
gnd :Iart after reset- e Ve
fing darm. Yes Alarm displayed on Voltage of main power Check for failures such
keypad panel? supply input terminals [N | aslow voltage, phase
norma? failure, loose connec-
If no error isde- No tion, and poor contact,
tected, continue op- I's the operation Yes and remedy accord-
eration. method the keypad ingly.
panel or input sig-
nal?
Yes Possibly of faulty In-
Does motor run if Keypad panel Input signal verter Contact Saftronics
RUN key is pressed? No No
Forward or reverse External wiring be-
operation command tween control circuit
No i i -
given? tgr'\;n Iélgsnz\é\t/e[()j ;Erv Ve [ Replace faulty switch
Yes Yes rectly? or relay.
Press UP key and set No
frequency. Does frequency set- Remedy wiring error.
ting exceed starting No
Yes No |and stop frequency. |No _ —
Does drive start Setting of built-in POT Replace faullty fre-
when UP key (VR) and co_nne_ctio_ns ves |Quency setting POT
" No Yes Yes of external circuit wir- (V_R), signal converter,
pressed ing between control switch, or relay contacts
circuit terminals as appropriate.
Execute correct fre- ves | Are the frequency 1312,11,Cl or X1, X2,
quency setting. limiter (High) and X3-CM correct?
the frequency setting
lower than starting
frequency?
\L No
Defective motor. Drive output termi- No Probable faulty drive.
/|\N o nals (U,V,W) sup- Contact Saftronics.
plied with proper
| Load excessive? L; voltage?
\I/Yes \I/ Yes
Setting of torque Motor wiring cor- No —
boost 9'jclmountoI cor-  |ves = rect? ° H Remedy wiring error.

rect?

\y No
Rai se torque boost
amount.

Load is excessive, resulting in motor lock.
Lighten load. Also, check that the brake is
adequately released if nechanical brake is

used.
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The motor does not rotate if the following commands are given.

1) An operation command is given while coast-to-stop command is output to the control terminals.

2) Both operation command FWD and REV are input.

(2) When motor rotates but the speed does not change.

Motor rotates but speed
does not change.

v

accel eration/decel eration

Yes Ma>.(|mum frlequ?cy Does speed change when
Setting too low freg. setting POT(VR) [ Yes
' No turned clockwise or counter
Changethe setting. |ves| Upper/lower frequency clockwise? | No
limiter activating?
No Does the speed Ves \
Which frequency setting change when UP or J
. N Built-in POT (VR) DOWN key de-
method isin use: built-in ] > N
POT (VR), keypad panel, pressed: °
anal og signal, or - { No
multistep frequency? ﬁ%{?g& %nn%loperalon Can the frequency |, o
setting signal (0 to
+10Vdc, 4 to
. 20mAdc) be
Multistep frequency changed?
External wiring con- No
nections between control —
. iri External wiring con-
terminals X1,X2,X3- o eIV WITING &1 | g necti onsvt\;le;w%en
CM connected correctly? control terminals
13,12,C1 - 11 cor-
rect?
Yes
Freq_u encies for_ each Change the setting
multistep selecting fre- No ¢
quency different? requency. Yes
Yes
Setting of accelera- Probable faulty \I/J
tion/deceleration time drive or error be- Replace faulty fre-
excessively long? No o} ~ause of noise, etc. quency settm_g
Contact Saftronics POT(VR) or signdl
' converter as ap-
U Yes propriate.
Change setting to correct

timefor load.

N

In the following cases, change of motor speed is aso restricted.
1) Bias frequency (F18) setting valueislarge.
2) Signds are input from both control terminas 12 and C1 and there is no significant change in the added value.

(When FO1 is 3)

3) Loadisexcessve and gdl prevention function is activated.
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(3 When motor stallsduring acceleration

eration

Motor stalls during accel-

v

too short?

Acceleration time setting

| No

or load excessive?

Moment of inertia of motor

|, No

Motor terminal voltage
lowered?

|, No

Torque of load excessive?

Yes

Reduce torque of load or
increase drive capacity.

Ves Prolong time setting.
- - p - -
Ves Special motor in use? Ves Consult with Saftronics.
| No —
Reduce moment of inertia
Yes Use thicker cable for wir- of load or increase drive
ing between drive and mo- capacity.
tor, or shorten wiring
length.
No
Setting of torque boost No Increase torque boost
amount correct? amount.
Yes
Probable faulty drive or
error because of noise, etc.
Contact Saftronics.

(4) When motor generates abnormal heat

Motor generates ab-
normal heat

(5) When function change disabled

Function change is disabled.

\/

Any of EO1, E02, EO3 set

Short-circuit between ter-
minals X1,X2,X3 corre-

Motor been continuously
operated at extremely low

speed?

—>

o Use motor exclusive to

drive.

No

Attempt made to change
an unchangeable function
during operation?

YES

YES i :
to5? sponding to function set to
> - 5and CM terminal.
V/f pattern fitted to mo- Change the setting.
No NO
tor? —> /
) NO
— FO0 set 1o 07 > StFO0toO.
\// YES

Change function after

\/NO

Load excessive?

No

Lighten load or increase
motor capacity.

Function to be changed
FOO or HO3?

YES

stopping drive.

Press STOP key and UP or

\/NO

I's the output voltage (at
terminals U,V,W) bal-
anced?

Faulty motor.

Function to be changed
F02? FWD or REV ter-

~1DOWN key simultaneously.

No

Probable faulty drive.
Contact Saftronics.

. Open FWD and REV
minal connected to CM YE P
terminal 2 command.
\/ NO
Function to be changed F05,| YES | Change other functions.
F06, F24, HO1 or H02? T

WV NO

Contact Saftronics.
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8 Maintenance and Inspection
Execute the daily inspection and periodic ingpection for preventing a fault and ensuring long-term religbility.
Note the following regarding the work.

8-1  Daily Inspection

During the operation and conduction, the visua ingpection for abnormal operation is executed from the outside
without removing the covers.
Inspections are usualy done to check the following:

1) The expected performance (satisfying the standard specification) is obtained.

2) Theenvironment satisfies the standard specification.

3) Thekeypad pand display is normd.

4) There are no abnormal sound, vibrations or unpleasant odors.

5) There are no overheating marks or discoloration.

8-2  Periodic Inspection

The periodic inspection must be executed after stopping the operation and cutting off the power source and re-

moving the surface cover.

After power-off, timeis needed for the smoothing capacitors in the DC section in the main circuit to discharge.
To prevent electric shock, make sure that the voltage falls down to the safety value (25Vdc and below) using a
multimeter after the charge lamp (CRG) goes off.

AWARNING

1. Start ingpection five minutes or more after turning off the power supply. (Check that the charge lamp
(CRG) goes off, and check the voltage is 25V dc or below between terminals P(+) and N(-)
Thereisdanger of electric shock.

2. Only the designated person can perform the maintenance and replace components
(Take off any metal objects such as awatch or ring.)

(Useinsulated tools.)

3. Never modify the drive.

Thereisdanger of electric shock or injury.




Table8-2-1 Periodic inspection list

Check part Check item How to inspect Evduation criteria
Environment 1) Check the ambient air tem- 1) Messureby visua 1) The specified standard
perature, humidity, vibration, inspection and the value must be satisfied.
atmosphere (dust, gas oil mist, meter. 2) No foreign matter or
waterdrops) 2) Withvisud in- dangerous objects | eft
2) Areforeign matter or dangerous spection near the drive?
objects such as tools not |eft
around the equipment?
Voltage Arethe voltagesin the main circuit | Measure withthe mul- | The specified standard value
and the control circuit norma? timeter. must be satisfied.
Keypad panel 1) Isthe display hard to read? 1),2) Visud 1),2) The display can be
2) Are the characters complete? ingpection read and is not abnormdl.
Structure such as a| 1) Abnormal sound or vibration? 1) With Visud 1), 2), 3),4),5)
frame or cover 2) Loose bolts (part to be inspection and hearing Not abnormal.
tightened) ? 2) Tighten more
3) Deformation or damage? 3),4),5) With
4) Discoloration by visud ingpection
overheating?
5) Stains and dust?
Common | 1) Loose and missing bolts? 1) Tighten more 1), 2), 3):
2) Deformation, cracks, damage, 2), 3) Visud Not abnormal.
and discoloration by ingpection
overheating and Note: A discolored short-
deterioration in the circuiting bar does not indi-
equipment and the insulation? cate a problem.
3) Stains and dugt?
Conductor | 1) Discoloration and distortion 1), 2) Visud 1), 2) Not abnormdl.
and wire of a conductor by overheating? ingpection
‘é 2) Cracks, crazing, and
5 discoloration of the wire
= sheath?
g Termind Not damaged? Visud ingpection Not abnormal.
block
Smoothing | 1) Electrolyte leakage, 1), 2) Visud 1), 2) Not abnormadl.
capacitor discoloration, crazing, and ingpection 3) The capacitance is
swelling of a case? 3) Measure using the initia vaue x 0.85 or
2) Isasafety vave not out, and capacitance more.
are any valves protruding measuring
excessively? instrument (Note)
3) Measure the
capacitance if necessary

71—




Check part

Check item

How to inspect

Evduation criteria

Resistor 1) Unpleasant smell and crazing 1) Olfactory and 1) Not abnormd.
of the insulation by visual ingpection 2) Less than about +10% of
overheating 2) Visud ingpection the indicated
2) No open circuit? or use a multimeter resistance value
= by removing a
3 connection on one
2 side.
‘® | Trans- Abnormal buzzing or unpleasant Aurd, olfactory, and Not abnormal.
= | formerand | smel? visud inspection
reactor
Magnetic | 1) Rattling when operating? 1) Aurd 1), 2) Not abnormd.
contactor | 2) Roughness of contact? 2) Visud ingpection
and relay
Control PC | 1) Loose screws or connectors? 1) Tighten more. 1), 2), 3),4)
board and | 2) Unpleasant smell or 2) Olfactory and Not abnormal.
+~ | connector discoloration? visual ingpection
§ 3) Cracks, damage, deformation, or | 3),4) Visud
S excessive rust? ingpection
o 4) Electrolyte leakage or a
§ deformed mark on the
capacitor?
Coaling 1) Abnormal sound or vibration? 1) Aural and visua in- 1) The fan must rotate
fan 2) Loose bolts? spection. Turn with smoothly.
(2HPor 3) Discoloration by hand. (Make sure power | 2), 3) Not abnormal
more) overhesting? is off)
= 2)Tighten more
%ﬁ 3)Visud inspection
o | Vetilation | Clogging-up or foreign substanceon | Visud inspection Not abnormal
g way heet sink or intake/exhaust ports?

Note: Use a capacitance measuring instrument available on the market which is easy to use.

Remark: If the equipment is stained, wipe it with a cleaning cloth, which is chemically neutral.

Vacuum-clean the dust.

—72—




8-3  Electrical measurementsin the Main Circuit

The indicated values depend on the meter types because of harmonic components included in the voltage and
current of the main power supply (input) and the output (motor) side of the drive. Therefore, when measuring
with a meter for the commercial power frequency, use the meters shown in Table 8-3-1.

The power-factor cannot be measured using the power-factor meter available on the market which measures the
phase difference between voltage and current. When the power-factor must be measured, measure the power,
voltage, and current on the input side and output side. Then, calculate the power-factor using the following
formulas.

Three-phase
Electric power [W]
Power factor = x 100 [%]
+/3 x Voltage [V] x Current [A]
Single-phase
Power factor = Electric power [W] X 100 [%]
Voltage [V] x Current [A]
Table 8-3-1 Meter for measuring the main cir cuit
Input (power supply) side Output (motor) side DC circuit
Voltage Current Voltage Current
Item ‘Wa\/eform waveform “ waveform Maveform (P( u )7 N(-))
M, 11
' M Terminal
section
Meter Ammeter | Voltmeter | Wattmeter | Ammeter Voltmeter | Wattmeter tDC voltme-
er
neme Pe,s.7 Vis.t We.1 Auv.w Vuvw Wo,w \Y
Meter Moving- Rectifier or Power ne- Moving— Rectifier Power ne- | \, oving-coil
type iron type moving-iron | ter Iron type type (*1) ter
, type type
Symbol * - -
£ | £ I
-]

(*1) When measuring the output voltage by rectifier type meter, an error may occur. Use adigital AC power meter
for good accuracy.



Power supply

[In the case of 3-phase input series]

8-4 Insulation Test

As much as possible, do not test the drive with a megger because an insulation test was done at shipping from

the factory. If amegger test must be done, test as described below. If the test method is incorrect, thereis a pos-
shility of damaging the product. Incorrect use of test specifications for the dielectric strength test may damage
products like megger test. |If the diglectric strength test must be conducted, contact your locd distributor or near-

est Saftronics sales office.

[In the case of single-phase
input series|

Power supply

Figure 8-3-1 Diagram for connections of meters

(1) Megger test for the main circuit
1) Test with a500V dc megger.

2) If the test voltage is connected to the control circuit, remove all connection wires to the control circuit.
3) Connect the main circuit terminas using common wires as shown in Figure 8-4-1
4) Execute a megger test only between the common wire connected to the main circuit and the ground

(termind &G).

5) If the megger indicates SMW or more, it is normdl.
(Thisis the value measured with a drive only.)

& e

@G Drive

G
LUR L2/IS L3IT

(L1L) (None) (L2 Pl P(+) P(+) N(-) U

0O 0O

Megger

I

BN

Figure 8-4-1 Megger Test

Symbols in parentheses () are for the single-phase

230V series.
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(2) Insuletion test in the control circuit
The megger test and the dielectric strength test must not be executed in the control circuit because those parts
will be damaged and cannot be repaired.
Use a high-resistance multimeter for the control circuit.
@® Remove al externa wiring from the control circuit terminals.
@ Execute a continuity test between grounds. If the result is IMW or more, it is normal.

(3) Externd main circuit and sequence control circuit
Remove wiring from &l the terminals of the drive in order not to apply the test voltage to the drive.

8-5 Inquiriesabout Products and Product Warranty
(1) Inquiries
If there is damage, afault in the product, or questions concerning the product, contact your local distributor or
Saftronics. Be prepared to supply the falowing information:
a) Drivetype
b) Seria No. (equipment serial number)
¢) Purchase date
d) Inquiry details (e.g., damaged part, extent of damage, questions, status of fault)
(2) Product Warranty
The warranty period is one year after purchase or 18 months from the year and month of manufacture on the
nameplate, whichever expires first.
However, the guarantee will not apply in the following cases, even if the guarantee term has rot expired:
1 .Damage was caused by incorrect use or inappropriate repair and modification.
2. The product was used in an environment outside the standard specified range.
3. Damage was caused by dropping the product after purchase or occurred during transportation.
4. Damage was caused by an earthquake, fire, flooding, lightning, abnorma voltage or other natural calamities and
secondary disasters



8-6 Warranty Service

The purpose of the following section is to provide
specific instructions to the user of the VM10
drive regarding warranty administration and how
to obtain assistance on both in-warranty and out-
of -warranty equipment.

If assistance is required to determine warranty
dtatus, call:

Saftronics, Inc.
Technical Support
941-693-7200

WARRANTY COVERAGE

Warranty period is 12 months after ingtallation or
18 months after shipment which ever occurs
first.

However, the guarantee will not apply in the fd-
lowing cases, even if the guarantee term has not
expired:

1. Damage was caused by incorrect use or inap-
propriate repair or modification.

2. The product was used in an environment out-
sdethe standard  specified range.

3. Damage was caused by dropping the product
after purchase or occurred during transporta-
tion.

4. Damage was caused by an earthquake, fire,
flooding, lightning, abnormal voltage or other
natural calamities and secondary disasters

Before calling the number at left to determine
warranty status, the drive seriad number will be
required. This is located on the drive nameplate.
If the drive is still under warranty, further infor-
mation will be required per the "in Warranty
Falure Checkligt" shown on following page of
this instruction Book.

OUT-OF WARRANTY PROCEDURES
When the defect has been identified, contact
your locd Authorized Digtributor to order
replacement unit.



IN-WARRANTY FAILURE CHECKLIST

To assst with warranty troubleshooting, the following information is required. This data is needed to evaluate the
cause in an effort to eliminate any further failures.

Model No.:
Serial No.:
Start-Up Date:
Failure Date:
Status When Failure Occurred (check one):

Power-Up Running Accel Decel

Explanation of Failure

Application Information (check Yes or NO)

Input Transformer: Yes No
If Yes: KVA
L1Volts ~ L2Volts  L3Volts
Power Factor Correction Capacitors. Yes No
If Yes: Microfarrad
Other Equipment on Same Power Yes No
If Yes, what?
Line Reactor on Input Yes No
Input Starter Yes No
Output Starter Yes No
Motor Overloads Yes No

Control Terminals Used (circle if used)

30A | 30B | 30C | FM X1 X2 X3 | FWD | REV | CM 1 12 13 C1

Function Codes Different From Factory Settings

Function Code | Setting Function Code | Setting

Failure Message (see Section 4)

Latest Fault Previous Faults: No Message
Hz 1.
A 2.
Y, 3

After all of the Checklist information is acquired, contact the following number for assistance: (941) 693-7200

When returning failed parts, reference the RMA # on the shipping documents that came with the replacement parts,
and ship failed partsto: Saftronics, Inc., Attn: Repair Dept., 5580 Enterprise Pkwy., Fort Myers, FL 33905.

Be sure to mark carton with RMA #.
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9 Specifications
9-1  Standard Specifications
1) Three-phase 230V input
[tem Specifications
Drive HP 1/8 14 12 1 2 3 5
Nomina applied moator
*1 (HP) 1/8 va 12 1

Rated output
o ity *2 (KVA) 0.28 0.56 1.0 16 2.8 4.0 6.6
.% Voltage(V) 3-phase, 200V/50Hz, 200, 220, 230V/60Hz (Proportiond to input voltage)
= |Rated current (A) 0.7 1.4 25 4.0 7.0 10.0 16,5
(o
g Overload capacity - 150% of rated current for 1 min.

Rated frequency (Hz) | - 50, 60Hz

Phases, Voltage, Fre-
guency

- 3-phase 200 to 230V 50/60Hz

- Voltage: +10% to —15%

> yao:':?oe/nfsrequency (Imbalance rate in power supply voltage: 2% or less*7)
o Frequency: +5% to —5%
3 Capability for voltage | - When the input voltage drops 165V or more, the drive can be operated continuoudy.
g_ dip*3 When the input voltage drops below 165V from rated voltage, the drive can be operated
for 156ms.
2 [Rated input current *6[ 0,59 0.94 1.6 3.1 5.7 8.3 14.0
£ (with DCR)
(without DCR) 1.1 18 34 6.4 111 16.1 255
Required power sup-
oly capacity *4 (KVA) 0.3 04 0.6 11 2.0 29 4.9
Braking torque
2 *5 (%) 150 100 50 30
g DC injection - Starting frequency: 3Hz(fixed), Braking current (O to 100%),
braking Braking current ( 0 to 30%)
Enclosure (IEC 60529) |, Closed type P20
Cooling method * Sdf-cooling * Fan cooling
Weight (Lb) 1.3 | 13 15 | 18 33 | 33 4.9
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2) Single-phase 200V input series

[tem Specifications
Drive HP 1/8 14 12 1 2 3
Nominad applied motor
*1 (HP) 18 va 172 1 2

Rated output
o ity *2 (KVA) 0.28 0.56 1.0 1.6 2.8 4.0
.% Voltage(V) - 3-phase, 200V/50Hz, 200, 220, 230V/60Hz (Proportiond to input voltage)
g Rated current (A) 0.7 1.4 2.5 4.0 7.0 10.0
[e
g Overload capacity - 150% of rated current for 1 min.

Rated frequency (Hz) | - 50, 60Hz

Phases, Voltage, Fre-
quency

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

Voltage/frequency _ . LBt _ED
§ variaions - Voltage: +10% to —10%, Frequency: +5% to —-5%
7 | Capability for voltage | - When the input voltage drops 165V or more, the drive can be operated continuoudy.
o |dip*3 When the input voltage drops below 165V from rated voltage, the drive can be operated
§_ for 15ms.
+ | Rated input current *6 | 1 2 2.0 35 6.5 11.8 17.7
2 (with DCR)
= | (without DCR) 2.3 3.9 6.4 11.4 19.8 28.5
Required power sup-
oly ity *4 (KVA) 0.3 04 0.7 13 2.4 3.6
2 Braki ng*té)r((%—: 150 100 50 20
g DC injection . Starting frequency: 3Hz(fixed), Braking current (O to 100%),
braking Braking current ( 0 to 30%)
Enclosure (IEC 60529) « Closed type [P20
Cooling method » Sdf-cooling * Fan coaling
Weight (Lb) 1.3 | 1.3 | 15 | 2.0 35 | 4.9
Notes:

*1 A 4-pole standard motor is assumed as a nomina applied motor.

*2 Drive output capacity (KVA) a 230V.

*3 When amomentary power failure occurs, while rated voltage is applied 85% of load of nomina motor is

given.

*4 When an optional power-factor correcting DC reactor is used.
*5 Average braking torque where an unloaded motor decelerates and stops from 60Hz

operation. (Varies according to the motor efficiency)
*6 The specification is calculated on assumption that the drive is connected to a 500 kVA -equivalent power

transformer.

*7 The inter-phase imbalance ratio (%) = ((Max. voltage) - (Min. voltage)) / (Average voltage among three

phases) x 67
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9-2  Common specifications
Item Specifications Remarks
Maximum
output fre- |- 50 to 120Hz (in 1Hz steps)
quency
I‘Brﬁency - 2510 120Hz (in 1Hz steps)
22—
g gg :er::gf fre- - 1to 6Hz (in 1Hz steps)
g| |Carierfre- | . 075t015kHz
% quency (Vector-distribution PWM control selectable at 7kHz or less)
g When operating at a carrier frequency of 9kHz or above, the frequency
may automatically drop to 8kHz to protect the drive.
Accuracy - Andog setting:+1.0% of maximum frequency (at 25+10°C)
- Keypad pandl setting:£0.01% of maximum frequency
(at —10 to +50°C)
Setting reso- - Analog setting: 1/256 of Maximum frequency
[ution - Keypad pand setting: 0.1Hz(99.9Hz or less), 1Hz(100Hz or more)
Voltageffreq. - Output voltage proportiona to input voltage. Base frequency
Characteristic adjustable from 25 to 120Hz.
- Manual setting by code O to 31.
Torque boost (setting for variable torque load available)
Starting torque | - 150% or more (at 6Hz)
Control method | S1usPidd PWM contral .
(with smplified current-vibration suppression)
Operation . Keypad operation: | RUN| or [STOP| key :
method Input signal: Forward/Reverse/Stop command, Coast-to-stop
command, Trip command (Externd darm),
Alarm reset
= Frequency set- | - Keypad operation: ,Digita setting by or key
Sting - Built-in potentiometer
3 - Andog input: 0 to +5Vdc, 0 to +10Vdc, 4 to 20mAdc
(Multistep) - Up to 4 multistep frequencies can be set in 2-bit external signa by termina
function selection
(Linked opera- | - Setting by RS485 serial communication (Option)
tion)
Acceleration/ - 0.01to 60.0s
deceleration (Independently adjustable acceleration and deceleration)
time
Frequency - High and low limits can be set for output frequency between 0 to 100% in
limiter Hz
Biasfrequency | - The bias frequency can be set from —100 to +100% in Hz.
SG;ﬁr;éf;g;:gcy - 5Vdc or 10Vdc gain can be selected.
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Item Specifications Remarks
Freguency jump | - Jump frequency (3 points) and jump hysteresis width (1 point) can be pre-
control Set.

S| Restart after

S| momentary - Drive restarts without causing drive-trip when power supply recovers.
power failure
PID control - PID control function is provided standard.

Enclosure - 1P20

(IEC 60529)

Cooling method - Naturd cooling for 1 HP or less, Fan cooling for 2 HP or more
Running, - Output frequency, output current, and PID reference va ue/feedback value
stopped The CRG lamp is on when the capacitor is charged.

Program mode | - Function code and data code
Tripped [Cause of trip by code]
- OC1 (Overcurrent: during acceleration)
- OC2 (Overcurrent: during deceleration)
- OC3 (Overcurrent: while running at constant speed)
- OU1 (Overvoltage: during acceleration)
- OU2 (Overvoltage: during deceleration)

S - OU3 (Overvoltage: while running at constant speed)

@ - LU (Undervoltage)

S - OH1 (Overhesting: Hest sink)

- . OH2 (Overheating: Externa alarm)

- OL (Overload: Motor)

- OLU (Overload: Drive)

- Erl (Memory error)

- Er3 (CPU error)

- Er6 (Operation error)

- Er8 (R485 communication error)

- Lin (Input phase failure)
Running, - Fault history datais stored and indicated for the past four trips. Datais
Tripped retained while power is off.
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Protection

Item Specifications Remarks
Overload - Internal electronic thermal overload relay protects drive overload.
Overvoltage - Detect the excessive DC link circuit voltage to stop drive.

Overcurrent - Detect overcurrent due to overload on drive output Side to protect drive
Incoming surge |- Detect incoming surge voltage between AC power and the earth to protect

drive.
Undervoltage - Detect the DC link circuit undervoltage to stop drive

. - Detects the cooling fan fault or abnormal temperature rise of drive to pro-

Overhesting .

tect drive.
Short-circuit - Detect overcurrent due to short-circuit on drive output side to protect drive.

- Detects overcorrect due to ground fault on drive output side to protect drive.

Ground fault

(Detect at starting)

Motor protection

- Protect general-purpose motor with el ectronic therma overload.

Input phase fail- |- The driveis protected against phase failure on the input side or over-current
ure protection due to inter-phase imbalance.
(only for 3-phase
200V series)
Stall prevertion |- Controls frequency to prevent OC trip in case of the output current exceeds
the limit value during acceleration.
- Lowers the frequency to hold amost constant torque in case of the output
current exceeds the limit value during constant speed running.
- Controls frequency to prevent OU trip in case of the DC link circuit voltage
exceeds the limit value during deceleration.
Retry - “Retry” function can be set for the protective functions OC1 to OC3 and
OU1 to OU3.(No. of times of retry: 5, waiting time: 0.5s fixed.
Dielectric - At 2000V ac for 1 min. between any main circuit terminas and
strength test ground.(10mA or less)
Megger test - At 500V dc megger test between any main circuit terminals and ground

(5MW or more)
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tor

Item Specifications Remarks
Ingtalation - Indoor use only. Do not ingtall a dusty location(Degree of pollution: 2) or
location expose to direct sunlight, corrosive gases, flammable gases.

Ambient - -10to +50°C (+14 to +122°F)
temperature
Ambient - 510 95%RH ( No condensation )
humidity
é Altitude - 3300 Feet (1000 M) or less
é Vibration -3mm:  2tolessthan 9 Hz
UEJ . 9.8m/s”: 9tolessthan 20 Hz
.2m/s:  20tolessthan 55 Hz
- 1m/s:  55to less than 200 Hz
Storage tem- - -251t0+65°C
perature
Storage humid- | - 5to 95% RH (No condensation)
ity
Higher - Termina for connecting power-factor correcting DC reactor (DCR) ispro- [P, P(+) terminal
harmonics vided as standard.
current
w suppression
E Charging sup- | - Charging suppression resistor is built-in for al drive unit.
5 |pression resis-

Coaling fan
ON/OFF con-
trol

- Cooling fan can be automatically stopped when drive is stopped.
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9-3 Dimensions

3.15 (80)

A

0.26 (6.5)

2.64 (67)

4-0.2 x 0.23 (4-5x6) holes |

v

0.26 (6.5)
020

-

A

Y

AHHHAAHAAHAHAHRH

4.33(110)
472(120)

AHHHHHHAHHHHAH ~

020

— [ ——
0.08(2) D S
< gl
0.68 (17.2 D3 =
TERMINAL 2 ( )= 3
\ Sy
% "
-§ " :
= B o | .
L — \J ! A
[/ ' A4
A
Terminal 3 |'« D2 > =
(M3 .5) D1 | s
- v Q
Terminal 1 g
(M2.5) 3.15(80)
045(11.5)
02 x0.23 (4-5 x 6) holes | J10.06(1.5)
264 (67) =
@ Hle "g
8 «
< N
<

Detailed diagram for (0.2 x 0.23) hole
Up/Down or right/left symmetry

1.05 (26.6)

TERMINAL 1 [30A] 30B | 30C| FM | X1] X2 [X3|FWD|REV|CM| 11 [12] 13 |C1]

TERMINAL 2| G |L1/R|L2/S|L3/T|P1]|P[+]]

| G

| L1/L|

|L2/N|P1|P[+]]

3-phase 230V series

TERMINAL 3 [P[+][ N[-]| U | V [W] G |

Three-phase 230V

Single phase 230V series

External Dimensions: inches (mm)

Model No. HP D DI D2 D3 D4
VMI0E9ST32F 12## 1/8 3.15(80) [ 2.70 (68.5) | 1.07 (27.2) | 0.39 (10) | 1.7 (43.2)
VMI0E9ST32F25## 1/4 3.35(85) | 2.89(73.5) | 1.27(32.2) [ 0.59 (15) | 1.9 (48.2)
VMI10E9ST32F50## 172 3.74(95) | 3.29(83.5) [ 1.66(42.2) [ 0.98 (25) | 2.29 (58.2)
VMI0E9ST32001## 1 4,72 (120) [ 4.27 (108.5)| 2.65 (67.2) | 1.97 (50) | 3.28 (83.2)
Single-phase 230V
VMIOE9ST12F 12## 1/8 3.15(80) [ 2.70 (68.5) | 1.07 (27.2) | 0.39 (10) | 1.7 (43.2)
VMIO0E9ST12F25## 1/4 3.35(85) | 2.89(73.5) | 1.27(32.2) [ 0.59 (15) | 1.9 (48.2)
VMI0E9ST12F50## 172 4.53 (115) [ 4.07 (103.5)| 1.66 (42.2) | 0.98 (25) | 2.29 (58.2)
VMIO0E9ST12001## 1 5.51 (140) ] 5.06 (128.5)] 2.65(67.2) | 1.97(50) | 3.28 (83.2)

## Indicates product revision.
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Layout of Mounting hole | |

026)

0.08 2 <
~
4.33 (110) 08 ) D ___ &
0.24 () 3.86 (98) 0.24 (8) TERMINAL 2 0.621172) D3 5
2-00.2 (2-05) 024 (6) Ma N S
D | N I
T T i
T T
T} im
1] T
= W & ’8‘
T T ~| @
= = = —
T ] g| & Z
: EE = :
T im ©
= FREQ. SETFS L 1 [ XS
= T " N
= v [/ | P
$0.24 (6) D2
{ ~
0.2(5) 9
' Terminal 1 Terminal 3 5
(M2.5) (M4) o
D1
25635 3.86 (99)
—_——— I -__-__-__-W-_h
_— — | 2-00.2 (2-J5) i
—_————  —— e ’ H
0og 031(8) | | _
[ | A - || 2
T | E
e
- N | | <
N~ '
[2) H
2 !q:_._._.'i
(a0}

/R
.

- —d B

0.241 (6)

TERMINAL 1 [30A] 30B | 30C| FM | X1] X2 [X3|FWD|REV|CM| 11 [12] 13 |C1]

TERMINAL 2| G |L1/R|L2/S|L3/T|[P1[P[+]] | G [L1L] [L2IN|P1][P[+]]|
3-phase 230V series Single phase 230V series

TERMINAL 3 [P[+][ N[-]| U | V [W] G |

Three-phase 230V

Model No. HP External Dimensions: inches (mm)
D D1 D2 D3
VMI10E9ST32002## 2 5.47(139) | 5.02 (127.5)| 3.20(81.2) | 2.52 (64)
VMI10E9ST32003## 3 5.47(139) | 5.02 (127.5)| 3.20(81.2) | 2.52 (64)

Single-phase 230V
[VM10E9ST12002##] 2 | 5.87(149) | 5.41 (137.5)] 3.20 (81.2) | 2.52 (64) |

## Indicates product revision
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2-@0.2 (2-35)

5.51(140) 0.08@Q) D o
0.24(6) 5.04(128) 0.24 (6) TERMINAL 2 068 (172) D 5
| | lo w4 \ Sy
D [ N
= 02
=
= 8 8 .-
. .
= DM
= e E -
= OO@H 3| 3 >
= a~— =| =
O H° o
= ] 3| S .
= FREQ. SETi ==19 28
= - — ] ¥ Q
- 56 v 8
am [T y -
024 D2 <
) , 5
Terminal 1 Terminal 3 =}
(M2.5) (M4)
D1
261863
5.04 (128)
©9 l o —-—-—F}—
| \2:202(-05)
027 1 . |
g - Ik
: | |
© 020 .
024 4 P e
Layout of Mounting hole —’I'I‘—

026)

TERMINAL 1 [30A| 30B | 30C| FM [ X1] X2 [ X3|FWD|REV|CM| 11 [12] 13 |C1]

TERMINAL 2| G [L1/R|L2/S|L3/T|P1[P[+]]|

| G

| L1/L|

| L2/N|P1]|P[+]|

3-phase 230V series

TERMINAL 3 [P[+][ N[]| U | V [W]| G |

Three-phase 230V

Single phase 230V series

External Dimensions: inches (mm)
Model No. HP D D1 D2 D3
VMIOE9ST32005## 5 5.39(137) | 4.94 (125.5)| 3.51(89.2) | 2.83(72)

Single-phase 230V

[ VM10E9ST12003##] 3

| 539(137) | 4.94 (125.5)] 3.51(89.2) | 2.83 (72) |

## Indicates product revision
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10 Options

10-1 Built-in Options

Thereis an optiona built-in card for R$485 RTU serid communication. Ask the distributer for details.

10-2 External Options

Table 10-2-1 External Options

Molded case circuit
breaker

The molded case circuit breaker (MCCB) is connected for protecting the main
circuit wiring to the drive and for turning power on and off. The rated current or
the rated interrupting capacity varies according to the power supply specifica-
tions.

For input power-factor
correction
AC reactor (ACR)
DC reactor (DCR)

Thisis connected in the following cases.

When the power transformer capacity is more than 500 kVA.
When the imbalance ratio between phases of source voltage exceeds 2% (The
vaueis equivaent to our conventiona alowable value.)
Maximum voltage [V] - Minimum voltage [V]

Imbalance ratio between phases =

0,
Average voltage among three phases [V] X 67 [%]

To reduce input harmonic current

The input power factor isimproved to 0.75 to 0.85 (ACR).

The input power factor isimproved to 0.9 to 0.95 (DCR).

If there is athyristor load in the same power supply, if the capacitor for power-
factor correcting is turned on or off, or if the surge voltage in the power supply is
large (ACR only)

* The AC reactor is unnecessary when the DC reactor is used.

Magnetic contactor The drive can be operated without connecting the magnetic contactor. When the
(MC) drive protective function is activated, this should be connected to turn off the
power for safety.
Surge absorber Thisis connected to suppress the surge generated by the exciting coil when

switching on or off the magnetic contactor and the control relay.

Reactor for radio noise
suppression

Thisis used for noise suppression when the drive causes excessive noisein ara-
dio or eectronic equipment around the drive.

Frequency setting POT
(VR)

This is connected when the frequency is set from the control circuit terminal us-
ing drive power.
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11 Applicable DC reactors

| Connection method |

Power
supply Motor
LUR(LLL) y
o= :
L3T(L2IN)

®. -

é—es

Input power-factor
correcting DC 1 P1
reactor

E P(+) P(+)

&

Symbols in parentheses ( ) are for single-phase 230V series.
Fig. 11-1-1 Connection method of Input power-factor correcting DC reactor (DCR)
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12 Compliance with standards

12-1 UL/cUL standards[Applicableto products with UL/cUL mark]

12-1-1 General
The UL standards stand for Underwriters Laboratories Inc. and they are safety standards aiming at preven-
tion of fire and other accidents in the United States, thereby providing protection for operators, service per-
sonnel and other persons.
The cUL standards are established by UL in the view of compliance with the CSA standards. The effect of
products certified for the cUL standards is equa to that of products certified for the CSA standards.

12-2-2 Precautions
When using the UL/cUL certified product, refer to "Compliance with UL/cUL standards’ on page 1.
For connection, refer to Fig. 12-1-1.

Open Type Equipment “indoor use only”

Suitable for use on a circuit capable or delivering not more than 5,000 rms symmetrical amperes, 240V
maximum.

When Protected by Class J Fuses.

Use 60/75 C CU wire only.

A Class 2 circuit wired with Class 1 wire.

Field wiring connection must be made by a UL Listed and CSA Certified closed-loop termina connector
gzed for the wire gauge involved. Connector must be fixed using the crimp tool specified by the connec-
tor manufacturer.

Solid state motor overload protection is provided in each moddl.

FOR SINGLE PHASE POWER INPUT
FUSE
(See page 1for rating.)
1
LIL L2/N G [LUR|L2S|L3T| P1 | P(+)

[THR] [CM]

P(+) | NC)

]
| —

/_l_J_ c

// THRMAL
OL RY

Fig. 12-1-1 Recommended wiring
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12-2 Compliance with EMC directivein EU [Applicableto products with CE mark]

12-2-1 General
The CE mark indicated on the VM10 series concerns with European minister directorate drective
89/336/EEC concerning the environmental el ectromagnetic compeatibility EMC, and other directives are not
included.
The CE mark does not prove that the entire machine or system housing our product complies with the EMC
directive. Therefore indication of the CE mark to the entire machine or system will be done at the responsibil-
ity of the manufacturer or the machine. Thisis because:
1) The CE mark attached on our product supposes operation of the product under certain conditions. Satis-
faction of the conditionsis up to the manufacturer of the machine.
2)  Generdly speaking, various devices are used in a machine or system as well as our product. Therefore
consideration for the entire machine or system must be paid by the manufacturer of the machine.
The EMC directive includes immunity to the incoming noise and emission of outgoing noise. The general pur-
pose drive houses an internal element switching at a high speed which generates electric noise.
Applicable standards Immunity: EN 61800-3/1996

Emisson: EN 61800-3/1996

Above-mentioned "certain conditions’ include installation of a dedicated RFI filter in ametallic control pandl.
Refer to in exclusive Instruction Manua for RFI Filter for details.

12-3 Compliance with low voltage directivein EU [Applicable to products with TUV or CE mark]
12-3-1 General
The genera purpose drive is applicable for the low voltage directive in EU. Compliance of the VM10
series with EN 50178/1997 has been obtained from a testing organization in EU and compliance with
the low voltage directive is asserted.

12-3-2 Precautions

Refer to "Compliance with low voltage directive in EU" on pages 2 and 3 when using our product as one com-
plying with the low voltage directive in EU.
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13 Electromagnetic Compatibility (EMC)

13-1 General

In accordance with the provisions described in the European Commission Guidelines Document on
Council Directive 89/336/EEC, these drives are classified as as "Complex Components”.

Classification as a "Complex Components" allows a product to be treated as an "apparatus"”, and thus
permits compliance with the essential requirements of the EMC Directive to be demonstrated to both
an integrator of VM10 Drives and to his customer or the installer and the user.

VM10 Drives ae supplied "CE-marked', signifying compliance with EC Directive 89/336/EEC

when fitted with specified filter units installed and grounded in accordance with this sheet.

This Specification requires the following performance criteria to be met.

EMC product standard EN61800-3/1996

Immunity : Second environment ( Industrial environment )
Emission : First environment ( Domestic environment )

Finally, it is customer’ s responsibility to check whether the equipment conforms to EMC
directive.

13-2 RFI Filters
It is strongly recommended that the appropriate VM10 input filter is used, as shown in the following
table, to limit RF current flowing into the main supply circuit. Without an input filter a VM10
installation may not meet statutory requirement. The drives contain high-power semi-conductor
devices which are switched at high speeds to synthesize a near-sinusoidal current wave form across
the frequency range of output. Rapidly-changing voltages and currents will generate some degree of
electromagnetic emission. Emissions will be predominantly conducted through the motor and the
mains supply cables, although some radiated emissions will be detected in close proximity to the
drive system. It is essential that precautions are taken both at the design stage and at the time of in-
stallation to prevent radio frequency interference (RFI) from the drive system affecting sensitive
equipment in close proximity.
The RFI filters range are designed especially for the VM10 Drive and help to ensure EMC com-
pliance of machinery an installations using the Drives. The Drives single phase series may be
mounted on top of the filter using the integral fixing positions, the intention being that valuable space
inside wiring cabinets may be saved. (Refer to Table 13-2-2)
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Table 13-2-1 RFI filters Dimensions

Drive HP Filter Type Rated Max. Dimensions Mount Dims | Ferrite | Total
Current | Rated LxWxH Y x X Ring Weight
Voltage | (mm) (mm) (kg)
Three Phase EFLO75SP2 6A 9.57x3.35x3.66 | 8.98x2.32 OF1 3.3 Fig.
1/8 to 1HP (EFL-0.75SP-2) 240Vac | (243x85x93) (228x59) (1.5) 13-2-1
Three Phase EFL370SP2 25A 9.17x4.13x5.35 | 8.46x3.15 OF2 55
2 to 5HP (EFL-3.7SP-2) (233x105x136) (215x80) (2.5)
Single Phase EFL020C117 4A 7.09x3.39x1.50 - L 15 Fig.
1/8 to 1/ 4HP (EFL-0.2C11-7) 240Vac (180x86x38) (0.7) 13-2-2
Single Phase EFLO75C117 12A 7.09x3.39x1.50 . . 15
1/ 2 to 1HP (EFL-0.75C11-7) (180x86x38) (0.7)
Single Phase EFL150C117 20A 7.48x4.61x1.81 . L 2.6
2HP (EFL-1.5C11-7) (190x117x46) (1.1)
Single Phase EFL220C117 29A 9.45x5.83x1.81 . - 3.3
3HP (EFL-2.2C11-7) (240x148x46) (1.4)
(. N :
D £ [ ]
e I
LT L2 L3 PFE [————]
LINE —
_—
¥ L _—=
— $D
[=———=} H
[—}
[ e |
[=——]
LOAD
@ uwuiw @
® I T
{ 0 )} v " Ferrite Ring Dimensions
P -
— PatNo. | D | H | T
(mm) | (mm) | (mm)
OF1 098 | 2.0 | 0.67
(25) | (51) | (A7)
Fig13-2-1 OF2 |161]| 2.8 |0.71
(41) | (71) | (18)
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Fig. 13-2-2

Note : For detail, refer to the instruction manual that comes with the RFI filter.

Remark : To minimize the conducted radio disturbance in the power distribution system, the length of motor cable

should be as short as possible. And it is user's responsibility to confirm that the apparatus, which the Drives in-
galed in, conforms to EMC directive when longer motor cable is used or other installation conditions are differ-

ent from those described in this manual.
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13-3 Electromagnetic Compatibility (EMC) Recommended I nstallation I nstructions
It is necessary that these instructions be followed to conform to EMC Directives.
Follow the usual safety procedures when working with electrical equipment. All electrical connec-
tions to the filter, Drive and motor must be made by a qualified electrical technician.(Refer to Fig.

13-3-1 and Fig. 13-3-2)

Use the correct filter according to Table 13-2-1.

Install the Drive and filter in a electrically shielded metal cabinet.

The back panel of the wiring cabinet of board should be prepared for the mounting dimensions
of the fiter. Care should be taken to remove any paint etc. from the mounting holes and face
area of the panel. This will ensure the best possible grounding of the filter.

Use a shielded cable for the control, motor and other main wiring which are connected to the
Drive. The screens should be securely grounded.

It is important that all wire lengths are kept as short as possible and that incoming mains and
outgoing motor cables are kept well separated.

In case of a ferrite ring is provided with the filter, fit a ferrite ring to the motor cable with the 3
phase conductors only passing twice through the center of the ferrite.

Metal Cabinet

RCD or " Ferrite Ring

MCCB RFI *2 2 turn _
Filter Drive *3 ... Shielded Motor Cable

® L1 L1 L1/R U 7
¢ ® L2 L2 L2/s V H l M
1  °* —.uw L3/T WH
e @c e =
Shielding must be Electrically

Continuous and grounded at

the cabinet and the motor

3PH
Power Supply

1

" Incaseof single phase power supply - In case of single phase power supply
Is, L,N,L" and N’ bstituted .

models, LN,L" an are substitute models, L1/L and L2/N are substituted

for L1,L2,L3,L1",L2" and L3’. forL1/R,L2/S and L3/T.

3 .
* In case of single phase power supply
models, ferrite ring is unnecessary

Fig. 13-3-1 Recommended Installation
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In case of control wires, use shielded wires
and fix a part of shield by a clamp.

1|—e

Fig. 13-3-2 Recommended installation detail inside the enclosure
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