INSTRUCTION MANUAL e
FUJI GENERAL-PURPOSE
INVERTER
FVR-E9S-EN Series

Single-phase 2 0 0 V 0.1~2.2kW
Three-phase 4 0 0V 0.4~4.0kW

/A CAUTION

B Make sure you read this instruction manual thor-
oughly before installing, wiring, operating and
inspecting this Inverter.

B Please make sure that this instruction manual
accompanies the Inverter to the end user.

B Keep this instruction manual in order not to lose
so that it will always be available for the duration
of the Inverter's operating life.

B Product specifications are subject to change for

improvement without notice.

Fuiji Electric Co., Ltd. Si47-0387b



Foreword

Thank you for purchasing a Fuji FVR-E9S Series Inverter.

This Inverter is designed for variable-speed operation of three-phase induction motors. Before use, read
this instruction manual thoroughty to gain a full understanding of the correct operation procedures.

Incorrect handling of the Inverter may cause problems or may give damages to the Inverter and may

reduce the Inverter's operating life.

This instruction manual does not contain instructions regarding optional components such as interface
cards. For details on such optional components, please refer to the separate instruction manuals for each

component.

Please keep this instruction manual carefully and accompany to the end user who uses this Inverter.
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1. Introduction

This Inverter is designed for variable-speed operation of three-phase induction motors. This instruction
manual contains descriptions of the correct procedures for installation, wiring, Inverter operation, keypad
panel operation and maintenance and inspection for the Inverter.

2. Safety Precautions

Before carrying out instailation, wiring, operation, maintenance or inspection of the Inverter, read this
instruction manual thoroughly to gain a full understanding of the correct operation procedures. Make sure
that you have read all product details, safety information, warnings and cautions before use.

The following classifications for warnings and cautions are used throughout this manual.

1

| s < .
78\ = | Denotes operating procedures and practices that may result in severe
WARN}NQJ injury or loss of life If not correctly followed,

A ] Denotes operating procedures and practices that, it not strictly observed,
4\ |
CAUTION ‘ may result in persenal injury or damage to the equipment. |

The severity of injury or damage that can result from failure to follow a caution given can increase in
severity depending on conditions. In any case, the insiructions given are very important and should be
followed at all times.

CAUTION FOR LOW VOLTAGE DIRECTIVE

CAUTION

@Control circuit of upper controller connected to terminal for control from outside, must be PELV
(Protective Extra Low Voltage) circuit or SELV (Safety Extra Low Voltage) circuit insulated by double
or reinforce insulation.

@®The ground terminal @ should always be connected to the ground. Don't use the only ELCB
instead of electric shock protection.

@Connect a single wire to the ground terminal €. Don't connect two or more wires to the ground
terminal & .

@Use MCCB or MC that conforms to EN or [EC standard.

®Connect the power supply of over voltage category I . If the power supply is over voltage category
U1, use an over voltage protective device which limits the over voltage to 2.5kV or less.

(continued to next page)



CAUTION FOR LOW VOLTAGE DIRECTIVE (continued from previous page)

CAUTION

1) Surge absorber 2) Isolation transformer
i L1 ] — [
\ L2 \ L2
T e LR L3
%ZF == Varistor |
Surge absorber Isolation transformer

|

>~

@&

Recommend surge absorber
200V Series : R.AAV-781BXZ-4
400V Series : R.A.V-801BXZ-4

@ The inverter has to be installed in environment of pollution degree 2. If the environment is pollution
degree 3 or 4, the inverter has 1o be installed in a cabinet of [P54 or higher.
@Use a prescribed wire according to the EN60204 Appendix C.
@Install the AC reactor, DC reactor, output filter and braking resistor in an enclosure that meets the
following requirement, to prevent a human body from touching directly to these options.
1) When a person can touch easily on each connecting terminal or five parts such as surface of
the inverter, install the inverter in an enclosure with a minimum degree of protection of IP4X.
2) When a person can not touch easily on each connecting terminal or live parts such as surface
of the inverter, install the inverter in an enclosure with a minimum degree of protection of IP2X.

CAUTION FOR UL/CSA REQUIREMENTS

CAUTION

®[WARNING] Hazard of electrical shock. @[AVERTISSEMENT] Risque de choc
Disconnect incoming power before working electrique. Couper l'alimentation avarnt le
on this control. depannage de cette commande.
@|WARNING] More than on live circuit. See @[AVERTISSEMENT] Cet equipment
diagram. renferme plusieurs circuits sous tension.
Voir le schema.
@[CAUTION] Dangerous voltage exist until ®ATTENTION] Presence de tensions
charge light is off. dangereuses tant que le voyant n'est pas
eteint.

@UL/CSA recognition is acquired in the case of installing the inverter in a cabinet. When it make the
inverter to conformity with UL/CSA requirements, install the inverter in a cabinet.

@Use 60/75 dég C copper wire only.

@ Connect the wire cable to the terminal blocks, which are the input terminals L1, L2 and L3, the
output terminals U, V and W, and the control terminals, with appropriate ring lug. Use a recommend
tool according to the terminal maker when attaching ring lug.

@Tightening torque and wire range for field wiring terminal are marked adjacent to the terminat or on
the wiring diagram.

(continued to next page)



CAUTION FOR UL/CSA REQUIREMENTS (continued from previous page)

CAUTION

Required Wire diameter
torque Recommended
! [AWG ]
[ Pound-inches ] > Fuse Fuse
Voltage |  Inverter type (Nem) (mm?) (Al
Main L1, L2, L3 | Gould | Bussmann|
terminal | Control | U, V, W | Control part part
FVRO 4E9S-4EN
e 6 | A4ds | JKSB
3-phase | FV FVRO 75E9S-4EN 15 16
400V | FVR1.5E9S-4EN AEN ’ (1.5)
system (1.8) 15 A4d15 JKS15
FVR4.0E9S-4EN | 62 | 1425 | 24 | 20 | A4J20 | JKS20 |
FVRO.1E9S-7EN ©.7) 0.2)
e 16 6 A4J6 JKSB
_ FVRO 2E9S 7EN 10.6
Singte- |- 1 (1.5)
phase FVR0.4E9S-7EN (1.2) 10 | A4J10 JKS1O
200V | FyRo.75E 98- 7EN | 14 (2.5) 15 | A4J15 | JKS15 |
system o A IR
v FVR1. 5E98 7EN 15.9 12 (4.0) 20 AdJ20 JKS20
FVR2. ZEQS 7EN (1.8) ’»10 (6.0) 30 A4J30 JKS30

1) The single-phase series have L and N terminals instead of L1, L2 and L3.

UL Listed fuse should be used.
@®"Suitable for use on a circuit capabie of delivering not more than 1,000 rms symmetrical amperes,
240V maximum” or equivalent. For FVR0.1E9S-7EN, FVR0.2E9S-7EN, FVRO0.4E9S-7EN and
FVR0.75E9S-7EN only (for 240V AC max. input types).

"Suitable for use on a circuit capable of delivering not more than 5,000 rms symmetrical amperes,
240V maximum" or equivalent. For FVR1.5E9S-7EN and FVR2.2E9S-7EN only {for 240V AC max.
input types).

"Suitable for use on a circuit capable of delivering not more than 1,000 rms symmetrical amperes,
480V maximum" or equivalent. For FVR0.4E9S-4EN and FVR0.75E9S-4EN only (for 480V AC max.
input types).

"Suitable for use on a circuit capable of delivering not more than 5,000 rms symmetrical amperes,
480V maximum” or equivalent. For FVR1.5E98-4EN, FVR2.2E9S-4EN and FVR3.7E9S-4EN only
(for 480V AC max. input types).

@For other items, please refer to another instruction manual attach to the inverter.




APPILCATIONS

& WARNING - FIRE AND PERSONAL INJURY HAZARD

@®This Inverter is designed for variable-speed operation of three-phase induction motors. It
cannot be used with single-phase motors or for any other applications, otherwise fire may

result.

@®The Inverter cannot be used by itself for elevators, life-preservation equipment or other
equipment which is directly related to human safety. In such situations, sufficient
consideration should be given to overall system configuration, not just to the Inverter,

otherwise serious accidents could result.

INSTALLATION

WARNING - FIRE AND PERSONAL INJURY HAZARD

Reference
page

@Install the Inverter t6 a non-flammable surface such as a metal surface,
otherwise fires may result.

@Do not place the Inverter near flammable materials, otherwise fires may result.

@®Do not hold the Inverier by the Inverter cover when transporting it, otherwise
the Inverter may fall down, which could cause severe injury.

@Do not let any scraps of thread, paper, sawdust, dirt, metal shavings or other
foreign objects get inside the Inverter or onto the cooling fins, otherwise fires or
problems with operation may resuit.

@®Do not install and operate the Inverter if it is damaged or if some of the paris are
missing. Doing so may result in severe personal injury.

@Do not touch the inverter cooling fin because it can get very hot, otherwise
personal injury may result.

@Install the inverter in the environment of poliution degree 2. If environment is
pollution degree 3 or 4, the inverter has to be instatled in a cabinet with 1P54 or higher.

12
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RING

WARNING - FIRE AND ELECTRIC SHOCK HAZARD

Reference
page

@wWhen connecting the Inverier to a power supply, be sure to connect it via a
circuit breaker, a leakage current breaker or a fuse, otherwise fires may result.
@Use only fuses and circuit breakers with rated capacities that are suitable for
use with the Inverter. Failure to do so may result in fire.

@It is prohibited to connect the inverter to the supply under sole use of the
residal current profective device.

@Connect the Inverter with a secure ground, otherwise electric shocks or fires
may result.

@wiring work should only be carried out by suitably qualified personnel,
otherwise electric shocks may result.

@WMake absolutely sure that the power supply is turned off (open) before wiring,
otherwise electric shocks may resuit.

@Wiring work should only be carried out after the Inverter itself has been
installed, otherwise electric shocks or injury may resuit.

14
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CAUTION Re;zrggce

@Check that the phase and voltage of the AC power supply being connected matches 15
the input phase and rated input voltage of the Inverter. Using an improper power
supply may cause injury or damage to equipment.

@®Do not connect AC power to the output terminals (U, V, W), otherwise injury may 15
result.
@The Inverter, motor and wiring produce electromagnetic noise during operation. Make 19

sure that this does not interfere with the operation of any sensors or other equipment |
which may be nearby. otherwise accidents may result.

OPERATION

AN Reference
WARNING - ELECTRIC SHOCK HAZARD page

@Aiways install the Inverter cover before turning on the power supply. 22
in addition, do not remove the Inverter cover while the power is on.
Failure to observe these precautions may result in electric shocks.

@Do not operate any of the switches with wet hands, otherwise electric shocks 22
may result.

Reference

WARNING - ELECTRIC SHOCK AND PERSONAL INJURY HAZARD | page

@If the retry function has been activated and a trip occurs, the Inverter will restart 42
automatically depending on the cause of the trip. Make sure that the system is
set up properly so that there will be no danger to personnel when the Inverter
starts, otherwise accidents may occur.

@11 the torque Hmit function has been selected, the Inverter may start running 49
with differences in the acceleration/deceleration time and speed settings. Make
sure that the system is set up properly so that there will be no danger to
personnel when the Inverter starts, otherwise accidents may occur.

@The STOP key is only effective when keypad panel operation has been selected | 16,2 4
in the function setlings. A separate switch should be installed for emergency
stopping purposes.
if operation by means of the external signal terminals has been selecied, the
STOP key on the keypad panel cannot be used to stop Inverter operation.

@1f an alarm reset is cartied out while a run signal [FWD/REV] is being input, the | 2 4,3 2
Inverter will suddenly restart. Always check that the run signal is not being
input before carrying out the alarm reset, otherwise accidents may occur.

@Never touch the inverter terminais while the power is fed to the Inverter,
regardless of whether the Inverter is running or not.




|
CAUTION | Reference

page

@ Do not touch the cooling fins and braking resistor, as they become hot during Inverter operation. 24

@Because it is relatively easy 1o set the Inverter to high-speed operation, be sure to
check the capacity of the motor and the equipment being operated before changing | 3 8.3 9
the Inverter function setting.

@The Inverter braking function cannot be substituted for mechanical means.
Attempting to do so may result in injury. 45

1

MAINTENANCE, INSPECTION AND PART REPLACEMENT

/ Reference
WARNING - ELECTRIC SHOCK HAZARD

page

@Wait at least five minutes after turning off the power before carrying out 67
inspection. Check that the charge indication lamp has gone out.

Do not touch the Inverter parts if the lamp is still lit, otherwise electric shocks
may result.

@Maintenance, inspection and part replacement should only be carried out by 67
suitably qualified personnel. Remove any metallic accessories such as watches
and rings before starting work, and use only properly-insulated fools, otherwise
electric shocks may result.

DSPOSAL

CAUTION

@ Disposal of the Inverter should be entrusted to a suitably-qualified disposal agency, otherwise injury may result.

PACKING

CAUTION

@Do not stand or sit on the Inverter, otherwise injury may result.

@The number of packing cartons that can be stacked together is printed on the packing container. Do
not stack the containers any higher than this, or injury may result.

OTHER
Reference
WARNING - ELECTRIC SHOCK AND PERSONAL INJURY HAZARD | page
@Do not carry oul any modifications to the Inverter. Doing so may result in 67
eleciric shocks and injury.

GENERAL CAUTION |

All of the illustrations in this instruction manual show the Inverter with the covers and other protective
equipment removed in order to facilitate explanation of detailed parts of the Inverter. Be absolutely sure
to return all covers and protective equipment to the prescribed positions before operating the Inverter,
and make sure that all operations are carried out in accordance with the instructions in this manual.

—6—



3. Inspection Points upon Delivery

Please inspect the foliowing points after unpacking your Inverter.

If you have any problems or questions regarding the Inverter, please contact the nearest Fuiji sales office or

the distributor you purchased the unit from.

{1 Check the nameplate on the Inverter cover to ensure that the specifications correspond to those you
ordered.

TYPE : Inverter type
INPUT T Input phase, voltage, current and frequency of .
input power supply.
OUTPUT : Output phase, voltage, rated current, nominal
applied motor and output frequency range.
l SER.NO. ! Serial No

TYPE ! Inverter type
EVR 0.75 E9S5-4 EN

T

|
|
|
|
|

Series Extention (EN series)
Power supply voltage system:
4 : 3-phase 400V grade
7 : Single-phase 200V grade
Series name: £9S
"""""""" — Standard applied motor: 0.1 =0.1kW, . ., 4.0-4.0kW
————————— Product type: FVR
SER.NO. : Serial No.
9 5 9093R011 B
L,,,, -~ Version-up mark: "A" or "B" is marked on the end of SER.

No in the Inverters which are produced
after April, 1997.
~———— Lot No.
~——————————— Production month : 1~9 — Jan. to Sept.
X — Oct., Y — Nov., Z — Dec.
Production year  : Last digit of year (e.g. 9 — 1999)

2 Inspect the unit for any damage, disconnection or bending of the cover or main unit panels which may
have occurred during shipping.



4. Product Inquiries and Warranty Information
4-1. When making inquiries
If the Inverter is damaged or if you have any other problems or questions regarding the Inverter, please
make a note of the following items and then contact the nearest Fuji sales office or the distributor where
the unit was purchased.
a. Inverter type
b. Serial No.
c. Date of purchase
d. The nature of the problem {for instance, the location and extent of damage, the point which is
unclear or the circumstances under which the malfunction occurred)

4-2. Product warranty

This product is guaranteed against defects’in workmanship for 12 mionths from the date of installation or
for 24 months from the date of manufacture indicated on the nameplate, whichever comes first. However,
problems caused by the foliowing reasons are not covered by the warranty even if the warranty period has
not yet expired.

(D Problems caused by incorrect operatiori or by ‘unauthorized repairs or modifications

(25 Problems resulting from using the Inverter under conditions outside the standard specifications

3 Damage to the Inverter after purchase or during delivery

@ Damage caused by earthquakes, fire, floods, lightning, abnormal voltage fluctuations or other

natural disasters and secondary disasters.



5. Construction and Handling
5-1. Construction and part names

[ Ventilation covers

Cooling fins
— Keypad panel
Middle cover
Nameplate Inverter cover
/
Cooling fan?’ ... 3 .. Inverter cover screw

Fig. 5-1-1 Inverter appearance’

The appearance and external dimensions of each Inverter mode! vary according to the
input phase, input voltage and output capacity of each model. For details, refer to "15.
External dimensions” on page 83.

No cooling fan is attached to the Inverter model with an output rating of less than
0.75kW.

Keypad panel
connector

Optional equipment
connector

Control circuit terminals

Main circuit terminals

Ground terminai

Charge indicator lamp (CRG)

Fig. 5-1-2  Imternal Inverter parts {(shown with Inverter cover removed)

el



5-2. Handiing
(1) Removing the Inverter cover
Loosen the Inverter cover screw (refer to Fig. 5-1-1), and then remove the cover as shown in Fig. 5-
2-1. The Inverter.cover can be removed with the keypad panel still attached.

Fig. 5-2-1  Removing the Inverter cover

(2) Removing the keypad panel
After removing the Inverter cover as described in (1) above, loosen the two keypad panel fixing
screws on the reverse side of the cover (refer to Fig. 5-2-2), and then remove the keypad panel.
1f the optional connection cable (sold separately) is used, remote control operation is possible. (Refer
to Fig. 5-2-3.)

Fig. 5-2-3

Fig. 5-2-2 Removing the keypad panel

—10—



6. Transportation
Be sure to hold the main unit when carrying the Inverter.
If you hold the cover or other parts, the Inverter may become damaged or fall down.
Because the Inverter cover is made from plastic, be careful not to apply too much force to it during
transportation.

7. Storage
Store under the conditions listed in Table 7-1-1.

Table 7-1-1  Storage conditions

Item Conditions
Ambient temperature —10~50%C | Avoid places where sudden changes in
Storing temperature ! —20~657C |temperature occur which could cause freezing
Relative humidity 20~95%% |orcondensation.

The place should be away from direct sunlight and free from dust,
corrosive gases, inflammable gases, oil mists, steam, dripping
water or vibration. Salty environments should preferably be
avoided.

Environment

Atmospheric pressure 900 mbar or more

" 1 The storing temperature means short-term temperature conditions for transportation.
' Condensation or freezing may occur in places where large variations in temperature occur, even if
the relative humidity is within the specified range in Table 7-1-1.
Such places should be avoided.
(> Do not place the Inverter directly onto the floor. It should always be placed on top of a stand or shelf.
(2 If the Inverter is being stored in an environment which does not satisfy the conditions in Table 7-1-1,
cover it with a plastic sheet to protect it.
(3 If you are worried about humidity affecting the Inverter, place some desiccating agent (such as
silicagel) with the Inverter, and then cover it as explained in () above.

8. Installation
8-1. Installation environment
Install the Inverter in a location that meets the following requirements:

Table 8-1-1 Instailation environment

Item Condition
Place Indoors N
Ambient temperature | —1 0~-+5 0°C (Remove the ventilation covers when the temperatur};
exceeds + 40°C)
Relative humidity 20~95%

Avoid any location subject to dust, direct sunlight, corrosive gas, inflammable
gas, oif mist, steam or dripping water.

Environment Salty environments should preferably be avoided.

Avoid places where condensation may occur in places where large
variations in temperature occur.

Altitude 1000 meters or less

Vibration 5.9 m/s? {0.6Gl orless

Atmospheric pressure | 900 mbar or more

—



8-2.

@

@

[€)]

Instailation method

Place the Inverter vertically so that the "FVR-E9S" letters can be seen at the front, and then bolt it
_ firmly to a steady structure.

Do not instalt the Inverter upside down or horizontally.

The Inverter will generate heat during operation. Allow sufficient space around the unit as shown in

Fig. 8-2-1 to ensure adequate ventilation.

Because the air heated by the Inverter is let out upwards by the built-in cooling fans, do not place the

Inverter underneath low heat resistance material.

Bottom

Fig. 8-2-1 Installation direction and mounting space

The cooling fin temperature will reach around 90°C during operation. Please use non-flammable
materiat for the Inverter mounting plate.

Install the Inverter to a non-flammable surface such as a metal
/\ WARNING

surface, otherwise fires may result.

If placing the Inverter in an Inverter panel, be sure to allow adequate ventilation to prevent the
ambient temperature for the Inverter from exceeding the range given in Table 8-1-1. Do not place the
Inverter into small enclosed areas which do not allow proper ventilation.

When two or more Inverters are installed in an Inverter panel, locate them side by side in order to
avoid the influence of heat generated by other Inverters. If the Inverters must be installed in a vertical
row, provide a partition plate between them to prevent the heat from the lower Inverter from affecting
the upper Inverter.

The inverter has to be installed in environment of pollution degree 2. If the environment is poltution
degree is 3 or 4, the inverter has to be installed in a cabinet of 1P54 or higher.



If the ambient temperature around the Inverter becomes greater than 40°C, remove the ventilation
covers at the fop and at both sides of the Inverter.

The Inverter should not be used under ambient temperatures which exceed 50°C, even if the covers
are removed.

Do not let any scraps of thread, paper, sawdust, dirt, metal shavings or |

igi CAUTION other foreign objecis get inside the Inverter or onto the cooling fins, ‘

otherwise fires or problems with operation may result. |

9. Wiring Procedures

Remove the Inverter cover to expose the terminal board. Pay attention to the foliowing points during
wirin:
5N

g to avoid making incorrect connections.

Always connect the power supply to the main power supply terminals L1, L2 and L3 (L and N for
single-phase power supplies). Connecting the power supply to any other terminals will damage the
Inverter.

Be sure to make the Inverter ground terminal being connected with ground in order to prevent
accidents such as electric shocks or fire and to reduce electromagnetic noise.

Use crimp terminals for wiring to ensure high reliability.

Once the wiring has been completed, check the following.

a. Have all wires been connected correctly?

b. Have any connections been omitted?

c. Are there any short circuit(s) between terminals and wires or to ground?

If changing the wiring after the power has been turned on, note that it takes some time for the
smoothing capacitor in the DC section of the main circuit to be fully discharged. To avoid danger, wait
for 5 minutes or more after the power supply has been turned off before removing the Inverter cover,
and check that the charge lamp has been extinguished before doing any work.

@Wait at least five minutes after turning off the power before carrying
out inspection. Check that the charge indication lamp has gone out.
Do not touch the Inverter parts if the lamp is still lit, otherwise

A electric shocks may resuit.
% %
WARNING @wiring work should only be carried out by suitably qualified
personnel, otherwise electric shocks may result.

@Connect the Inverter with a secure ground, otherwise electric
shocks or fires may result. !

—13—



9-1.  Main circuit wiring and ground terminal wiring

Fig.9-1-2 Main circuit terminal layout (for single-phase 200V input)

Table 9-1-1 Explanation of main circuit terminal and ground terminal functions

Terminal Symbol

Terminal Name

Explanation

L1, L2, L3 Main circuit power Connect the power suop!
(LN terminals P PPy
U, vV, W Invefter output Connect a three-phase induction motor.
terminals
P, () pe rgaotor connection Connect a power factor correcting DC reactor (option)
terminals
(+1,0 8 External braking Connect an external braking resistor (option)

resistor terminals

Note : 200W or lower models have no DB terminal.

Inverter ground
terminat

Ground terminal for Inverter chassis

: Single phase models have "L" and "N" terminals instead of L1, L2 and L3.

(1) Main power supply terminals [L1, L2 1.3 /L, N]
{1} Connect the power supply to the main power supply terminals L1, L2 and L3 (in case of single-

phase input type, L and N) via a circuit breaker, leakage current breaker or fuse. There is no need
to match the phase when connecting. (Refer to page 87.)
2 ltis recommended that the main power supply is fed to the Inverter through a magnet contactor to

prevent further problems or damage 1o the Inverter in the event of a failure. {(Refer to page 87.)

J
i
i
|
|

/N\ WARNING | o

@When connecting the Inverter to a power supply, be sure to connect
it via a circuit breaker, a leakage current breaker or a fuse,

otherwise fires may result.
Use only fuses and circuit breakers with rated capacities that are

suitable for use with the Inverter.
Failure to do so may result in fire.




(3 Connect the power supply of overvoitage IL If the power supply is overvoltage category IIi, use an
overvoltage protective device which limits the overvoltage to 2.5kV or less.

1) Surge absorber 2} Isolation transformer
e
N AN e SO ]
L2 -
—% Var L3 EEm——
== == Varistor =
I

Isolation transformer

] Surge absorber

{2) Inverter output terminals [ U, vV, W ]
> Connect a 3-phase motor to the Inverter output terminals U, V and W in correct order.
If the direction of operation is reversed, interchange any two of the U, V or W connections.
(2 Do not connect a power factor improving capacitor or a surge absorber to the output side of the
Inverter.
(3) DC reactor terminals [P1, (+)]
(I These terminals are used to connect an optional power factor improving DC reactor.
@ These terminals are connected by a short-circuiting conductor at the time of shipment from the
factory, so remove this conductor before connecting the DC reactor.
@ Make sure that the short-circuiting conductor between terminals P1 and (+) is fastened when a DC
reactor is not being used.
@ Use wires with a length of 2 meters or less to connect the DC reactor.
(4) External braking resistor terminals [(+), DB]

1> These terminals are used to connect an optional external braking resistor.
@ Use two twisted wires with a length of less than 5 meters to connect the external braking resistor.
@ Never short-circuit the (+) and DB terminals, otherwise damage to the Inverter will occur.
(5) Ground terminal [ & ]
The ground terminal should always be connected to the ground for safety reasons and to reduce
electromagnetic noise.
@ The grounding wire should be as thick and as short as possible, and it should be connected to a
ground terminal which is provided for use with Inverter systems.
@ ltis the responsibility of the user or the person installing the Inverter to provide proper grounding
according to National Electric Code and local codes.

@Check that the phase and voltage of the AC power supply being
connected matches the input phase and rated input voltage of the

.g Inverter. Using an improper power supply may cause injury or damage to
CAUTION equipment.

@Do not connect AC power to the output terminals (U, V, W), otherwise
injury may result.

—]5—



9-2. Control circuit wiring

LBOA'SOB»WE‘FMA;BX;RST‘C1\13512’ 11 CM!C—‘
LSOC ’CMC!FMP' X1 ’ X2 ’ X3 ’ X4 'REV’FWD[THH'P24 F‘2j

Fig.9-2-1  Control circuit terminal layout

Descriptions of the functions of each control circuit terminal are given in Table 9-2-1.
The connection methods for the control circuit terminals differ according to the function settings. Connect
according to the functions being used.
(1) Control input terminals [FWD, REV, BX, THR, RST, X1, X2, X3, X4]
The circuit configuration is shown in Fig. 9-2-2.
If you use a contactor for input, use a contactor with high reliability which does not have any closing
defects.
(2) RUN command terminals [FWD, REV]
The RUN command terminals FWD and P24 are shorted with a shorting bar at the time of shipment.
In this condition, the Inverter starts when the RUN key on the keypad panel is pressed, and it stops
when the STOP key is pressed.
(3) Trip command terminal (External fault) [THR]
The THR and P24 terminals are shorted with a shorting bar at the time of shipment.
To use the THR terminal, remove the shorting bar and connect a relay which turns off when there is
an abnormality in the external unit.
I a switch which can be turned off by pressing a button is connected, it can be used as an
emergency stop switch.
(4} Open collector output terminal [Y1E, CMC]
The circuit configuration is shown in Fig. 9-2-3.
When connecting a control relay, connect surge absorption diodes in paralle! to the solenoid coil.

[Inverter] [Inverter] {
DC27V e
cMC
0 peas~ary | "2 0 x
< . ! ] 50MA mx
gy SV S , LY
“ ] BmAm 7 FWD, etc LR
- o e
Y1E
e G OM ; i
L 1
Fig.9-2-2 Fig.9-2-3

j The STOP key is oniy effective when keypad panel operation has been
selected in the function settings. A separate switch should be
installed for emergency stopping purposes.

WARNING

— 16—



Table 9-2-1 Description of control circuit terminals

| 300

Cclgﬁ(s)':‘ Symbel | Terminal name Description
Frequency 13 Potentiometer DC +10V Power supply for frequency setting potentiometer
setting power supply (1 to 5 kQ resistance) {(maximum output current : DC 10mA)
12 Voliage input DC 0 to +10V/0 to 100% (input resistance 22k Q)
119 | Common terminal for | Common terminal for frequency setting signals (12, 13) and
frequency setting FMA terminal
C1 Current input DC 4 to 20mA/0 to 100% (input resistance 250 Q)
Control FWD | Forward operation | FWD-P24
input command CLOSE : The motor runs in the forward direction.
OPEN : The mator decelerates and stops.
R EV | Reverse operation | REV-P24
command CLOSE : The motor runs in the reverse direction.
OPEN : The motor decelerates and stops.
B X Coast-to-stop Inverter output will be stopped and the motor will coast to a
command stop when BX-P24 is closed.
No alarm signal will be output.
THR | Trip command * When THR-P24 is open while the Inverter is running, the
(External fault) Inverter output will be stopped (the motor will ccast to a
stop) and an alarm signal will be output. This alarm signal is
stored internally and is reset by RST input.
- Functions as an edit permit command by means of function change.
RS T | Alarm reset The hold condition after an Inverter trip is reset when RST-
P24 is closed.
X1,X2,X3 | Multistep frequency select | Terminals 1 to 3 function as multistep frequency terminals.
(X1,X2) | UP/DOWN control | Output frequency can be increased or decreased by signal
input to terminals X1 and X2.
X 4 Function extension | Functions as indicated below depending on the function setting.
1) RT1 : Acceleration/deceleration time 2 selection
2) X4 Multistep frequency selection terminal 4
3) VF2 : V/F 2 selection
4) HLD:: Hold signal for 3-wire operation
P24 Power Supply Internal DC 24V power supply output terminal -
) CM™ | Common terminal | Common terminal for control input signal and FMP.
Monitor FMA | Analog monitor » Outputs one of the following signals as a DC voltage
output depending on function setting.
1) Output frequency 2) Output current
3) Output torque 4) Load factor
Up to 2 meters rated at DC 10V-1mA can be
connected.
FMP | Frequency monitor | Outputs the frequency pulse which is proportional to Inverter
output frequency. The factor can be set between 10 to 100
(for 6kHz or lower only).
Control Y 1 £ | Open collector - Qutputs one of the following signals depending on function
output output change setting.
1) Inverter running mode (RUN)
2) Frequency level detection (FDT)
3) Frequency equivalence signal (FAR)
4) Undervoltage stop mode (LV)
5) Torgue limiting mode (T1L.)
6) Auto-restart mode after momentary power failure (IP)
* Allowable load : Max. DC 27V, max. DC 50mA
CMC | Common for Common terminal for the transistor output signal "Y1E"
transistor output
30A,30B | Alarm output Outputs a contact signal(1c) when a protective function is
(any fault) activated.

- (Contact rating : DC 48V, 0.3A)

7 Terminals "11" and "CM" have the same potential.
7l7v>



9-3. Notes when wiring
Take note of the following points when carrying out wiring.
(1) Connecting the surge absorbers
The sudden changes in current which are caused by the solenoid coils in magnet contactors and

relays in the control circuit and other Inverter circuits may cause surge voltages (noise), and such
surge voltages can cause malfunction of the control circuit and other Inverter circuits. In such cases,
connect surge absorbers in parallel to the solenoid coil which is producing the surge voltage as shown
in Fig. 9-3-1.

[For a DC relay] |
1 SA: Surge absorber

} T ‘Ry \ A D: Diode

Fig. 9-3-1 Surge protector connection diagram

(2) Control circuit wiring

(I The wires which are connected to the control circuit terminals should be shielded wires of a 0.2
mm? or more cross-section.

2) The control circuit wiring should be kept as far away as possible from the main circuit and external
sequence circuit wiring. If the control circuit wiring must cross the main circuit or other wiring, it
should be so arranged that the wires cross at a right angle.

& Iflong wires are being used, they should be shielded wires.

{4} The control circuit wires shall be routed so that they do not touch the main circuit terminal blocks
directly.
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Shield covering connection
One end of the shield of shielded wires shall be connscted 1o earth as shown in Fig. 9-3-2. The other

end should be left open.

7 [Inverter]

.

Contact Shielded wire

7

Frequency setting

ontiomet Shielded wire %
otentiometer Tz .
P nil y . ; 13
VA .

; A3

Fig.g-3-2 Connection of the shielded wire covering

@The Inverter, motor and wiring produce electromagnetic noise during
operation. Make sure that this does not interfere with the operation of any

CAUTION sensors or other equipment which may be nearby, otherwise accidents

may result.




9-4. Basic Wiring Diagrams
1) Keypad Panel Operation

Power supply ®MCCB FVR—E9S % 3-phase
50/60Hz TN . induction motor
400V 3-phase —0 0
AC380 to 415V ‘
[FVRxxxE9S-4EN] TN

200V Single-phase ‘
AC200 10 240V I
[FVRxxE9S-7EN] © @ L3

() denotes the terminat
for single-phase type

Frequency setting : Current input
(DC 4 to 20mA)
Frequency setting : Potentiometer
(Power Supply DC +10V)
Frequency setting : Voltage input
(DC 0 to +10V)
Frequency setting : Cornmon

DB External braking resistor
Power supply (DC +24V) P24 connection (not with models
rated 200W or lower
Forward operation command* —OFWD 304 )
O
Reverse operation command*2 REV 308
Alarm output
Coast-to-stop command B X ! 30C
Alarm reset RST
Multistep frequency select 1, 2 X1 FMP O Frequency monitor (pulse output)
or
UP/DOWN controt X2 FMAQ Analog monitor (DC 0 to 10V)
Multistep frequency select 3 X3 [
Y 1 EC Transistor output
Auxiliary control input X4 (open collector)
CMCO Common for Y1E
Common terminat : cM
Trip command input L THR I
(external fault) Items marked with 3

are option

Fig.9-4-1  Basic Circuit Diagram for Keypad Pane! Operation

When the Inverter is shipped from the factory, you can change the frequency setting by pressing
the Lﬁj and @ keys and operate and stop the Inverter by pressing the EUI\D and EOﬂPJ keys,
simply by connecting a power supply and a motor.

The Inverter runs in the forward direction when FWD = ON and REV = OFF, and runs in reverse
when FWD = OFF and REV = ON. If both FWD and REV are ON or OFF simultaneously, the
Inverter will not run.

If connecting a power supply with a capacity that exceeds 500kVA, corinect the optional matching
reactor (ACR) to the power supply side of the Inverter.

Connect any magnet switches and solenoids which are near the Inverter to a surge absorber in
paraliel.

PE terminal blocks for the inverter and the motor should be provided in the cabinet that the
inverter is installed in.



2) External Operation

Power supply MMccs FVR—EQYS
50/60Hz - keypad panel  3-phase
4OOXS'§)§§§§415V : L _ induction motor
[FVRxxxE9S-4EN] p ] h
e e D21 { M
200V Single-phase ! -
AC 200 to 240V N ~ /

[FVRxxxE9S-7EN] ——<  o———(@) 3
3 i W — )
() denotes the terminal ) | o0

for single-phase type
Frequency setting (4 - ~ Sen
current input -) -

Potentiometer for PE
i - 12 % External
frequency settin I ! AN
q Y ney braking =
7 resistor
Power supply (DC +24V) QLG
|
Forward operation i
i To THR
- 4 h
Reverse operation m;oc PEL terminal  tarmingl
Coast-to-stop command L———0 Alarm output  Digital freq. meter
Alarm reset Fmp Pulse
counter

Multistep frequency “(
select 1, 2 or

Analog freq. meter
UP/DOWN control %

t FMA

Multistep frequency
select3
Auxiliary control input

Common terminal Y 1 EQ Transistor output (open Collector)

THR cMCO Common for Y1E

Trip command input Lo
(external fault) ! l

. ’ Items marked with 3%
To terminal 1 and 2 are option
of external braking resistor

Fig.9-4-2 Basic Circuit Diagram for External Operation

" "DB" terminal is provided for 400W or more modsis only

**  Frequency setting and Inverter operation can be carried out externally by using analog and

contact signals. For function settings, set F01:1 and F02:1.

If connecting a power supply with a capacity that exceeds 500kVA, connect the optional matching

reactor (ACR) to the power supply side of the Inverter.

*3  Connect any magnet switches and solenoids which are near the Inverter to a surge absorber in
parallel.

*4  If connecting a power factor correcting DC reactor, remove the shorting bar from the Pt and P(+)
terminals.

*%  The wires which are connected to the control circuit terminals should be shielded wires matching.

*5  PE terminal block for the inverter, the motor and other options should be provided in the cabinet
that the inverter is installed in.



10. Inverter Operation
10-1. Pre-operation inspection
Check the following items before supplying power to the Inverter.
(1) Check the wiring for errors.
In particutar, check that Inverter terminals U, V and W are not connected to the power supply, and
aiso check that the ground terminal € is connected to a secure ground.
i2) Make sure that there are no short circuits or accidental ground connections between the terminals or
between uncovered charging sections.
& Make sure that all screw and terminal connections are tight.
4} Make sure that the motor and the machine are separated.
) Tumn all switches off before turning on the power to make sure that the Inverter doesn't start up or
operate incorrectly when the power is turned on.
®)  Check the following after turning on the power supply:
a. Does the keypad panel appear as shown in Fig. 11-1-2 (with no abnormality being indicated)?
b . Are the Inverter fans operating? (1.5 kW or above)

@always install the Inverter cover before turning on the power |
supply. In addition, do not remove the Inverter cover while the
power is on. Failure to observe these precautions may result in
electric shocks.

@Do not operate any of the swiiches with wet hands, otherwise

L electric shocks may result.

10-2. Operation method

There are several operation methods which are available.
Select the most appropriate method to suit your application and operating specifications, while referring to
"11. Keypad panel operation and explanation" on page 24.

Table 10-2-1 shows the most commonly-used operation methods.

Table 10-2-1 Common operation methods

Operation method | Frequency setting | Operation commands

Operationusing | _... O [c@
- R

the keypad panel

Operation using
external signal
ferminals

Potentiometer,
analog voltage or
analog current

Contact input (switch)
FWD-P24 terminals
| REV-P24 terrinals

" Apart from the combinations given in Table 10-2-1, combinations where frequency settings
are made using potentiometer and operation commands are given using the keypad panel
are also possible.



10-3. Test operation

If frequency settings and operation commands are given from either the keypad pane! or external signal
terminals, the motor will operate. Operate according to the instructions in Table 10-3-1.

Test operation should be carried out at a low frequency of not greater than 5Hz.

The Inverter is set to operation by means of the keypad panel at the time of shipment.

Table 10-3-1  Operation commands

Operation Frequency setting Operation commands
method
Operation (When using the [ V] and [ ~ ] keys) It [RUN] is pressed, the Inverter starts.
using the When W is pressed, the frequency setting | If [@ is pressed, the Inverter
keypad panel | increases. decelerates to a stop.
When is pressed, it decreases.
1t [~ ] pressed while the motor is run the
B’byérrgtiic;rf motor accelerates, and if is pressed, the | When FWD (REV) is on (close), the
using external | motor decelerates. (When using a frequency | Inverter starts. When it is off (open),
signal setting potentiometer) the Inverter decelerates to a stop.
terminals When the potentiometer is turned clockwise, | Note : The Inverter will not stop by
the frequency setting increases, and when it pressing @ key.
is turned counterclockwise, the frequency
setting decreases. If the potentiometer is
turned clockwise while the motor is running,
the motor accelerates, and if it is turned
counterclockwise, the motor decelerates.

Check the following points
a . Direction of operation
b . Whether operation is smooth (without abnormal noise or vibration)
c . Whether acceleration and deceleration are smooth
If there are no problems, Increase the operation speed and check again.
If an abnormality occurs in Inverter or motor operation, stop operation immediately and check the cause of
the problem by referring to "13. Troubleshooting (see page 72)".
If voltage is still being applied to the main circuit power supply terminals L1, L2 and L3 (L, N}, you will get
an electric shock if you touch Inverter output terminals U, V and W, even if the Inverter output has stopped.
In addition, the smoothing capacitor will still be charged when the power supply is turned off, and it takes
some time for it to fully discharge. To avoid any danger, wait at least five minutes after turning off the power
supply and make sure that the charge famp has switched off, and then use a circuit tester o check that the
voltage has dropped to a safe level before touching the power supply circuit. If the above test operation
does not indicate any abnormality, you can then proceed to normal operation.



11.

WARNING

@The STOP key is only effective when keypad panel operation has
been selected in the function settings. A separate switch should be
installed for emergency stopping purposes.

@If an alarm reset is carried out while a run signal is being input, the
Inverter will suddenly restart. Always check that the run signal is not
being input before carrying out the alarm reset, otherwise accidents
may occur.

/\ CAUTION

@Do not touch the cooling fins and braking resistor, as they become hot
during Inverter operation.

|

LED digital monitor

Displays the various function
codes and data values during
setting of the program.
During operation, it displays
the set frequency, current,
voliage, etc. If a protective
STOP occurs, the causes of
the problem will be displayed
as a code.

RUN mode indicator

[luminates when keypad
panel operation mode has
been selected.

PRG/RESET key

This key is used to switch
between program mode and
other modes.

It is also used to reset an

abnormal stop condition when the
protective function is activated.

FUNC/DATA key

When in normal mode, this key
can be used to change the
display unit while operation is
either stopped or running.
When in program mode, this
key can be used fo read,
display and write function codes
and setting data.

Keypad Panel Operation and Explanation of Functions
11-1. External view

Unit display

PANEL

CONTRODL ﬁPRG.MODEﬁ{ RUN

=01 ke L O[3
S e/mia - w/mins
PRG | - e
EmE N st |
i L : T

.

“Unit information is
displayed by LEDs.
LEDs also light up to
indicate that the unit is
in program mode.

RUN key

" This key is used for
starting operation when the
keypad panel operation
mode is selected.

The key does not function
in terminal operation mode.

. STOP key

UP/DOWN keys

These keys increase or
decrease the frequency or
speed.

When unit is in program
mode, they change the
function codes or data vaiues.

Fig. 11-1-1 Keypad panel
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This key is used for
stopping operation when
the keypad panel
operation mode is
selected.

The key does not
function in terminal
operation mode.



Outline of operation using the keypad panel
When the power supply is activated, the keypad. panel display will
be as shown in the figure at right.
(The figures "50.00" will be flashing in the display.)
If the key is pressed at this point, operation wilt be at 50Hz
according to the function code setting made at the factory.
Use the [STOP! key to stop operation.

% Check all equipment connections thoroughly before starting
operation.

For details, refer to "10. Inverter Operation” on page 22.

PANEL
CONTROL PRG. MODE~

RUN
@ ®ue (Ja [2v O]
riwin b a/min]
PRG: -] )
RESET ’ ~ RUM
|
FUNC | |
DATA (‘ h !STDP
| |
Fig. 11-1-2




11-2. Keypad panel operation modes and displays
(1) Keypad panel operation modes
There are 5 operation modes as shown below. The mode can be changed with the keys on the
keypad panei.
Stop mode
2 RUN mode
3 Program mode while stopped

4 Program mode while running
& TRIP mode
Each mode can be changed as indicated below by means of the keys on the keypad panel or by a trip

occurring
[STOP mode] [Program mode] *
sl elala PRG £l olao
PASEL Pi
COQA'IROL ~PRGHODE~  RUN CONTROL ~PRG. ¥ODE~ RUN
O WHOATIV T O BHEABVO
“rfiin wfvin? RESET “rhjn' e

s C E@ - D
SRR || RUN T ~ RUN
RESET Trip RESET |

FURC (i
DATA ] STOP | 5 $TOP |
=)
RESET |
STOP RUN Trip
[RUN mode] [TRIP mode]
(I S
PIREL
i COVREL, ~FRGYODE- RUN
RESET 0O o HED ADDVDO
“rfeint alels”
ﬁé—T
LRESET RnSET RUN
P 1 —— i
FURG | [ b P FUNC
[ JLsroe] | o] [ -

|

B : lluminates or flashes, 1 Of,
PANEL CONTROL [ ifiuminates when in keypad panel mode.

Fig. 11-2-1 Keypad panel operation modes

*  There are two program modes: Program mode while stopped and program mode while running.
In program mode while running, some data settings cannot be changed depending on the function
code. Refer to "11-5. Description of functions” on page 37 for details.
Checking of data can be carried out for all function codes, regardless of whether the Inverter is
running or stopped.
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(2) Keypad panel displays and key operations

The following tables show the displays and key operations in each keypad panel mode.
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11-3. Explanation of keypad panel operation

(1) STOP mode
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{2) RUN mode
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(3) Program mode (when stopped or running)

STOP (RUN) mode

IPRG| (Datais not changed.)
| RESET

g COATESL PR WODE- FUN
0 IHZDA ovio

T

K

“rfa” 1fain
PRG T l PRG
RESET RESET
[Program mode]
Function selection : : Data setting
OONTROL ~PRGUDE~ FUN COMIRGL ~ PRG.UIE~ RUN
O mrzmAmv ‘ . O @ragAmyv DO
“rfain plein? ~ t ‘ “rfuin' gin
H : =4
Tl | | R
' EUAC | :
D H ] ; J
: F e — Y N i o
| CONTROL PG DE- RN chTRGL ~ PRGBS RUN
O BHEABVD 0O mr@EA@YD ‘
| “shin afrin? R — ! “rfin” i |
B EUNC 4
LY ; : L/_\J | The data s LY : PN
: | ! | memorized and | 1
i the function code
i | advances to the ‘
R a— { nextfunction | i .-.
i ¢ code No. [ -
COMTROL PR ODE~ FUN | e : : CONTROL G 006 RUN
EHEARVI : : 0O mHEABEVD
| i wiin? A : “rnin* ghin?

"3

4

"5

To change the data for functions FOO and F39, simultaneously press the key and either the
or key. FUNG

If the data for F39 is set to 1 and the key is then pressed, the data for each function will be
initialized to the factory default values. After initialization is completed, the keypad panel will be switch to
STOP mode.

The unit display will ifluminate during program mode while running, and it will flash during program
mode while stopped.

The data settings for some functions cannot be changed even if the - or - key is pressed.

For details on the functions that cannot be changed during Inverter operation, refer to 11-4 and 11-5
Description of Functions.

It takes a fixed amount of time for data which has been set or changed to be written to the internal
memory of the Inverter. Wait for at least 3 seconds after seiting or changing data before turning off the
Inverter power.

‘.__3 1__



(4) TRIP mode

STOP (RUN) mode

CONTROL ~ PRG.NODE—~ RUN
0O @mH{OA D v

| “thin' vhin”

To STOP mode \ pm D }

PRG| | T Latest
RESET | i ol el Trip
< ) et ~PRG.¥ODE~ RUN | data™®
0O OH{IAOVO

{ “ehint ain?

;’ Second-

RESET latest
e | S8 o AUV | Trip
0 DHZDA OV idata?
Ly i
o Uﬂlf ﬂ [J'LM‘W“—J
N 1‘ e
~ ~ i
| S— — Lﬁ_j
e, B & : X
PRG. | Third-
REET) | latest
e | cifiRoL ~mcoE~ RUN | Trip
O OHDAOVID | data®

“tfein yain?

[~]

[ A
’ . Fourth-latest
; [1 \ Tnp data 2

CONTRGL, PG, 00~ RUN
OHACOVO

“rfuin whin?

mode
L~
[ ﬂTj Em
L..h_ e i | RESET
CORTRGR. ~PRGHODE~ RUN |
E DROATVO STOF’
Urfein i mode

“1 When an LU trip.occurs during Inverter stop,
the keypad panel will switch automatically to
STOP mode when the power supply voltage
is restored.

The trip history cannot be displayed when LU
is displayed during the power supply voltage
being low.

*2 The trip contents shown in this figure are
examples only; actual displays will vary
depending on the conditions of use.

*3 If the trip contents which should be displayed
do not exist, "----" will be displayed.

4 Trips can be reset whether in keypad panel
operation mode or terminal operation mode.
When in terminal operation mode, the
Inverter will suddenly restart if the trip is reset
while either FWD or REV is ON. Check that
the operation signal is riot being input before
carrying out the reset.

(A WARNING

.lf an alarm reset is carried out while a run signal is being input, the
Inverter will suddenly restart. Always check that the run signal is
not being input before carrying out the alarm reset, otherwise

[ accidents may occur.




11-4. Function table
Function Minimum|, 1 Change | gacyo
Setting range . 1Unit durin O page
No. Name g rang unit operati%n setting g
. 0 : Data changeable o
0 0 | Data protection 1 : Change inhibited X ¢]
0 : Using Keypad panel Keys
1 : Using analog signal input 37
. 2 : UP/DOWN control
0 1 | Frequency setting (Inifial value = 0) X 0
3 : UP/DOWN control
(Initial value = previous value)
G 2 | Operation method 0 Usmg Keypad p_anel - =] X 0
1 : Terminal operation
0 3 | Maximum frequency 50 to 400 1 Hz 50 39
0 4 | Base frequency 1 15 to 400 1 Hz| X 50
Rated voltage 0: AyR 80 to 240/200V models 1 230
05 function V] X -
(Max. output voltage) | off 160 to 480/400V models | 2 400 | 40
0 6 | Acceleration time 1 0.01to 6.00
o 0.00 to 3600 s| O
0 7 | Deceleration time 1 10 6.00
0 :Automatic torque boost _
0 8 | Torque boost 1 1to 31 : Manual torque boost Code © 0
0 9 | FMA voltage adjustment | 0 (Approx.6.5V) to 89 {Approx.10.5V) 1 - O 85 41
2:2poles, 4:4poles,
1 0 | Motor poles 6:6poles, 8:8poles, =1 O 4
10 : 10 poles, 12 : 12 poles
1 1 | Speed display coefficient 0.01 to 200.0 o0t —1 O 0.01
Motor operating sound
1 2 | adjustment Oto 15 1 lkHz O 15 42
(Carrier frequency)
1 3 | No. of retries Oto 10 1 - X 0
Restart after momentary 0.1 Inactive
1 4 | power failure 2’ 3 . Active ’ - -] X 0
(Operation selection) U
(Operation selection) 0 : Inactive 1
1 : Active (Standard motor) R SR
ted
15 2: Active (Fuji FV motor) - 1= X e | ®
Electronic thermal 3 : Active (Standard motor) Fuji
overload relay 1 4 : Active (Fuji FV motor) standard
186 20 to 105% of the Inverter 0.01, A X 4-pole
(Operating level) rating 01 motor
DC brake . . i . i
17 (Operation selection) 0 Inactive, 1 : Active X 0 s
DC brake .
18 (Starting frequency) 0 to 60 (0.2Hz at 0 setting) 1 |Hzy O 0




Function ini Change
Setting range Mm'mtu ™ Unit during Fa;:tt'ory Page
No. Narme uni operation| S81NG
DC brake o
19 (Braking level) 0to 100 1 % | O 50 »
2 o | DC brake 0.00 10 30.0 0ot,01s| O | 05
(Braking time)
21 Multistep . 0.00
frequency setting 1
29 Multistep ] 0.00
frequency setting 2
Muttistep
23 frequency setting 3 0.00
Multistep 0.00 to 992.99 0.0t
24 frequency setting 4 100.0 to 400.0 0.1 Hz) O 0.00 46
Multistep
25 frequency setting 5 0.00
Multistep
26 frequency setting 6 0.00
Multistep
27 frequency setting 7 0.00
0 : Inactive (linear acceleration/
R deceleration)
S-curve acceleration/ 1 : S-curve acceleration/
2 8 | deceleration deceleration (weak) RS 0 47
(Operation selection) 2 : S-curve acceleration/
deceleration (strong)
2 9 | Protection history Lgst 4 prot.ecnon operations are R _
displayed in order
3 0 | Starting frequency 0 to 15 (0.2Hz at 0 setting) 1 Hzi X 1
31 (During acceleration/ 0 48
lerati 0 - No limit
| deceleration) ] %l O
32 Torque limit 20 to 180 : Torque limit active 0
(At constant speed)
) X 0 : Low {no DB option} =
3 3 | Braking torgue selection 1+ High (with DB option) X 0 49
3 4 | Bias frequency —400 to 400 1 Hz 0
3 5 | Gain for frequency 0.00 to 250.0 00101 %| O | 100.0 | 50
setting signal
36 T (High) 70
——— Frequency limiter 010 400 1 Hz| O
37 (Low)
3 8 | Motor charagteristics 0to 10 1 - 51
e 0 : Manual setting .
3 9 | Data initialization 1 - Initial values (factory defaults) x 0




Changé timsrg-ofiaration

& =0

@ The input method for operation commands can be selected as follows.
0| * Operation command input using the keypad panel (RUN and stop

commands using the and [STOP] keys)
L] 14 :Operation command input by means of external signal terminals (FWD,

REV)
Operating mode Panel Control LED
Keypad panel operation Tiuminated
Terminal operation BERE off

J‘ The data can be changed when the FWD and REV terminals on the terminal
board are both OFF (while they are not being held in 3-wire operation).
The FWD and P24 terminals are shorted with a shorting bar at the time of
shipment. In this condition, the setting for function FO2 cannot be changed.
Remove the shorting bar while changing the setting.

Chan ration
\,_, 3; Max. frequency =5 0H2

® The maximum operation frequency can be set within the range 50~400Hz in steps of
1Hz.

-

@Because it is relatively easy to set the Inverter to high-speed operation,

\ CAUTION be sure to check the capacity of the motor and the equipment being

operated before changing the Inverter function setting.

CharMﬂon
_ Base frequency 1
=5 QHz

This sets the base frequency.

Exceeding this frequeucy, output voltage will be constant according to the setting value
of Function F05.

The setling range is 15 to 400Hz in steps of 1Hz. It is normally set to the rated

frequency of the motor.

NOTE ] If the base frequency is greater than the maximum frequency, the output

voltage will not rise to the rated voltage. Set so that the ratio between the
base frequency and the maximum frequency is less than 1:8.



Changetiuwneoparation
’::X ,ﬂ‘ 5 Rated voltage

N o 1 p— . .,
LT (Max. output voltage) =230V:200V modeis/400V:400V models

@ This sets the maximum output voltage for the Inverter steps of 1V.
Data 0 : AVR function is off (output voltage is proportional to power supply voltage)

Other : The AVR function operates to control the maximum output voltage of the
Inverter to the set voltage.

[settingrange] 2 00V models: 80to 240V
400V models: 160t0 480V
#  The output voltage cannot be higher than the voitage input from the power supply.

- v
|_NOTE T """"""""" Maximum HEE]
Output output voltage
voltage
Qutput f :H !
ut trequency Lo, Maximum Al
: frequency 3]
"""""" ™ Base IF TaH
frequency

F(_.» 5’ E, | Acceleration time 1

""" g

Change during operation =6.00s

( Change during operatiorﬂ % =6.00s

Deceleration time 1

@ The time from start to maximum frequency (acceleration) and from maximum

frequency to stop (deceleration) can be set within the range of 0.01 to 3600 seconds.
Set values according to the load characteristics or GD?.

Setting range Setting step
0.00” fo 9.99s 0.01s
10.0t10 99.9s 0.1s
100t0  999s 1s * When set to ,
1,000 to 3,600s 10s the time becomes 0.01 seconds.

This function can be selected when [F] [43] is setto [ [ [ ] or

[ 1 ]2 and X4-P24 is off, or when [f] [4]3]is setto [ [ [ [{or
HERER

—40—



,,,,,, ] e { Change during operation
T ] &hange during operation
o) ) TquueﬁgosH | =0

@ You can switch between automatic torque boost and manual torque boost mode
according to the type of load and the motor characteristics, and adjust the torque boost
value in manual mode o one of 31 values.

m * Torgue boost is automatically controlled.

o ! Swong
[TT]# :Squared torque characteristics - £ 5
ld ] | X
for ¢ \ Z AN
N (for fans and pumps) ’ 5 Weak
2| Proportional torque characteristics E] g 5 :
m— 2 ek
[TTH - weak £ ~ Outout £
: ‘ frequency

(L3 :(strong)

% Referto “11-6-1 Description of torgue boost” for details.

Dﬁ? j If using a Fuji Inverter motor (FV motor), set to H J] .

FMA (Analog monitor) voltage } [Change during operation ]
adjustment | =185

@ This tunction adjusts the volitage level of the analog voltage signal from the FMA
terminal.

- Approx.6.5V
PP 1 The value can be adjusted to one of 100 settings within

i thi .
¢ Approx.10.5V | this range

Lﬂ This function is only active if (FMA terminal output) is set to

"~ [T i the contents for function IF[_Hl} have been changed, readjustment
is necessary. Select the type of signal output from the FMA terminal by
means of function m (FMA terminal function selection).

\\E@nge during qperatioﬂ

[ 767 [77 ee
FLLLG) [ Motorpoles s
@ This sefs the number of poles of the motor being used for synchronized rotation speed
display.
L[] - 2 potes. [Tl : 6 poles, [[14g] © 10 poles
[[T14: 4 potes, (1118 : 8 poles, [ | |2 : 1 2 poles

Example: If running a 4-pole motor at 60Hz, the display will be 120 x 60 + 4 = lj@ﬂl



g

T

8
y

K
t. |
5

-
|
1

J

trip.
A WARNEN 1 Make sure that the system is set up properly so that there will be no

[ Change during operaﬂoy
—— e #=0.01

@ This sets the display coefficient for displaying the line speed [m/min.]
Display vatue [m/min.] = Output frequency [Hz] x display coefficient

R

tor operatung sound adjustment_]

L (Carrier frequency) ¢ =15kHz

This adjusts the carrier frequency of the Inverter within the range of 0.75~15kHz. The
acoustic and electromagnetic noise generated by the motor can be reduced by
adjusting the carrier frequency.

If setto U the carrier frequency will be set to 0.75kHz.

The adjustment from 1 to 15kHz can be carried out in 1kHz steps.

Changg& durrgapaiation

[ roatras ] #=o

® This sets the number of times the Inverter automaticaily tries to restart after a trip

caused by overcurrent or overvoltage within the range of 0 to 10 times.

Retries are only carried out for trips which occur as a result of overcurrent or
overvoltage.

This does not operate for output grounding fault or short circuits.

];If the retry function has been activated and a irsp occurs, the—‘
‘ Inverter will restart automatically depending on the cause of the |

L danger to personnel when the Inverter starts, otherwise accidents

may occur. ]



Changg dusaeopgration

=0

Restart after momentary power failure

(Operation selection)

@ This sets the operation mode when a momentary power failure occurs and when power
is restored.

1118 : Inactive (Does not restart and immediate LU trip)

TTi : inactive (Does not restart and LU trip after recovery)

[T118 : Active (Restarting at frequency at time of power failure)

[TTT3 : Active (Restarting at frequency = 0)

N ] Of the inactive settings, | | | [§] emphasizes protective function, and
[T114 emphasizes continuous operation.
[TT13 is for loads with low moment of inertia.

@1f restarting (data 2 or 3) is selected for the restart afier momentary

A WARNING power failure function, the Inverter will restart after power is
1

restored.

";c; | I"S [Electronic:thermal ChangEdwinguparation  #59=

overtoad relay 1
(Operation selection)
Electronic thermal

o Changetiusngoparation ¢ == ! Rated value for

overload relay 1 Fuji standerd
(Operation level) ]

4-pole motor

@ This sets whether the electronic thermal overload relay (motor overload detection) for
protecting the motor from overheating is active or inactive, what kind of motor is being
used, and what the operation level is.

[Operation selection] [ | | i : Inactive
1 Active (Standard motor)
1 Active (Fuji FV motor)
| 13 - Active (Standard motor) ¥
I Active {Fuji FV motor) ¥

[Operation level] This sets the operation level of the electronic thermal overload relay in
terms of current [A]. The setting range is within 20 to 105% of the
Inverter rating.

o

" If F15 (electronic thermal overload relay 1) is set to 3 or 4, a 1-second trip may
occur when the load current reaches 200% of the electric thermal operating level.



Ema 2.4

Operation time [sec.]

50 100 150 200
Output current/Setting current [%]

Operation time {sec.]

0 50 100 150 200

Output current/Setting current [%]

Electronic overload protection characteristics

El 3 [ﬂl DC brake (Operation selection) Change turngaRaLation =0
1 7

Foong DC brake (Starting frequency) Ehangem Qperafja 3 =QHz
U—'w L S’ DC brake (Braking level) Change during operation | 68 =509,
= ./’;__‘I‘[!l DC brake (Braking time) Change »dqm})@ﬂ @5 =( 5

@ This sets the whether the DC injection brake is active or inactive, and also sets the

operating specifications.

[Operation selection] : This switches the DC brake operation to active or inactive.
m * Inactive (Regenerative braking only)
DI:E[ * Active (DC braking after regenerative braking)

[Starting frequency]  : This sets the frequency at which 1o start DG injection brake
operation during deceleration.

{Braking fevel] * This sets the braking level (brake output) for the DC injection
brake in terms of the DC current calculated from the rated
Inverter current.
The braking force will vary depending on the characteristics of the
motor.

[Braking time] - This sets the operation time for the DC injection brake.

4



Operating
speed N

Setling range Unit | Setting step
Starting frequency 0"to 60 Hz 1Hz
Braking level Ot 100 % 1%
o 0.00t0 9.99 0.01
Braking time s
10.0 to 30.0 0.1

Fli= Output

 Coast to stop

" If the data is set to "0", the frequency will be 0.2Hz.

A
?

Operating |
speed N |

e Regenerative braking

h_?\\ AT =[1111 output

© . DC braking to stop ourre[nt .
iz

frequ- | Y o 55
ency f I Brake starting
t T frequency

FL izl

= DC braking time

,,,D: B [ Brli%g%urrem

Won

CAUTION

means. Attempting to do so may result in injury.

@The Inverter braking function cannot be substituted for mechanical




H:T}?{Tj {Multlstep 1requency setting 1 (
b |
- Multistep frequency setting 2

Multistep frequency setting 3

|
Multistep frequency setting 4 . L‘(ﬁén*gédi ing ope & =0 00Hz
Multistep frequency setting 5 ‘ LChange during operatlon n | 65 =0.00Hz

Multistep frequency setting 6 C ng‘?dm@wgéﬁf 5 =0, 00Hz

((Ghange during operation ] =0 ootz

@ This sets the frequencies for multistep frequency operation. The frequencies to set are
selected as shown in the table below by setting control terminals X1, X2 and X3 to on.
[Relationship between terminals

and multistep frequencies 1 - 7] @® . ON

M Ihstep frequency Speedo pee %>Speed Q.Speed 3 Speed 4 Speed 5}Speed ﬂsieed 7

| Funcion [0 ‘TZUFZZT“ 24]25]26]27

OQutput Keypad

frequency | panel or
‘ Analog

(1) Speed O (when X1-P24, X2-P24 and X3-P24 are all off) depends on t
setting method selected by means of function GRZER
In other words, the setting becomes digital (using the [~ | and [v] keysj or analog
(IDC 0 to 10V] + [DC 4 to 20mA]).

(2) The actual operation frequency is limited by the maximum frequency DIHU]—] Fand the
frequency limiters D]JE’ and D—[ﬁ

he frequency



S-curve acceleration/deceleration Chang&derng-apgaration
(Operation selection) =0

@ This selects whether S-curve acceleration/deceleration is active or inactive, and which
of the two S-curve acceleration/deceleration patterns is used.
[T :Inactive .. linear acceleration and deceleration”

[TT1] :s-curve acceleration/deceleration (weak)
[TT1@ : S-curve acceleration/deceleration (strong)

%
(&l F06 or F63? FO7 or F642
[ Acceleration .| {e— Deceleration ——]
100 - time . . time
95 o :
90 |-
Output
frequency
10 |-
514 : T
0 F06 ard F63 : | FO7 and F64 t
Datal [=— acceleration time—=| : Ferm deceleration time
Datal | “Focediiation et
ata? b qeerEren . . ele .

L'W] (1) Shocks at the start and end of acceleration and deceleration can be
softened by selecting a S-curve pattern.
@ The maximum gradient in the output frequency when a S-curve pattern is
selected is the same as for linear acceleration and deceleration time.
(3 The actual acceleration and deceleration times when an S-curve pattern
is selected is extended by 10% {(when D:D_:’] is set) or 20% (when
(T2 is sety from the times set by [F] 06 and [F[ {817 or by [F] [6]3]2

and [F] Ja[4)?

" Acceleration and deceleration are carried out at the uniform rate for the
time specified by functions [F] [fgland [F] [Z[For by {F] 15132 and
?

2 Selected when the terminal X4 function is set so that

F[ 143 =[ 1118 and X4 (RT:) is ON.




@ The Last 4 protective operations are displayed in order when the E\J key is pressed.
— .. Operation procedure . ~—

Procedure S;SaFr)llw??e Remarks
1 call up [ 175
LI
) Press the
FUNC
Al key.
Jb |
Press the . Contents of the
3 & O] latest trip are
key. <« ([l daisemay(le%a
o i Contents of th
Press the Press the - ontents of the.
4| K I second-latest trip
] @key, Eﬁ key. - are displayed
5 Press the Press tHe EHE tcf;m(i)rrc;t—(la:ttess?ftrtiheare
] fey. [n] key. S displayes
ﬂ
i
Press the Press the . Contents of the
6 D key. E key. EEI_E fourth»latest trip
% are displayed
U P " This example
ress the hows there is no
7 = S
: [~] key. EaE trip history for this.

*  New trip histories are stored in the "latest trip contents” data area, existing
trip histories are moved down one in the order, and the old fourth-latest
history is deleted.

e — Changé tuvingcfigration
LF.J 11 [l | Starting frequency
S W ... 5.

— =1Hz

@ This sets the starting frequency within the range of 0 to, 15Hz in 1Hz steps.
I the data is set to [ [ | ]d}. the frequency will be 0,2Hz.

FT 1304 [Toaemmiuing ) fange during operaton, |

Foog Fcceleratnon/decelerahon (Change during operation, | &= =0 %
T T Torque limit e

V:x = C-' | (At constant speed) ' Change during operatlon‘] H=0%

@ This sets the torque limit level during acceleration/deceleration and constant-speed
operation in steps of 1%.

[TTH : Nolimit

1eg @ 20%
. WLimit
[[8d - 180%—

#  Refer to “11-6-2 Description of torque limit” for details.




\ @1f the torque limit function has been selected, the Inverter may start

i running with differences in the acceleration/deceleration time and
speed settings.

Make sure that the system is set up properly so that there will be no
danger to personnel when the Inverter starts, otherwise accidents ;
may occur. !

7 Chang& turg-cparation
T = T . . )
oo :ﬂ [ Braking torque selection J -

@ This sets the limit level for braking torque in accordance with the brake being used.
H * Low (no DB option)
[TTT4 - High (with DB option)
Always connect an external braking resistor.

¥ Refer to “11-6-3 Description of braking torque selection” for details.

e : ( Change during operation
FLITH) o romeny | (S0 0

@ This function adds the bias frequency to the analog setting frequency to produce the

output frequency.
The setting range is between —400 to +400Hz in steps of 1Hz.

Max. output frequency [ oo X

Output
frequency L
| |
I T Bias
o : /J; ‘&H

0/4 Frequency  10Y/20m

setting

%  The bias frequency is only active when the frequency setting function [F[ o] ] =T 11}

ﬁ @11 the bias frequency has been set, the Inverter will operate when an
VAK I WARNING operation command is given, even if the analog frequency is zero.




[y

L

@ L, Gam for frequency Change dunng operatlcg
semng signal £4=100.0%
0 This sets the size (gradient) of the output frequency corresponding to the analog
frequency setting as a percentage of the maximum frequency.
1
200% [oomrere o
Output
» frequency
100% [ T 100% ;e
Qutput
frequency
0/4 Frequency 10V/20mA 0/4 Frequency  16V/20mA
setting setting
[Example: for 70% gain] [Example: for 200% gain]

#  The gain setting'is only active when [F[ 18] = [T 4
If the bias frequency function (F34) and the gain for frequency setting signal
function (F35) are used together, the gain for frequency setting' signal has
priority, and the bias is applied to the frequency with gain already applied.
The bias frequency feas and setting frequency gain at this time can be
calculated by the following formulas.

f bias= f 1— L1"*—1(2><V1
Vi Ve
Gain= - 1000X (f1—f2)
100X (vi—vs) +fiXve— foX v
77777777777777777777777777 Example :
Output (v, f2) If the analog frequency setting voltage is 1 to DC 5V and the
\ output frequency is weighted to 0 to 100%, then:
frequency

(vi, f1) = (1, 0), (vaz, f2) = (5, 100) so that
[v1 (%] [vi (%]

100%
f vias= —25%, and Gain=200%

A R Frequency setting
WL s oy

(vi, 1)

bias



Frooao3E Frequency limiter (High) (Change during operation j =70Hz

& <3\ 'j, Frequency limiter (Low) [Change during operation ] = OHz

@ The high and low limits for the output frequency can be set within a range of 0 to
400Hz in steps of 1Hz.

Max. output
frequency

: High frequency
Output : fimit
frequency

Low frequency  [F] [319

limit

L

Frequency setting 100%

If the high and low limit settings are reversed, the high limit has priority and
the low limit is ignored. In this case, operation covers the whole range with
the high limit, regardless of the input signal.

_ - — [ Change during operation |
“-J_iiﬁ [Moior characteristics s

@ This adjusts the output current in cases where there is an irregularity such as current
fluctuation. If a current fluctuation occurs, adjust the setting value while referring to the

tables below.
No. of motor poles | Many «+— 4 «— Few Load High +— Low
Setting 0 10 Setting 0 10
Lil Changé dosregroparation
Data initialization
R - 65 = (

@ This seis the setting data for all functions to the factory default settings.

[TT18 : Inactive (manual setting)

m : Initial values (Initialization with factory defaults)

[Operation ¢y wnen [T] ]G is being displayed, press the [STOP] + [~ ] keys
procedure] : .
simultaneously to change the display to [ | | |-
) ; i FUNC
2} In this condition, press the key to reset all data to the factory
default settings. The display will then automatically switch to show the
frequency setting for STOP mode.



(Operation selection) =0

’ i Changaderrg-ogTation
(F‘ .qﬂ[ FMA, FMP terminals a

@ This switches the output destination for the external monitoring signal.

[D:@ * Analog signals are output from the FMA terminal.
(The FMP terminal is not used.)
The type of analog signal output to the FMA terminal is selected by function
ICER

[TTT] : Pulse signals are output from the FMP terminal.
(The FMA terminal is not used.)
Frequency of pulse signal output to the FMP terminal is adjusted by

function F| |4, .
- I — Changedurng-oigration
] FMA terminal
] - oo

{Function selection

@ This sets the type of analog signal which is output to the FMA, terminal.

.
. Output frequency Display 100% = Qutput frequency

- X100
Maximum frequency

[TTI7 : output current ) o . Output current
Display 100% = Rated inverter current X 2

[TTTE : output torque ) ., _ _Output forque
Display 100% = Rated torque X 2

X100

*100

[TT1H : Load factor . o, _ nverter output
Display 100% = Rated output X2

— _Output forque >
Rated torque Xz <100, (f = f base)

f : Output frequency, f base : Base frequency

X100, (f > f base)

(Pulse rate multiplie H=24

@ This sets the pulse rate multiplier for the pulse signal frequency output to the FMP
terminal with respect to the Inverter output frequency. The setting range is 1 to 100.

[FMP terminal ] Elnver‘rer output

X[P Itipli
pulse frequency B [Puise rate multiplier]

frequency
#  Set so that the frequency output from the FMP terminal is 6kHz or lower.



S Changg& diusiregoparation
{X4 terminal function —

@ The function for the X4 input terminal can be selected from the following four options.
: Functions as a command input terminal (RT1) for switching to
acceleration/deceleration time 2.
The acceleration time 2 and deceleration time 2 are set bymand
F
m . Functions as a No. 4 signal {X4) for multistep frequency operation
command input.

When using as this function, operation is possible with a total of 16
frequencies.
Frequencies 8 to 15 are set by means of [F] 4 to IF] 5[4 .

. Functions as a command terminal (VF2) for switching to base frequency 2

]

when using the second motor, etc.

When base frequency 2 is selected, acceleration/deceleration time 2,
torque boost 2 and electronic thermal overload relay 2 are selected
simultaneously.

Base frequency 2 is set using function || &ld , acceleration/deceleration
time 2 are set by function [F] [g]3 and . torque boost 2 is set by
F ]5]5} and electronic thermat averload relay 2 is set by[F| {gleland

13 Functions as a hold signat (HLD) for operation commands during 3-wire
operation.

Muliistep frequency setting 8 | [ Change during operation, | =0.00Hz

Multistep frequency setting 9 [Change during operation, | €% =0.00Hz

Multistep frequency setting 10 fChange during operation,] 2 =0.00Hz

Multistep frequency setting 11 [Change during operation, | 5 =0.00Hz

Multistep frequency setting 12 | { Change d“ri'lgﬂ??@ﬁng 5 =(.00Hz

Muttistep frequency setting 13 | [ Change during operation, | #5=0.00Hz

Multistep frequency setting 14 | (‘Change during operatioQ,J =0.00Hz

Muttistep frequency setting 15 J {Change during operation, | #5 =0.00Hz

& These set the 8 multistep frequencies from frequency 8 to frequency 15 within the
range of 0 to 400Hz.
The setting step is the same as for functions F21 ~ F27.



[Relationship between terminals and multlstep frequencies 8 ~1 5] 0 ON

Function

“l\/Tuliisiep frequenéy

je/efe oo

ﬁ‘;d 0.06 s

@ This sets the time constant for the input filter in order to reduce the effects of noise
included in the analog setting signal (voltage and current input). Settings can be made
in steps of 0.02 second.

I the time constant is set too long, the response fo analog commands will become
poor.

e Chang&dprrgsiaration

'I!me(
- ==0.00s

™
N
%
e [

This sets whether the timer is active or inactive, and also sets the time from the start of
operation until operation automatically stops (when the timer is active).

Em - Inactive (normal operation)

[TBIETT : Active (0.01 second)

[FEEI : Active (3,600 seconds)

Sétting range
00010 o 99

10010 999

100 to




— — ) )
HEET] Y1E terminal Changederng oration
e (Function selection) =1

@ This selects the output signal for the Y1E terminal from the following 6 types.
. Inverter running state (RUN)
This is OFF during direct current braking.

: Frequency level detection (FDT)
Y1E-CMC is ON when the frequency detected is identical to the frequency
set by function .
The hysteresis is set by function E[B[E

[ 118 : Frequency equivalence signal (FAR)
Y1E-CMC is ON when the frequency reaches the frequency set by the
keypad panel, analog.input, multistep frequency setting, eic.
The hysteresis is set by function .

. Undervoltage stop mode (LV)

. Torque limiting mode (TL)

© Auto-restart mode after momentary power failure (IP)

F, | 5 | S Frequency level detection (Change during operation }
= (FDT operation level) £ =50.00Hz

@ This sets the operation level for FDT signal (frequency detection signal) output within
the range of 0.00~400.0Hz.

[Setting resolution]

Setting range | Setting step | Unit
0.00 to 99.99 0.01
100.0 to 400.0 0.1

Hz

Y1E signal output starting frequency

Output |, Hysteresis

frequency

H
|
i

FDT (Y1E-CMC) | OFF N OFF




e . Change during operation ]
[ Hysteresis width [ -
lj 2.0 Y 85 =10Hz

@ This sets the hysteresis for the frequency detection signal (FDT) and frequency
equivalence signal (FAR) within the range of 0~30Hz.
For the frequency equivalence signal (FAR), the equivalent frequency is in the middle
of the hysteresis width.

Equivalent
frequency Hysteresis
[Frequency | B b
| ! setting /"
Frequency 1 7 = OQutput frequency

FAR (Y1E-CMC) | OFF | ON |0FF{ ON  |oFF| on ! OFF

- 1
_ — e Changg derng-operation
ok l," { THR terminal (Function selection) }
B . =0

@ This sets the function for the THR input terminal.
[DJQ\ * Used for THR functions (Trip command functions)
m * Used for edit permit commands
THR-P24 off: Function data cannot be changed
[ THR-P24 on : Function data can be changed?
" The relationship between this function and function [F] [8]](Data protection)
is shown in the table below.

F57: Edit permit F0O: Data

Data changing possible

command protection
OFF L[ No
OFF BRE No

ON 1R Yes
ON IR ] No




F = 8 1 Jump frequency (Hysteresis) [ Change during operation ] =3Hz
...

= :5?:7 | Jump frequency 1 | [Change during operation j 5 =0Hz
L,'-'» \E—Im Jump frequency 2 | [ﬁhange during operationj =0Hz
T N R P N .

LI_ | ;;_ Lj Jump frequency 3 o fChange during operatloﬂ =0Hz

@ This sets the three midpoints and the hysteresis for the jump frequencies which are
used to prevent vibration from occurring at certain frequencies due to mechanical
resonance between the load and the motor.

[Jump frequency hysteresis]... The hysteresis for the frequencies to be jumped can
be set in steps of tHz.

[Jump frequency 1]

[Jump frequency 2]

[Jump frequency 3]

The midpoints for the frequencies to be jumped can be set in
steps of 1Hz. 1

Jump N
hysteresis j -

Output i ;T
. |
frequency ' Jump A . |
A A 3
l hysteresisy f- T Jump frequency 1
Jump £ .~*-1-=3-Jump frequency 2 ‘
hysteresis ¥ L

Jump frequency 3
4

Frequency setting f
" Even if jump frequencies have been set, they will be omitted during
acceleration and deceleration.
# If a jump frequency is set to zero, the jump function becomes inactive.

e (.  ChaiGEmungr@iation

CUTTE S | |
) loic| | Basefrequency? | =5 0 Hz

L
@ This sets base frequency 2 to within the range of 15 to 400Hz in steps of 1Hz. It is
used when the terminal X4 has been set to function as a command terminal for

switching to base frequency 2 ([F] |43 =[] [g).

7N7'OTE'7] [f the base frequency is greater than the maximum frequency, the output

voltage will not rise to the rated voitage.
Set so that the ratio between the base frequency and the maximum
frequency is less than 1:8.

e



£ \5@ Acceleration time 2 Change during operation, | @3=10.0s

TN B N . T e e =
Fig '-,i! LDeceleraltlon time 2 | Change during operation, | #8=10.0s

@ This sets the acceleration time 2 and deceleration time 2 when terminal X4 has been
set to function as a command input terminal for switching to acceleration/deceleration
time 2 (RT1: =[T[1d) orto base frequency 2 (VF2: GACEERREEN
Setting details are the same as for function [z@ and F]

W 57 Torque boost 2 Change during operation |
A AT .

@ This sets the torque boost 2 to one of 31 patterns ” when terminal X4 has been set to
function as a command input terminal for switching to base frequency 2 (VF2:
A4 =118,

Setting details are the same as for function .

" For manual torque boost only; no pattern can be selected for automatic torque boost.
% Refer to “11-6-1 Description of torque boost” for details.

@Eﬁ@ rélecn:oﬁcthermaf‘imw Chamtion , =0

F ‘—T’WE‘ P overload relay 2
SRR~ (Operation selection)
Electronic thermat ChangeéduringoRaiation _ #5 = [ Rated value for
overload relay 2 Fuji standerd
(Operation level) 4-pole motor

® When terminal X4 has been set to function as a command input terminal for switching

to base frequency 2 (VF2:[F] [4[F =[] [8]), this sets whether the electronic thermal
overload relay 2 (motor overload detection) for the second motor is active or inactive,
and also sets the operation pattern and the operation level.

Setting details are the same as for function M} and H¢{5 .

LN@ET Base frequency 2, torque boost 2 and electronic thermal overload relay 2 are

only active when the X4 terminal function has been set to VF2 (F [H3=
[[178) and X4-P24 is ON (close).

" If F66 (electronic thermal overload relay 2) is set to 3 or 4, a 1-second trip may occur
when the load current reaches 200% of the electric thermal operating level.



[Change during operation |

o 1T |

Slip compensation l

=0.0Hz
@ Stlip compensation (F68) is a function which No compensation - Compensation

provides compensation for slippages which Tqu‘u&
occur as a result of the motor load torque in

order to control fluctuations in motor speed. N
(See the graph at right.) Motor spéed

Slip
compensa-
tion value

Slip compensation occurs as follows in accordance with the setting for this function.

Fo8 seting .(shp Slip compensation operation
compensation)

0. 0 Inactive

Compensates in accordance with the slip compensation value which has
been set. Obtain the setting value by using the following equation.
(Neo—Ng1)
Other than Slip compensation value== —Ni Xfe
B0
00 fe :Basefrequency 1 (F 0 4)
Nro © Synchronized motor speed at base frequency
N s 1 I Motor speed under 100% load at base frequency (value on
motor rating plate)

Chang&tiusngoiaration
=

@ This selects whether torque vector control is active or not.
[TT18 : Torque vector control inactive
[TT14 : Torque vector control active
3% Refer to “11-6-4 Description of forque vector control” for details.

_ N Ty Changg Busegsneration
- b ':"U} L Motor 1 capacity 1 —

@ This set the capacity of the motor which is connected 1o the Inverter.
[T1H : 1-frame up capacity for standard applied motor
[TT11 : Standard capacity for standard applied motor
[TT]& :1-trame down capacity for standard applied motor
TT1J3 : 2-frame down capacity for standard applied motor



Motor 1/rated current &t ORaT At oF e .
edeu Chan tation = Rated value for Fuji
Motor 1/no-load current Chang&durrgparation ¢ = | standard 4-pole motor

@ These set the rated current [A] and no-load current [A] for the motor which is
connected to the Inverter.

| Explanation

The primary resistance (Ri1) and leakage reactance (X:) are automatically
rewritten with the rated value of the Fuji standard when motor capacity

([FlT77), motor 1/rated current [ 17 4 and motor 1/no-load current

( [) are set.
e Change tievingofaration

F: B El 'Lhﬁo?or 2/rateq F:»urrent}

&8 =Rated value for Fuji standard 4-pole motor

@ This sets the rated current [A] for the second motor which is selected when base
frequency 2 ([F] [gld]) is active.

s [ ) Chang&duringsigration

[FL_[714] [ Avomatotuning | =0

This function is used to automatically tune the primary resistance (R¢) and leakage
reactance (X} of the motor in order to perform the Torque Vector control.

Fr : Inactive

| 4+ Automatic tuning

*  Refer to “11-6-5 Description of automatic tuning procedure” for details.

T T Change tevng-ofisration
e \',’T { Motor 1 (%R setting) J .
L % =Rated value for Fuji standard 4-pole motor

@ This function displays the primary resistance R1 of the mator in terms of percentage,
and manually sets its value.
The data can be overwritten and changed automatically by automatic funing using
function [F] [, or by setting the motor capacity, rated current and no-load current
using functions [F] [7d]to [F] 17l -

| Calculation formula for %R1_ )

R1-+cable R
%oR1= e X100 [%]
VI W3

R11, cable R: Q
V ! Rated voltage of motor
I Rated current of motor

' I Value calculated for star connection

—060—



Chang@ tosrgperation

Motor 1 (%XI settin
o { (% 9) & =Rated value for Fuji standard 4-pole motor

@ This function displays the leakage reactance XI of the motor in terms of percentage,
and manually sets its value.

The data can be overwritten and changed automatically by automatic tuning using
function l , or by setting the motor capacity, rated current and no-load current

using functions [F] 0] 1o [F] 143 .

| Calculation formula for %XI |

X14+X2-Xm/ (X2-+Xm) —+Cable X

%eXI= — X100 [%]
V/ (/3D
X1 I Primary inductance of motor 1[Q]
X2'' 1 Secondary inductance of motor 1[Q]
Xm' @ Mutual inductance of motor 1[Q]
Cable X : [Q]

V [ Rated voltage of motor
[ ' Rated current of motor

1)1 Value calculated for star connection

®%R1 and %XI shouid be set to values which are appropriate for the
WARNING motor being used. The motor may not operate correctly if these

values are not set correctly, which could result in accidents.




cooan Torque limiter response |
(At constant speed)
£ ‘f.,’ﬁ Torque limiter response (During| | Change during operation ], d@=394
acceleration/deceleration)

{ Change during operation | @8=3 6 9

@ These functions set the response of the torque limiter functions during constant speed
operation and during acceleration and deceleration.

aioia ~ (15499 S 1 (Quick)
[

(Slow)
L p 00 . . . 99
P P1
! 0 (Low)
9 (High
- Chang& dusrg-oparation
= =" . N
= l“,': g Option %el?fflon =0

@ This function sets whether an option is being used or not, and also what type of option
is being used if any.

0] © No options
[T174 : Reserved
[T]1e : PYO option card used

[11]3 :RSoption card used

| |4 : Reserved

#  For details on setting specifications methods when using an option card, refer to the
instruction manual which is supplied with the option card.



11-6-1.
Torque boost is a fu

Description of torgue boost

rction which boosts the torque which drops during low-speed operation by

compensating for insufficient magnetic flux (torque) in the motor which occurs when the voltage drops in

the low-frequency range.

Torque boost classification Torque boost setting details Qutput voltage/output frequency characteristics
Output
0 voltage v/
- R
] . Automatic torque boost 100% _“_aied voltage
Automatic torque boost Automatically adjusts the ; E Base
(*1~*5) torque boost value for - | frequency
constant torque loads which 7 ! :
change in a finear fashion. 0 Output frequency f
Output
R voltage v Rated voltage
HNAL e .
* Squared torque | Base
characteristics | frequency
(for fan pump loads) [
0 Output frequency  §
Output
A . LU:DE voitage Rated voltage
: Proportional torque 100% p---------~
characteristics | Base
Manual lorque boost (for intermediate loads 3frequency
between squared reduction H
torque and constant torque) Output frequency
Output
voltage R
,,,,, ated voltage
(1113 ~ [T togg =S Z
(Weak) (Strong) | Base
. Constant torgue | frequency
characteristics .
0
Output frequency f

*

2
*q.

*4:

*5:

- If using this setting, be sure to set F70, F71, F72, F75 and F76 correcily.

Cannot be selected if F65 is set to “Torque boost 27,

: Automatic torque boost cannot be used if more than one motor is being used.

Use manual torque boost.

It may not be possible to obtain the full level of performance when using special
motors such as high-speed motors. In such cases, use manual torque boost.
Refer to “Conditions for use of torque vector control and automatic torque boost”
in “11-6-4. Description of torque vector controf” for details of the conditions for
using automatic torque boost.

t

-
l WARNING

@1t the torque boost vaiue becomes to large when consiant torque 1
characteristics have been set, overexcitation will occur. If operation
continues in this state, it will cause the motor 1o overheat. Make the
setlings correctly in accordance with the characteristics of the
motor being used.

763_‘



11-6-2. Description of torque limit

Operation during torque limiting

During torque limiting, the frequency is controlled so that the torque does not exceed the torque limit
values set by F31 and F32. *
This operation allows operation to continue while the forque is maintained at the limit value.
However, if the load torque suddenly changes, the torque may momentarily exceed the limit value, or
overcurrent or overvoliage protection may be activated.

*1 Actual operation is as follows.

Torque fimit conditions Operation during torque limit ]

During driving Output frequency is reduced

During braking Output frequency is increased (However, the maximum amount of increase is 5Hz.)

Conditions for use of torque limit

Use torque limit under the conditions where automatic torque boost operates *2,
If this is not done, large errors may occur in the torque calculation and torgue limiting may not operate
correctly.

*@ If not using VF2 when automatic torgue boost ([F] [Z]g=[ ] | |3 or torque vector control operation

(FLI8=[TTTH) s set

@When the torque limiting function is being used, operation may

occur at acceleration/deceleration times and speeds which are
A WARNING different to those that have been set. Make sure that the system is
configured so that safety can be maintained even if this should
L happen, otherwise an accidents might result.

11-6-3. Description of braking torque selection
Braking torque selection (F33) is a function which lets you select the braking torque during torque
limiting operation with or without external braking resister
DINGREERRENG
The torque is limited so that it is at or below the allowable braking torque set according to standard
specifications.
DNGREERSRNRE
The torque is limited so that it is at or below the allowable braking torque when using an external
braking resistor (DB option).

Note that braking torque selection (F33) cannot be used when the following functions have been set.

Function name Function setting
| Torque limit (during acceleration/deceleration) H =] JZ’] + No fimiting
| Torque limit (during constant speed) ) 5. = D]—@ : No limiting

@I1f an external braking resistor is not being used, be sure to set
t

‘E braking torque to low (_ 3: U ), otherwise the torque limi
A WARNING function will not operate correctly and overvoitage trips will occur,
and an accident may resulit,




11-6-4. Description of torque vector controi

Caution when using torque vector control J

When torque vector control is set to operate ( [F] (519 = [ [ ] [ 1), it operates as follows.

Function name Function setting Operation during torque vector control
i = [:D:@ The AVR function will be activated at

* AVR function is OFF the following settings.

Rate voitage value (FO5) - When 200V series is set to 200V

* When 400V series is set to 400V

Other than [F] |0[5] = [ 5| The AVR function will be activated at
* AVR function is ON the FO5 setiing value.

Torque boost 1 (FO8) A {3@ Al data Operates in automatic torque boost mode.
6 = [ I
e Slip compensation will operate at the

Slip compensation not = Slip compensation not 1 4je for Fuji standard 4P motor.
operating (F68)™ operating

Other than WHEJ} :4

]{j{j Slip compensation will operate at the
value of F68.

@Supplementary description
*1 When using a VF2, torque vector control will not operate even when £ [glg=[ [ ] 1.
*2 If using a motor other than Fuji standard 4P motor or if manual slip compensation has been set,
the slip compensation setting should be [F] [5]8= [ [ [2 4 to[ [ [51].

Conditions for use of torque vector control and automatic torque boost 1

If any one of the conditions from (1) to {4) cannot be satisfied, set torque vector conirol so that'it does
not operate = [T11@ . and.set manual torque boost [F] g8 = (1] [] w0 [T 51 .

(1'Data for motor 1 (F70, F71, F72, F75, F76) should be set correctly.

Function code Factory setting value
F70: Motor capacity 1
F71: Motor 1/Rated current
F72: Motor 1/No-load current Rated value of Fuji
F75: Motor 1/%R1 setting standard 4P motor
F76: Motor 1/%X1 setting

The data which has been set manually and the data which has been set automatically will be
displayed as follows for each usage condition.

No. Usage condition Data entered manually Data set automatically ‘
1 | When Fuji standard 4P motor is used F70 F71, F72, F75, F76
2 | When a motor other than No.1 is used After entering in the order
F70, F71 and F72 , automatic | F75, F76
3 | Ifareacioris connected! between the inverter and the motor | tuning using F74.

{2'The motor rated current should not be less than the inverter rated current.
The appropriate range to be set using F70 (Motor capacity) should be two frames less than the inverter
capacity.
3iThere should be one motor for each inverter.
If more than two motor is connected to an inverter, torque vector conirol will not operate correctly.
4iThe cable length between the inverter and the motor should not exceed 50m.
If the cable is too long, the leakage current which flows via the static capacity to ground will affect
control and tend to prevent control from being carried out correctly. Furthermore, conirol may not be
carried out correctly even when an output circuit filtter (OFL) is used.



11-6-5. Description of automatic tuning procedure
Automatic tuning is a function which automatically detects the motor's primary resistance %R1 (F75)
and leakage reactance %X1 (F76).
Use automatic tuning if any one of the following three conditions can be met.
(DA motor other than Fuji standard 4P motor is being used, and %R1 and %X1 cannot be ascertained
{2The cable between the inverter and the motor is very long
(A reactor has been connected between the inverter and the motor

Automatic tuning procedure —l

1. Connect the inverter and the motor according to the proper connection procedure.

2. Enter the appropriate data for the following functions in accordance with the characteristics of the
motor being used.

L Function code Name Setting range Maximum frequencr
| FO3 Maximum frequency 50~400 60
FO4 Base frequency 1 15~400 50
Fos Rated voltage 80~~240 (200V series) 200
(Maximum output voltage) 160480 (400V series) 400
F 70 Motor capacity 0~3 1
F71% Motor 1/Rated current 0.01~9.99 Rated value of Fuji
F72% Motor 1/No-load current 0.01~99.9 standard 4P motor “

*W Be sure to enter in the order F70 — F71 — F72.
3. After checking that the inverter is stopped, carry out tuning by following steps 3-1 to 3-4 below.
3-1. Set automatic tuning to operate ( =111
3-2. Pressthe @2—' key to start automatic tuning.
3-3. The digital monitor on the keypad panel will show as follows during automatic tuning and

immediately before and after tuning.

Automatic tuning condition Digital‘mionitor on keypad panel
Before tuning [[ID luminates
During tuning D:[ji flashes (for approx. 10 seconds)
After tuning HEQ illuminates

3-4. Theresults of tuning can'be checked tising F75: %R1-and F76: %X 1.

e

(i )Depending on the setting for [F] [Z]2] , emergency stopping may be caused
by certain operations which are carried out during automatic tuning.
( n@,_ 7 will be displayed in the digital monitor on the keypad panel.)

I i setting Operation which causes| [El-[7 display
L Ll

— |« [STOP! key is pressed
Keypad panef operation : |F| |J|d] = a—=
ypacp P e ” oI BX-CM terminals are closed (ON}
- |STOP| key is pressed
) ) - o | ° BX-CMterminals are closed (ON}
Terminal operation [F = i - ——
» FWD-CM terminals are closed (ON}

+ REV-CM terminals are closed (ON)

(i} If multiple motors are connected 1o a single inverter, or if an output
circuit filter (OFL) is being used, automatic tuning calculations will not be
carried out correctly. In such cases, set manual torque boost
(g8 = (1114 o [T134).




12. Maintenance and Inspection
In order to achieve long periods of trouble-free operation and to prevent future problems, the following
items should be inspected at least once between the indicated interval.

12-1. Daily inspection
During operation and/or power up, check the operation of the Inverter visually without removing any
covers to confirm that there are no abnormalities. The following points should always be checked.
@ Check that the expected level of performance is being obtained (that performance meets
specifications).
(2 Check that the ambient conditions satisfy the spegcifications.
3 Check that the keypad displays are normal.
@ Check that there are no abnormal noises, vibrations or odors.

.

(B Check that there are no signs of overheating or discoloration.
12-2. Periodic inspection

Before carrying out periodic inspections, stop the Inverter, disconnect it completely from the power
supply and then take off the front cover of the Inverter.

The smoothing capacitor will still be charged even after the power supply is turned off, and it takes
some time for it to fully discharge. To avoid any danger, wait until the charge lamp has been extinguished,
and then use a circuit tester to check that the voitage has dropped to a safe level (DC 25V or lower)
before touching the power supply circuit.

Inspection should be carried out according to the items given in the periodic inspection list in Table 12-
2-1.

@Wait at least five minutes after turning off the power before carrying
out inspection. Check that the charge indication lamp has gone out,
and also check that the DC voliage between the P and N terminals is
less than 25V.

@Maintenance, inspection and part replacement should only be

A WARNING carried out by suitably qualified personnel.

Remove any metallic accessories such as watches and rings before
starting work, and use only properly insulated tools, ctherwise
electric shocks may result.

@Do not carry out any modifications to the Inverter.

Doing so may result in electric shocks and injury.




12-3. Measuring main circuit power
The Inverter input/output voltage and current contain high harmonic components which may cause
display errors with some measuring equipment. Because of this, if using a commercially-available
measuring equipment, make sure that it is the type shown in Table 12-3-1.
Commercially-available power factor meters which measure the phase differences between voltages
and currents cannot be used for measuring the power factor of the Inverter.
If power factor measurement is necessary, measure the power, voltage and current at both the input and
output sides, and use them to calculate the power factor from the foflowing formula.
(DThree-phase
Electric power [W]
+/"3 X Voltage [V] X Current [A]

Power factor = X100 [%]

@Single-phase
Electric power [W]
Power factor = X100 [%]
Voltage [V] X Current [A]

12-4. Megger test
Insulation tests are carried out before shipment from the factory, so megger tests should be avoided if
possible. If it is absolutely necessary to carry out a megger test, use the following procedure. Be careful
not to make any mistake when carrying out this procedure, as damage to the Inverter may result.
In the same way as for megger tests, the Inverter may become damaged if withstand voltage tests are

carried out incorrectly. If a withstand voltage test is necessary, contact the place of purchase or your
nearest Fuji Electric office.



Table 12-2-1

Periodic inspection list

g:jﬁ?cmn Inspection item Inspection method Judgement standard
Ambient 1)Check the ambient temperature, 1)Check visually and 1)Should satisfy
conditions | humidity, vibration and aimosphere with testing standard
(presence or absence of dust, gas, equipment. specifications.
oil mists, dripping water, etc.).
2)Check that no tools or other 2)Check visually. 2)Should not be
potentially hazardous objects are present.
placed nearby.
Voltage Check that the main circuit and control | Measure with a circuit Should satisfy standard
circuit voltages are normal. tester. specifications.
Keypad 1)Check that display is clearly visible. | 1),2)Check visually. 1),2)There should be no
panel 2)Check that no characters are problem when reading
missing. the display.
Structural 1)Check for abnormal noise and 1)Check visually and 1),2),3),4),5) There
parts such vibration. aurally. should be no
as frame 2)Check for looseness in bolts. 2)Tighten. abnormality.
and covers | 3)Check for damage and deformation. | 3),4),5) Check visually.
4)Check for discoloration due to
overheating or deterioration.
5)Check if the unit is dusty or dirty.
Gommon | 1)Check for loose or missing bolts. 1)Tighten. 1),2},3)There should be
2)Check for warps, cracks, damage 2),3)Check visually. no abnormality.
and discoloration due to overheating
or deterioration.
3)Check if the unit is dusty or dirty.
Conductors | 1)Check for discoloration or warping 1),2)Check visually. 1),2)There should be no
& wiring due to overheating. abnormality.
2)Check for cracks, damage and
discoloration of the wire covering.
Terminal | Check for any damage. Check visually. There should be no
circuit abnormality
beard
Smoothing | 1)Check that there is no dripping, 1),2)Check visually. 1),2)There should be no
5 capacitor discoloration, cracks or swelling. abnormality.
e 2)Check that the safety valve does not
‘é jut out or excessively swollen.
3 I)Measure the capacitance if 3)Measure using a capa- | 3)Capacitance=
= necessary. citance level meter. ! rated valueX0.85
Resistors | 1)Check for any abnormal odors or 1)Check visually and by | 1)There should be no
cracked insulation due to smefling. abnormality.
overheating. 2)Check visually or by | 2)Should be within
2)Check for broken wires. disconnecting one end | #10% of marked
and measuring with a resistance.
circuit tester.
Transis- | Check for abnormal noise or smells. | Check visually, aurally | There should be no
tors and and by smelling. abnormality.
reactors
Magnetic | 1)Check for any chattering noise 1}Check aurally. 1).2)There should be no
contacts during operation. abnormality.
and relays | 2)Check for roughness in the 2)Check visually.
contacts.
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Inspection
point

Inspection item

Inspection method

Judgement standard

Control 1)Check for looseness in screws and | 1)Tighten. 1),2),3),4)There should
= | circuit connectors. 2)Check visually and by | be no abnormality.
O1 board & 2)Check for abnormal odors and smell.
O connectors discoloration.
% 3)Check for cracks, damage, 3),4)Check visually.
8 deformation and severe rust.
| 4)Check for dripping and traces of
deformation in capacitors.
Cooling | 1)Check for abnormal noise and 1)Turn by hand (always | 1).2},3)There should be
fans | vibration. with the power off) no abnormality.
and check visually
E and aurally.
% 2)Check for looseness of bolts. 2)Tighten.
j=))
% 3)Check for discoloration due to 3)Check visually.
8 overheating.
Cooling | Check for any blockages or foreign Check visually. There should be no
ports | materials at the cooling fans or in the abnormality.
inlet and outlet ports.

*1

There are several easy-to-use capacitance meters generally available which can be used.

NOTE : If any parts are dirty, use a cloth and a chemically neutral detergent to wipe them clean.

Remove any dust with an electric vacuum cleaner.

Furthermore, the power shoutd always be turned off before cleaning, in the same way as when
carrying out periodic inspections. (Refer to 12-2. Periodic inspection” on page 67.)
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[ For 3-phase input series |

Inverter

1,,(?1:,} _3-phase induction
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[ For single-phase input series |
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. motor
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Fig. 12-3-1  Examples of main circuit measurement
Tabie 12-3-1  Meter for measuring the main circuit
Input (power supply) side QOutput {motor) side DC circuit
Voltage Current Voltage Current (PéK/I) NQT))
Item waveform waveform 107§ waveform waveform B
ALW ﬂmn Terminal
section
Meter Ammeter Voltmeter Wattmeter Ammeter Voltmeter Wattmeter DC voitmeter
name ArsT Vrst War Auvw Vuvw Wuw A
Meter | Moving- Ziiﬁi:‘iejgrn Power Moving-iron | Rectifier Power Moving-
type | iron type type < meter type type (*1) meter coil type
Symbol
£ wE - E= e - Q

("1) When measuring the output voltage by rectifier type meter, an ervor may occur. Use a digital AC power
meter for good accuracy.

(1) Main circuit

1) Use a DC 500V megger.

2> Disconnect all wires that are connected to terminal board of the main and control circuits and to
external circuits.

3 Connect main circuit terminals L1, L2, L3 (L, N), P1, (), DB, U, V and W with a common wire as
shown in Fig. 12-4-1.

@ Carry out the megger test between the main circuit common wire and the ground terminal @ only.

&> The condition is normal if the megger shows a resistance of 5MQ or more.



[ Inverter ]

é" e w
LILZL3 U V ¥ Pl (D) DB

e LTI

Megger

Fig.12-4-1  Megger test

(2) Control circuits
Do not carry out a megger test on the control circuits. If you do, irreparable burning and other
damage to the circuit parts may result.
When conducting a conductivity test on the control circuits, use a high resistance range tester.
(1) Disconnect all exfernal connections to the control circuit terminals.
2 Test the conductivity between the circuits and the ground. The condition is normal if the
measured value is 1 MQ or more.

{3) External main circuit and sequence circuit
Disconnect all of the terminals on the Inverter so that the test voltage will not be applied to the
Inverter.

12-5. Part replacement
The life of parts used in the Inverter depends on the type of parts. The life of these parts will also vary
according to the environmental conditions and the conditions of usage. It is recommended that you use
the information in Table 12-5-1 as a guide for parts replacement.

Table 12-5-1  Guide to parts replacement periods

Standard replace-
ment interval

Cooling fans 3 years Replace with new paris

Replace with a part
(Determine after inspection)
Aluminum capacitor on Replace with a new part
printed circuit board (Determine after inspection)

Other parts | - Determine after inspection

Part name Replacement method/remarks

Smoothing capacitor 5 years

7 years

13. Troubleshooting
13-1. Protective function
) When the protective function is activated, the Inverter is immediately tripped (output stops), the cause

of the trouble is displayed on the LED monitor and the motor coasts to a stop. For details on the
alarms and the displays, refer to Table 13-1-1.

O The trip condition will continue until the cause of the trip is removed and the RESET Key is pressed or
a reset command is input from the RST terminals of the control circuit.

O The last four trip events are stored in memory, and they can be checked using function F29. (For
details of operation, refer to the explanation for the function F29.)

O While the activated protective function is displayed, the history of past protective function operations
can also be viewed by continually pressing the E key.



Table 13-1-1

Details of alarms and displays there of

Prot'e:ztrl)\gtaion Function Explanation Display Protective operation
Overcurrent | Protects the Inverter if the Inverter | During /:’P l:‘ e Inverter output stops
protection output current momentarily exceeds | acceleration = « Motor coasts to a stop
the overcurrent detection level. During oo Alarm (1c) is output
Short circuit | Protects the Inverter from deceleration | & £} Alarm signal is held
Ground overcurient resulting from a short { internally until alarm reset
short circuit | circuit in the output circuit or ground | During steady ;‘f i’- :,r command is given
circuit. speed -
operation
Momentary | Avoids being out of control of the Inverter caused P Inverter output stops
power by drops in the input voltage level. - If the restart after
failure #Operation will continue if the momentary power momentary power failure
failure or undervoltage period is fess than mode is selected,
Undervoltage| 15 msec. operation will restart
protection automatically when the
power is restored
Overvoltage | Protects the Inverter if momentary During Er U f| + Inverter output stops
protection overvoltage (regenerative acceleration * Motor coasts to a stop
overvoltage) which exceeds the During s Alarm {1c) is output
overvoltage detection level is deceleration |~ = £ < Alarm signal is held
detected. internally until alarm reset
During steady 'lj' !l_; ;_'; command is given Y
speed
operation
Inverter Detects overh(_aating of the Inverter caused by an L"‘;V o
) overload, cooling fan problem or abnormal
overheating )
ambient temperature.
External Acts as an external alarm to stop output, if :'7 H ,3
alarm input | protective device such as the electronic thermal - =
overload relay connecied between THR and P24
terminals switches from on to off.
Electronic Protects semiconductor devices such as the IGBT 5! ] U
thermal from overloads. -
overload Protects Fuji standard 4-pole motors or Fuji FV [yl
relay (R

motors from overloads even if an electronic
thermal overload relay is not connected.




Protective

. Function Explanation Displa Protectiv ration

Function P spiay vlective opera
Memory Operates when a memory error occurs due to a E ~ I Inverter output stops
error data writing error, etc. - Motor coasts to a stop

. : ; o - 1c) i

Communication | Displayed when there is communication error o = Alarm (,C) s _outpui

» ! &~ £ - Alarm signal is held
error 2 occurs continuously between the Inverter and the - )

internally until alarm reset
keypad panel. L )
Lo command is given i
CPU error Stops the Inverter when an error is detected in the lﬁ' ~ :':
CPU.

Optional Displayed when there is a communication g -~ f_:’
circuit board | checksum error or interruption of communication
communication | between the Inverter and the optional circuit
error board.
Option Displayed when a link error etc. is detected. 4C’ (=]
problem
Cutpuit Stops the Inverter when it is detected that the ," -~ I'}
wiring error | output wiring is not connected during automatic -

tuning.

" Alarm signal holding

If the automatic breaker at the power supply side of the Inverier swiiches off when the protective

function has operated and an alarm signal is being output, the control power supply for the Inverter is
turned off and the alarm cannot be held internally.

# During external terminal operation (F02=1), the Inverter will continue running without an alarm being
output even if error Er2 is displayed. If communication is restored, the Er2 display will disappear.



13-2. Troubleshooting when protective function operates

(1} Overcurrent (OC)

Overcurrent during
acceleration

Qvercurrent during
deceleration

i Overcurrent during

[oX e

0C?2 ]

i steady speed aperation
cC3

1

1

1

1 Are motor connection terminals (U, V, W) shorted?

JYes Eliminate cause of short.

#No

‘ Is

iNo

No | Can torque boost
e be reduced?

No | Is torque boost
value correct?

‘Yes $Yes

is acceleration time
setting shorter than
the proper time for

load?

Reduce torque
boost value.

ki

No ‘No
¥
foad too heavy? }Yea Reduce load or increase
E No LNO Inverter capacity.
¥
‘ Is deceleration time | No
setting shorter than ¥ Inverter problem or
|proper time forf0ad?| {15 there any load | No | mis-operation due to
fluctuation? noise. Contact Fuji
No Yes Electric.
Can deceleration Yes

time setting be
increased?

Can acceleration
time setting be
increased?

o

Increase setting Yes
time. 1

No

1 Increase setting time.

Reduce load or
increase Inverter

Braking method
needs inspection.

Reduce foad or
increase Inverier

capacity. Contact Fuji Electric. capacity.
{2) Overvoltage (OU)
Overvoltage Vévervoltage Overvoltage during o
during acceleration | |during deceleration| |steady speed operation
ou1 ou2 ou3
% + % No Reduce power supply
is power supply voltage within specification range? r —— voltage to specification

‘Ves

}E

‘ Dose Inverter operate when load is suddenly decreased?
i No

Inverter problem or
mis-operation due to noise.
Contact Fuji Electric.

Is main circuit DC voltage during operation at protection
level or above?

s
Yes &Yes
_| s OU tunction activeted at Can deceleration time | Yes
No | the end of acceleration selting be increased?

J’Yes No

Increase setting time.

Can acceleration time setting

=

be increased?

e

’ Can load inertial moment be reduced?

range.

= Increase setting time.

Reduce load inertial
T ™| moment,

‘LNO
Is optional braking resistor or DC injection brake

function being used? ‘
‘LYes

Braking method needs inspection.
Contact Fuji Electric.
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—*} Braking resistor or
DC braking function

be used.




(3) Undervoltage (LU) "2

%ﬂ

(4) Inverter overloading or overheating (OH1)

Has any power failure
occurred?

Yes
Reset and restart
operation.

{'No

Is there any component
poroblem or poor
connection in power
supply circuit?

Yes
]

N

f

Replace defective
component of repair
connection.

No

Are caoling fans i
operating? i

Yes

Is there any load which
requires a large starting
current in the same
Lpower supply system?

<
@
2

Change the power
supply system to
conform to
specifications.

y No

Boes LU function operate

switch is ON?

| Yes
when breaker or solenaid [

Is power supply
—1 transformer capacity
correct?

g No

T No

Is the voltage in main
circuit (between P-N)
above the level detected
{in Table 10-1-17
i ; Yes

[ No

Inverter control circuit
problem, or mis-operation
due to noise. Contact

Fuji Electric.

Possible Inverter
problem. Contact Fuji
Electric.

-

e

Is the cooling air path

[ lockeo?

No

Replace the cooling
fans,

Y
res Remove blockage.

ITS ambient temperature

z
)

Improve ambient

within specification
hange?

temperature o
specified range.

‘Yes

Inverter problem or
mis-operation due to
noise. Contact Fuiji
Efectric.

and is not sign of an abnormality.

LU wilt be displayed momentarily when the power supply is turned on, but this is normal

After a power failure, once the smoothing capacitor has discharged and the Inverter

control power supply has dropped, resetling will be made automatically.

(5) External alarm input (OH2)

f Is atarm signal contact for
external unit connected
between control circuit
terminals THR-P24

Connect alarm signal
contact. If no signal
input, short terminals
THR-P24

No

Yes

external component

operate?

Eliminate the cause of
the alarm.

Inverter problem or
mis-operation due to
noise.

Contact Fuji Electric.

(6) Motor overload or Inver overload (OL)

oL |

[

[ocu]
Do electronic thermal |
characteristics and

motor overload
characteristics match?

7—( Ves

overload relay N

Install external
thermal overload
relay.

i r No
Are electronic thermal Set 1o corroot lovel.
overload relay
settings correct?
+ Yes
- o
4’1 Is load too heavy? |~ Inverter problem or
Yes mis-operation due to

Reduce load or
increase Inverter kW.

noise. Contact Fuji
Electric.




(7) Memory error, communication error or

CPU error
Memory Communi-
A | 2
n::ﬁgm[z or error| |cation error CEU egrm
Py Erd Er2 r

1

v 1
Turn off the pow;mw -
supply, wait untill
charge lamp is off and

U

Does data appear on 5

No |Are all connectors and
— e
digital monitor?

sockets properly
inserted and is there

y ) any noise?
Inverter is normal. No [Ves
Operation can continue. |

:

(8) Inverter output circuit error

Yes ‘Cpﬁnect or replace the
wiring.

:Yﬁvl Turn BX signal off. i

| Is BX signal on?
No

Was an operation
command input or was
the STOP key pressed
during tuning?

Do not operate any
key and cortrol circuit
terminal during tuning.

Yes
=]

Are data of F70 and F71
correct?

m—{ Set the correct data.

Inverter problem.
Contact Fuji Electric.

I Repair the problem,

Contact Fuji Electric. %




13-3. Troubleshooting when motor problem occurs

(1) Motor does not run

. . " heck f
L Is charge famp 1it? No | Is breaker or solenoid C eck for the reason why.
switch ON? itis not on, and then turn it
s on if no problem is found.
T i Yes
Eilrg:nate the fzuse IOf 1 |ves| Does an alarm code appear _ i
problem. reset the alarm - <=1 ,, y ovnad panel display. Is normal valtage supplied | N | Check for voltage drops
and then start operation. q to power supply input t—#{ wrong phase rotation, wrong
g terminals {L1, L2/L, L3/N) 7| | connections and poor
. is operation command - Yes cantacts and repair if found.
Inverter is normal. input via keypad panel or i
Operation can continue. control circuit terminals? i . Possible Inverter problem.
Keypad Controt circuit Contact Fuiji Electric.
panel terminals?
Does motor operate when | Ng -
[RUNJ is pressed? ~~1s forward or reverse opera- Is the external wiringto | Yes| Replace defective switch
No T tion command being input? control circuit terminals or relay.
FWD, REV-P24 correct?

- Yes
T~ + Nol__ ; ]
Press[Aland set No b 1 No Correct wiring error. |
frequency. | ™ Has frequency been set? i N

v Yes Yes ’
s control circuit teminals 13, |Y&8| Replace defective
Does motor operate when 12,11, C1 and between potentiometer, signal
[Vlis pressed? ; terminals X1, X2, X3-P24 converter, switch or relay.

Yes|Are high frequency limit and correct?
Set correct frequency? setting frequency below

starting frequency?

‘No

Motor problem irso\sllt:\?srtt;erigﬁtgldzpm No | Possible Inverter problem.
terminals (U, V, W) ? Contact Fuji Electric.
itk ne RS
No ers

Yes. - No
Is toad too heavy? }-1—{ 1s motor wiring correct? H Correct wiring error.
‘Yes

Is torque boost value lYes Load is too heavy and motor is locked.
correct? e Reduce load. If a mechanical brake is installed, check whether
mechanical brake has been released.

Increase torque boost value.

{2) Motor overheals

‘ Motor overheats. o ‘

‘ Do motor and V/F patterns match? \NLB'{ Change V/F pattern setting. I
#Yes
‘ Continuous low-speed operation? iﬁs_,.i Use special Inverter motor. |

*No

‘ Is load too heavy?
éNo

Is Inverter output voltage (terminals U, V, W) | Yes ” ]
correctly balanced? § otor problem i

No

Yes i
},,,‘ —a] Reduce load or increase motor

kW,

‘ Possible Inverter problem. Contact Fuji Electric. ‘

el Qe



14. Standard Specifications
(1) Single-phase 200V system specifications

Inverter model FVRO.1 FVRO.2 FVRO.4 FVR0.75 FVR1.5 FVR2.2
E9S-7EN E9S-7EN E9S-7EN E9S-7EN E9S-7EN E9S-7EN
Nominal applied motor ¥ [kW] 0.1 62 0.4 0.75 15 2.2
Rated capacity 2 [kVA] 0.3 0.6 1.2 2.0 3.2 4.4
3 | Voltage [V] | 200 to 240V , 50/60Hz T
3| Ouput | Atiowcarrier™| 0.8 15 3.0 50 8.0 1.0
E current [A]| Standard ¢ 0.7 1.3 2.5 4.0 7.0 10.0
& | Overload capacity 150% 1min., 200% 0.5s

Rated frequency [Hz] 50/60Hz

@ | Phase, voltage and frequency Single-phase, 200 to 240V, 50/60Hz, overvoltage category I

§ Allowable variation Voltage: +10 to —10% (voltage imbalance within 3% %), Frequency: 5%
3 | Capabilty for voltage dips [kVA] | 165V or more for continuous operation, less than 165V for 15ms continuous operation
S | Required power capacity " [kVA] 0.3 ‘ 0.7 1.2 ! 1.8 \ 3.2 ‘ 4.5

o Braking torque ®  [%] 100% or more 70% or more \ 40% or more

£ | Braking torque ®  [%] | @ e 150% or more

g Brake starting frequency: 0.2~60Hz, braking time 0.01~~30s,

DC injection brake braking torque 0~100%, resolution 1%

Protective structure Totally enclosed type (IP40) ]
Cooling method Natural cooling Fan cooling
Mass kel 10 T 11 T e [ 17 27 | 28

" "Nominal applied motor" refers to a standard 4-pole motor.

2 Indicates rated capacity when rated output voltage is 230V or 400V
» When [f] [ 12 (motor operating sound adjustment) = | to
Fl 113 (motor operating sound adjustment) = to [[]15
% If the voltage imbalance is greater than 3%, use a power factor improving AC reactor.

Maximum voltage [V] - Minimum voltage [V]
Voltage imbalance [%] = X 100
Average 3-phase voltage [V]

When a momentary power failure occurs under nominal voltage input and 85% load

When running a standard motor with an ACR (option} attached to the input side

This is the average braking torque for the motor itself. (Varies according to the motor efficiency.)

When using an external braking resistor. However, 0.1kW and 0.2kW types do not have a buili-in brake
circuit, so an external braking resistor cannot be used.

2

el
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3-phase 400V system specifications

Inverter model FVR0.4 FVR0.75 FVR1.5 FVR2.2 FVR4.0
E9S-4EN E9S-4EN E9S-4EN E9S-4EN E9S-4EN
Nominal applied motor ' [kW] 0.4 0.75 1.5 2.2 4.0
Rated capacity 2 [kVA] 1.1 1.7 2.6 3.8 6.2
3 | Voltage [V] | 380 to 415V, 50/60Hz
3 Output At iow carrier ¥ 1.6 2.5 3.7 55 9.0
g current [A]| Standard ¢ 1.4 2.1 3.7 5.3 8.7
& | Overioad capacity 150% 1min., 200% 0.5s
Rated frequency [Hz] 50/60Hz

?g Phase, voltage and frequency | 3-phase, 380 fo 415V, 50/60Hz, overvoitage category II

g | Allowable variation Voltage:+10 to —15% (voltage imbalance within 3%%), Frequency: 5%
g Capability for voltage dips [kVA] | 310V or more for continuous operation, less than 310V for 15ms continuous operation ®
S | Required power capacity ) [<VA} 0.7 12 22 f 3.1 [ 50

o Braking torque ®  [%)] 100% or more 50% or more

-_(% Braking torque ¥ [%] 150% or more

e R e

Protective structure Totally enclosed type (IP40)

Cooling method Natural cooling Fan cooling

Mass kgl 1.8 | 18 27 27 3.2
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(3) Common specifications

Item Specifications )
Maximum .
i 5
frequency [Hz] Adjustable between 50 to 400Hz
€ | Base ;
g frequency [Hz] Adjustable between 15 to 400Hz
1 Starting
22 At . n
% 2 frequency [Hz] Adjustable between 0.2 to 15Hz (in steps of 1Hz between 1 to 15Hz)
& Carrier
;51 frequency [Hz] Adjustable between 0.75 to 15kHz (in steps of 1kHz between 1 to 15kHz)
& | Accuracy Analog ! £0.2% of maximum frequency (at +25C)

Digital * &20.01% of maximum frequency (at £25C)

”Sening resolution

Analog © 1/3000th of maximum frequency
(at 0.02Hz/60Hz, at 0.04Hz/120Hz, and at 0.1Hz/300Hz)
Digital ! 0.01Hz (0.00 to 99.99Hz), 0.1Hz (100.0 to 400.0Hz)

Controt

Contro!l method

Sinusoidal PWM control {ultra-low noise deu to high-frequency carrier)

Operation method

Key operation @ Run and Stop using RUN and STOP keys

Potentiometer © Equipped with 1 to 5k Q potentiometer terminals

Input signals  © Forward/reverse command, coast-to-stop command, reset input,
acc./dec. time switching, multistep frequency selection, 3-wire
operation, etc.

Frequency setting

Key operation : [A] and [ V] keys
Potentiometer ! Equipped with 1 to 5 kQ potentiometer terminals
Analog input 1 DC 0to 5V, DC 0to 10V, DC 1 to 5V (Zin = 22k Q)
DC 4 1o 20mA (Zin = 250 Q) setling possible
UP/DOWN control : Qutput frequency increases during X1 : ON, and decreases
during X2 © ON.
Multistep frequency ! Max. 16 different frequencies can be selected through
combination of 4 external signals
Digital signal : Setting by "12-bit paralle!” or serial communication possible with
optional card

Running status Open collector output © RUN, FAR, FDT, OL, LV, 1P
signal | Analog output : Cutput frequency, output current, output torque, load factor
Pulse output  © Output frequency
o } RUN or STOP | Output frequency, output current, output voltage, motor synchronous speed, line speed
-(% mode 17 A} v frimin.] [mimin.]
5| Setting mode | Function code and data. LED lights at voltage charged.
= 'Trip mode Indications of trip cause (4-digit code) -

Acceleration time
Deceleration time

0.1 to 3600s | Independently adjustable acceleration and deceleration, 2 sets of
data selectable

Linear and non-linear (2 S-curve patterns) acceleration and deceleration

selectable

viF characteristics

Output voltage to 2 output frequency ratios are adjustable
(Switchable base frequency by external input.)

Torque boost

Automatic @ Adjusted to optimum setting according to load torque
(Auto tuning of motor constants possible)
Manual  : Variable setting possible in 31 steps
(Squared and proportional torque patlerns, etc. available)

— ]



Item

Specifications

Starting torque [%]

150% (at 1Hz), 200% (at 3Hz) with the Torque Vector Control.

Restart after
momentary power
| failure

Inverter restarts automatically without the motor stopping when automatic
restart set.

Frequency limiter

High frequency limit and low frequency limit can be set.

Bias frequency

Frequency corresponding to 0 of frequency setting signal (bias frequency)
adjustable within the range —400 to +400Hz in steps of 1Hz.

B
§ Gain for Adjustable to 0 to 250% in proportion to analog frequency setting signal and
© frequency setting | output frequency.
Freguency jump The jumping frequency (3 points) and jumping hysteresis (1 point) can be set.
control S
Slip compensation | To keep the motor speed stable, the Inverter output frequency is compensated
| according to load torque.
Torque limiting Control the Inverter output below a preset level (% value...set 1o torque in
control [%] | constant torque range, and to load factor in constant output range).
QOverload Inverter stops when overload current is detected.
Overvoltage Inverter stops when overvoliage detected in DC fink circuit
(200V systems : DC 400V, 400V systems : DC 800V)
Surge input Inverter protection from surge input which is applied at main power supply lines or
L between main power supply lines and ground. -
| Undervoltage Inverter stops when overvoltage detected in DC link circuit
g  Qverheating Inverter stops when abnormally high temperature detected in cooling unit.
§ Short circuit Inverter protected against overcurrent from a short circuit at the output side. 3
E Grounding fault Inverter protected against overcurrent from a grounding fault at the output side
(protection at start).
Motor overheating | The electronic thermal overload refay can be selected for 4-pole standard motor or
Fuji FV motor (Avaitable 2 patterns including for No. 2 motor).
Stall prevention Operates if output current exceeds limit during acceleration, deceleration and
constant-speed operation to prevents trips due to overcurrent.
Alarm output Contact signal output during protective trip
(1c contact, contact rating : DG 48V, 0.3A)
Installation Install in the environment of poliution degree 2.
location | Do not install in a dusty location or expose to corrosive gases, oil mists or direct
| sunlight.
.. | Ambient —10 1o +50°C (Remove the ventilation covers when the temperature exceeds
é L temperature | +40C)
§ | Ambient humidity | 20 to 95% RH (non-condensing)
2 | Vibration 5.9m/s? {0.6G} orless
w <
Storage —2510 +65TC
temperature -
Atmospheric 900 mbar or more (in operation or storage)
0 _pressure | 660 mbar or more (in transport)




15. External dimensions
FVRO.1.70.2E9S—7EN
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unit {mm]
Input voltage Model D D1 D2 b3 D4 D5 D6
Single-phase FVRO.1E9S-7EN 72 9 25 31 49 57 37.5
200V FVRO.2E98-7EN 80 17 33 39 57 65 455




FVR0.4/0.75E9S—4EN
FVR0.4/0.75E9S8S—7EN
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Rubber bushing dimensions
unit [mm}
Input voltage Model D D1 D2 D3 D4 D5 D6
3-phase FVRO0.4E9S-4EN 109 46 62 68 86 94 75
400V FVRO0.75E9S-4EN 109 46 62 68 86 94 75
Single-phase | FVR0.4E98-7EN 109 46 62 68 86 94 75
200V FVRO0.75E9S-7EN 109 46 62 68 86 94 75




FVR1.5t04.0E9S—4EN
FVR1.5,/72.2E9S~7EN

200 l D
63 D1

© s?—e

i Contral circuit terminal board (M3)
s

Main circuit terminal board (M4)
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D4
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3-s22
AT Yee

/_ Cable hole
with rubber
bushing

Rubber bushing dimensions

unit fmm]
Input voltage Model D | ot D2 | D3] D4l D5 DB
FVR1BE9S-4EN | 134 | 71 | 87 | 93 | 111 | 119 | 100

3-phase —
FVR2.2E9S-4EN | 134 | 71 | 87 | 93 | 111 | 119 | 100

400V ]

FVR4.0ESS-4EN 149 86 102 108 126 134 115
Single-phase FVR1.5E9S-7EN 134 71 87 93 111 119 100
| 200V FVR2.2E9S-7EN 134 71 87 93 111 119 100




16. Optional equipment

Breaker

Connect a breaker (MCCB) in order 1o protect the main Inverter circuits and also to
turn the power supply on and off. Rated current values and rated breaker capacities
vary according to the power supply specifications:

Magnet contactor

The Inverter can be operated even without a magnetic contactor connected.
However, it can be connected in order 1o turn off the power for safety reasons when
the Inverter protective function operatés.

Surge absorber

Connect in order to absorb any sufges which may occur when magnetizing coils
such as magnetic contactors and control relays open and close.

Radio noise
suppression reactor

Use in order to reduce electromagnetic noise which interferes with radios
other electrical equipment near the Inverter.

Power factor
improving DC reac-
tor (for harmonics
reduction)

Connect in order to improve the Inverter input power factor
The power factor will be improved to around 0.90 — 0.95.
Itis also effective in reducing harmonics currents.

Coordination
reactor
(AC reactor)

Connect in the foliowing cases.

1 When the power supply transformer is 100kVA or higher.

2} When there is a thyristor load on the same power supply system with the
Inverter, or if a power factor improving capacitor is being turned on and off.

3y If there is 3% or more of imbalance in the power suppiy voltage.
Vaoltage imbalance [%]

Maximum voltage [V] — Minimum voltage [V]
N Average of 3-phase voltage [V]

X 100

4 To provide an improved input power factor. The power factor will be improved to
0.75~0.85.

Braking resistor

Connect when a large amount of braking torque is required.

Frequency setting
potentiometer

Connect when using the power supply from the control circuit terminals in order to
set the frequency.

Keypad panel
extension cord

| Use when removing the keypad panel from the Inverter, and installing it to a control
board efc.
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17.  Electromagnetic Compatibility (EMC)
17-1. General
In accordance with the provisions described in the European Commission Guidelines Document on
Council Directive 89/336/EEC, Fuji Electric Co., Ltd. has chosen to classify the FVR-E9S-4EN/7EN range
of Inverters 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 FVR Inverters and to his customer or the installer
and the user.
FVR Inverters up to 4.0kW is supplied "CE-marked", signifying compliance with EC Directive
89/336/EEC when fitted with specified filter units installed and earthed in accordance with this sheet. This
Specification requires the following performance criteria to be met.

Immunity : EN61800-3
Emissions : EN61800-3

17-2. RFI Filters

It is strongly recommended that the appropriate FVR input filter is used, as shown in the followings, to
limit RF current flowing into the main supply circuit. Without an input filter a FVR installation may not meet
statutory requirement. FVR Inverters contain high-power semi-conductor devices which are switched at
high speeds to synthesise a near-sinusoidal current waveform across the frequency range of the 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 installation 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 FVR Inverter and help to ensure EMC compliance
of machinery an instaltations using the Inverters. The Inverters may be mounted on top of the filter using
the integral fixing positions, the intention being that valuable space inside wiring cabinels may be saved.
(Refer to Fig. 17-2-1 and Table 17-2-1)
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Fig. 17-2-1

RFI filters

Table 17-2-1  RFIfilters Dimensions Conforms to EN55011 Class B
Filter Part Aoplied I Rated | Max Rated! Dimensions | Mount Inverter Required '
No. pplied Inverter | ¢\, rgny Voltage | L, W,Hmm | Dims X, Y| Fixings Sub Filter
FVRO.1ESS-7EN
EFL-0.2E9-7 3A 200X110X34 | 84X186 | M4 X 12(4)
,,,,,,,,,, FVRO.2E9S-7EN - 1 phase Lo 4 ___Ferite Ring
FVR0O.4E98-7EN OC1X1pes
FL-0.7 -7 10A 200X145X40| 118X186
0T pmosess e RSt Rl Listoliiid NSRRI
FVR1.5E95-7EN 240VAC Ferrite Ring
-2. - 2
EFL-2.2E9-7 EVR2 2E9S-7EN 3A 200X205X401 178X186 | M4 X 12(4) 0c2X1pcs
FVRO.4E9S-4EN . Ferrite Ring
EFL-0.75E9-4 X145X 118 X1
SO FvRosEes-gpn| R | PRee | 200THEYAR) TIETES | MX2®)] oc1x 1pes
FVR1.5E9S5-4EN Ferrite Rin
EFL-4.0E9-4 | FVA22E9S-4EN| 12A  415VAC | 200X205X45; 1783186 | M4X12(4)| iy sen CS :
FVR4.0E9S-4EN 1 e




17-3. Recommended Installation Instructions
It is necessary that to conformed to EMC Directive, these instructions must be followed. Foilow the
usual safety procedures when working with electrical equipment. All electrical connections to the filter,
Inverter and motor must be made by a qualified electrical technician. (Refer to Fig. 2, Fig. 3 and Fig. 4)

(1D Check the filter rating label to ensure that the current, voltage rating and part number are correct.

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

(3 The filter should then be securely mounted in position, and the Inverter mounted to the front of the
filter with the screws provided.

14} Connect the incoming mains supply to the filter terminals marked " LINE" and any earth cables to the
earth stud provided. And fit the Input Ferrite Ring (if required two ferrite rings, refer to table 1) , then
connect the filter terminals marked "LOAD" to the mains input of the inverter using short length of
appropriate gauge wire.

5 Fit the Output Ferrite Ring as close to the Inverter as possible and connect the motor. Armoured or
screened cable should be used with the 3-phase conductors only passing twice through the center of
the Output Ferrite Ring. The earth conductor should be securely earthed at both ground terminal in
the cabinet and motor ends. The screen should be connected to enclosure.

‘& It is important that all lead length are kept as short as possible and that imcoming mains and
cutgoing motor cables are kept well separated.

7) Segregate power cables from control wiring as possible as you can, and avoid parallel cable runs to
minimize "noise coupling” . Wherever runs of power and control cable must cross, try to achieve this
at right angles.

8 FVR Inverters should be installed, and are designed to operate, within an electrically-shielded metal
enclosure.

—90—
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Power factor correcting DB-resistor o
DC reactor -
i
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Power supply ENCLOSURE
200~240V RFTFILTER FERRITE
50/60Hz L UG RING Motor
v T v @
ON ON W ARMOURED or
. @ SCREENED CABLE
<3 +

<V1E>:J[ Qutput terminal

<CHC> Common for Y1E
Frequency (20 ¥
tting P tio-
,Sfeti:? otentio (F¥D) Control
(REV) et
Frequency () ._,_'-,--___;q'_;,'ﬂc” (THR)
setting Current { i H (CH)
(DC4~20mA) s L
X1)
Apalogue
irequenty / Fro (FA] (x2)
meter . (X3)
(X4)
Digital 7 @0
frequency meter | 80Hz
(Pulse counter) (RST)

_Fig. 17-3-2 Recommended installation detail inside the enclosure (1
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¥ EFL-4.0E9-4 only

Fig. 17-3-3 Recommended instaliation detail inside the enclosure (2)




18. Attention to prevent from failure

Make sure to carry out the following items to use the inverters without failure for a long term.

1. Provide an AC reactor on the power supply side in the following cases:

1
2
3
4
5

(
(
(
(
(
6

)
)
)
)
)
)

@

The power supply capacity (transformer capacity) exceeds 500kVA.

The primary voltage of the power supply transformer exceeds 6.6kV.

A thyristor converter is connected to the same power supply system.

A power factor correction capacitors are connected to the same power supply systemn.

An arc welder is used in the same power supply system.

Unbalance of three phase power supply voltages exceeds 3%.

Unbalance of power supply voltages = {(Max. voltage - Min. voltage)/Mean three phase voltage}
X 100%

The wiring length between the inverter and motor exceeds 100m

2. Use the inverter in the range not exceeding the permissible voltage.

When voltage may exceed the permissible voltage, decrease the voltage with a transformer or cut off
with an overvoltage refay.

3. Do not use the inverter in the open-phase state of the three phase power supply.

4. Do not use the motor of poor insutation.

5. Take cares the following items for installation of the inverter:

M

()

Install the inverter where there are no dust, vibration, temperature rise by direct sunlight and water
drop or vapor.

Keep the ambient temperature within the rated temperature range.

Further, install the inverter so that the generating heat of the inverter itself does not heat the
surrounding.

6. Suppress noise generation by providing spark killers to relays and solenoids installed near the inverter.

7. Use the genuine Fuji Electric optional devices such as DB resistors and AC reactors.

8. Take cares the following items for wiring:

Make sure sufficiently that there is incorrect wiring before connecting the power supply.

Further, make sure sufficiently that the screws on the terminal block are not loose.

Use shielded wire or twisted wire according to the instruction manual.

Further, connect the shield sheath of the shielded wire according to the instruction manual.

Do not bundle together the wires connected to the control circuit terminal block and the wires
connected to the main circuit terminal block, or do not put together them in the same wiring duct.
Ground the inverter surely.

Do not connect capacitors such as phase advancer capacitor directly to the output terminals of the
inverter.

9. Start and stop the inverter operation with the keypad panel or FWD and REV.

Do not frequently start and stop by switching the power supply ON/OFF or do not make ON/OFF on
the output side of the inverter.

10. Perform megger according to the instruction manual.

Further, do not disconnect the wiring remaining in operatior in mainienance and inspection.

11. When transporting or storing the inverter, prevent from shock or fall, large vibration, high temperature
and high humidity, and keep the permissibie number of the piling up stages of packages.

——O4—
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