INSTRUCTION MANUAL e

FUJI GENERAL-PURPOSE
INVERTER
FVR-EQS Series

- Three-phase 2 0 0 V FVR0.1~3.7E9S-2
FVR0.1~3.7E9S-2JE

Three-phase 4 0 0 V FVR0.4~3.7E95-4
FVR0.4~3.7E9S-4JE

Single-phase 2 0 0 V FVR0.1~2.2E9S-7
FVR0.1~2.2E98-7JE

/\ CAUTION

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

M Please make sure that this Instruction manual
accompanies the Inverter to the end user.

M 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. Si47-0320a




Foreword

Thank you for purchasing a Fuji FVR-E9S Series Inverter.
This Inverter is designed for variabla-speed operation of three-phase induction motors. Before use, read
this instruction manual thoroughly 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 conlain Instructions regarding optional components such as interface
cards. For details on such optional components, please refer to the separate instruction manuals for each

companent.

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

This Inverter is designed for variable-speed operation of three-phase induction moters. 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 Precatitions

Belore carrying out Installation, 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.

/N WARNING

Denotes oparating procedures and practices that may result In severe
Injury or loss of llfe If not correcily followed.

/N CAUTION

Denotes operating procedures and practices that, If not strictly cbserved,
may result in personal injury or damage to the equipment.

The saverity of injury or damage that can resuit from failure 1o follow a caution given can increases in
severity depending on conditions. In any case, the Instructions given are very important and should bhe

followed at ali times.

APPILCATIONS

A WARNING - FIRE AND PERSONAL INJURY HAZARD

result.

@®This Inverter is designed for varlable-spead operation of thres-phase Induction motaors. It
cannhot be used with single-phase motors or for any other applications, otherwise fire may

@The Inverter cannot be used by Itself for elevators, life-preservation aqulpmém or other
equipment which Is directly related to human safety. In such situations, sufficlent
conslderation should be glven to overall system configuration, not just to the Inverter,
otherwise serious accldents could result.




INSTALLATION

Reference

& WARNING - FIRE AND PERSONAL INJURY HAZARD |  page

@®Install the Inverter to a non-flammable surface such as a mefal surface, i0
otherwise fires may result.

@Do not place the Inverter near flammable materials, otherwise fires may result. 190

®Do not hold the Inverter by the Inverter cover when transporting It, otherwise 9
the Inverter may fall down, which could cause severe Injury.

@®Do not let any scraps of thread, paper, sawdust, dirt, metal shavings or other 11

foreign objects get Inside the Inverter or onto the cooling fins, otherwise flres or
problems with operation may resuit.

@Do not Install and operate the Inverter If it is damaged or if soma of the parts are
missing. Doing so may result In severe personal injury.

WIRING

Refarence

A WARNING - FIRE AND ELECTRIC SHOCK HAZARD |  page

®When connecting the Inverter to a power supply, be sure to connect it via a 12
circult breaker, a leakage current breaker or a fuse, otherwise fires may result.

‘@Use only fuses and circuit breakors with rated capacities that are suitable for 12
use with the Inverter. Fallure to do so may result in fire,

@®Connect the Inverter with a sacure ground, otherwise electric shocks or fires 11
may result. :

®Wiring work should only be carrled out by suitably qualitied petsonnal, 11
otherwise electric shocks may result.

®Make absolutely sure that the power eupply Is turned off {(open) before wiring, 11

otherwisa slectric shocks may result.
@Wiring work should only be carried out after the Inverter itself has been
installed, otherwise electrlc shocks or Injury may result.

/\ CAUTION oo

@Check that the phase and vollage of the AC power supply being connected matches 13
the Input phase and rated input voltage of the Invarter. Using an impropear power
supply may cause injury or damage to equipment.

@Do not connect AC power to the output terminals (U, V, W), otherwise Injury may 13
result.
@The Inverter, motor and wiing produce electromagnetic noise during operation. Make 17

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




OPERATION

Reference
A WARNING - ELECTRIC SHOCK HAZARD “oage

@Always install the Inverter cover before turning on the power supply. 20
In addition, do not remove the Inverter cover while the power is on.
Failure to observe these precautions may result in electrlc shocks.

®Do not operate any of the switches with wet hands, otherwise electrle shocks 20
may result.

Reference

A WARNING - ELECTRIC SHOCK AND PERSONAL INJURY HAZARD |  page

®If the retry function has been activated and a trlp occurs, the Inverter will restart 39
automatically depending on the cause of the trip. Make sure that the system is
set up properly so that thera will be no danger to personnel when the Invarter
starts, otherwise accidents may occur.

@If the torque limit function has been selected, the Inverter may start running 46
with differences in the acceleration/deceleration time and speed sottings. Make
sure that the system Is set up properily so that there will be no danger to
personne! when the Inverter starts, otherwlse accidents may occur.

@The STOP key Is only eifectlve when keypad pansl operation has been selected | 14,2 2
in the function settings. A separate swlich shouid be Installed for emergancy
stopping purposes. .

If operation by means of the external signal terminals has besn selected, the
STOP key on the keypad panel cannot be used to stop Inverter operation.

@If an alarm reset Is carrled out while a run signal [FWD/REV] is being input, the | 2 2,3 0
Inverter will suddenly restart. Always check that the run signal is net being
Input before carrying out the alarm reset, otharwise accldents may occur. ]

@Never touch the Inverter terminals whiie the power |s fed to tha Inverter,
regardless of whether the Inverter is running or not.

/A CAUTION o

@Do not touch the cooling fins and braking resistor, as they become hot duting Inverter 22
operation.

@Because it is relatively easy to set the Inverter to high-speed operation, be sureto | 35,36
check the capacity of the motor and the equipment baing operated before changing
the Inverter function setting.

®The Inverier braking function cannot be substituted for mechanical means. 42
Attempting 1o do so may result in injury,




MAINTENANCE, INSPECTION AND PART REPLACEMENT

Reference

A WARNING - ELECTRIC SHOCK HAZARD page

@Wait at least five minutes after turning off the power before carrying out 64
inspection. Check that the charge indicatlon jamp has gone out.

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

@Malntenance, Inspection and part replacement should only be carried out by 64
suitably qualified personnel. Remove any metalllc accessorles such us walches
and rings before starting work, and use only properly-lnsulated tools, otherwlse

ulectric shocks may result.

DISPOSAL

/A CAUTION

@Disposal of the Inverter should be entrusted to a sultably-qualified disposal agency, otharwlise injury
may resuit.

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 printad on the packing container. Do
not stack the containers any higher than this, or injury may result.

OTHER

Reference

A WARNING - ELECTRIC SHOCK AND PERSONAL INJURY HAZARD|  page

@®Do not carry out any modificatlons to the Inverter. Doing so may result in 6 4
L electric shocks and Injury.

GENERAL CAUTION

All of the ilustrations in this instruction manual show the Inverter with the covers and other protective
squipment removed in order to facilitate explanation of detailed paris 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,




3. Inspection Points upon Delivery

Please inspect the following points after unpacking your Inverier.

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

the distributor you purchased the unit from,

@ Check the nameplate on the Inverter cover to ensure that the specifications correspond o those you
ordered.

TYPE + Inverter type

SOURCE : Phase, vollage and frequency of input power
supply

OUTPUT ! Rated capacity, rated output currant, output
frequency range

SER.NO. : Serial No.

- TYPE : Inverter type
EYR 075 E9S-2 .Li
Varlation

blank : Standard

S : without keypad panel

JE  :JE version

JS  :JE version without keypad panel
Power supply voltage system:

2 : 3-phase 200V grade, 4 : 3-phase 400V grade

7 : Single-phase 200V grade
Series name: ESS
Standard applied motor: 0.1 —+0.1kW, ., 3.7-+3.7kW
Product type: FVR

SER.NO. : Serial No.

i
I Lot No.

Production month : 1~9 — Jan., . ., Sept.
X—0ct., Y — Nov.,, Z -+ Deac.
Production year  : Last digit of year (e.g. 6 — 1996}

@ Inspect the unit for any damage, disconnection or bending of the cover or main unit panals 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 Fuij sales office or the distributor where
the unit was purchased.
’ a. Inverter type
b. Serial No.
¢. 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 months from the date of purchase of
for 18 months from the date of manufacture indicated on the nameplate, whichever comes first. However,
problems caused by the following reasons are not covered by the warranty even if the warranty pericd has
not yet expired.

D Problems caused by incorrect aperation or by unauthorized repairs or maodifications

@ Problems resulting from using the Inverter uhder conditions outside the standard specifications

@ Damage o the Inverter after purchase or during delivery
. @& Damage caused by earthquakes, fire, flocds, 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
fhiddle cover

Nameplate — - Inverter covar

. Cooling fan? —.—. Inverter covar screw

Fig. 5-1-1 Inverter appearance!’

' The appearance and external dimensions of each Inverter model vary according to the
input phase, input voltage and output capacity of each modsl. For detalls, refer to 15,
Externel dimensions” on page 80.

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

Keypad panel
connector

— Opilonal equipment
connector

Control circuit terminals

Main circuit terminals

Ground terminal Charge indicator lamp (CRG)

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




5-2. Handling
{1} Removing the Inverter cover
Loosen the Inverter cover screw {refer to Fig. 5-1-1), and then ramove the caver as shown in Fig. &~

2.1. The Inverter cover can be removed with the keypad panel still attached.

Fig. 5-2-1 Remaoving the Inverter cover

1

{2y Removing the keypad panel
After removing the Inverter cover as described in (1} above, loosen the two keypad panel fixing

screws on the reversa side of the cover (refer to Fig. 5-2-2}, and then remove the kaypad panasl.
Ii the optional connaction cable {sold separately} is used, remote control operation is possible. {Refer

to Fig. 572-3.)




6. Transportation
Be sure to hold the main unit when carrying the Inverter.
It you hold the cover or other parts, the Invertar may become damaged or fall down.
Because the Inverter caver 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

ltem Conditions
Ambient temperature —10~50C |Avoid places where sudden changes in
Storing temperature ! —20~65'C |temperature oceur which could cause freezing
Relative humidity 20~959%? |orcondensation.

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

Environment

1) I'The storing temperature means shart-term temperature conditions for transportation.

3 Condensation or freezing may occur in places where large variations in temperature occur, avan if
the relative humidity is within the specified range in Table 7-1-1.
Such places should be avoided.

Da not place the Inverter directly onto the floor. It should always be placed cn top of a stand or shelf.

If the Inverter is being storad in an environment which does not satisfy the conditions in Table 7-1-1,

cover it with a plastic shest to protect it. B

@ T you are worried about humidity affecting the Inverter, place some desiccating aéenl {such as
silicagel) with the Inverter, and then cover it as explained in @ above. ’

SRS

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

Table 8-1-1 Installation enviranment

Item Condition
Place Indoors h
Ambient temperature | —1 0~-+5 0C (Remove the ventilation covers when the temperature
-exceeds + 40°C)
Relative humidity [ 20~9 5%

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

Environment Salty environments should preferably be avoided.

Avoid places where condensatlon may occur in places where large
variations in temperature oceur.

- _Altitude 1000 meters or less
Vibration 5.9m/s? {0.6Gl orless

__9_




8-2. Installation method
@ Place the Inverter vertically so that the “FVR-E9S" lelters can be seen at the front, and then bolt it
firmly to a steady structure.
Do not install the Inverter upside down or horizontally.
@ The Inverter will generate heat during cperation. 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,

Top

Right

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

@ The cooling fin temparature will reach around 90°C during operation. Please use non-flammabla
materiail for the Inverler mounting plate. '

surface, otherwise fires may resuit.

l A w AHNING Install the Inverter to a non-flammable surface such as a metal

@ 1f placing the Inverter in an Inverter panel, be sure 1o allow adequate ventilation to prevent the
amhbient iemperature for the Inverter from exceeding the range glven in Table 8-1-1. Do not place the
Inverter into small enclosed areas which do not allow proper ventitation.

® When two or mora Inverters are installed in an Inverter panel, locate them side by side in order fo
avoid the influence of heat generated by other Invarters. 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.




®

I the ambient femperature around the Inverter becomes greater than 40°C, remove the ventilation
covers at the top and at both sides of the Inverter.

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

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

A CAUTION other foreign objects get inside the Inverter or onlo the cooling fins,

otherwise fires or problems with operation may rasult.

9. Wiring Procedures
Remove the Inverter cover to expose the terminal board. Pay attention to the following peints during

wirin

)

@

& e

g 10 avold making incorrect connections.
Always connect the power supply to the main power supply terminals R, S and T (S is not provided
for single-phase input models). Connecting the power supply to any other terminals will damage the
Inverter. :
Be sure to make the Inverter ground terminal belng connected with ground in order to prevent
accidents such as electric shocks or fire and to reduce electramagnetic 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 conneclions been omitted?
¢. Are there any short circuit(s) between terminals and wires or to ground?
It 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 betfore 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
electric shocks may result.

& 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.




9-1. Main circuit wiring and ground terminal wirlng
rR|S|TIP1|P(+)|DB‘UIV|WJ
E(G) &

Fig.9-1-1 Maln circuit terminal layout {for 3-phase 200V/400V input)

[R|TlP1lP(+)IDB|u|v]w_j

' 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
. Main circuit power
R, S, T terminals Connact the power supply.
Inverter output .
u,v.,w terminals Connact a thres-phase induction motor.
DC reactor connection ! .
P1,P (1) terminals Connect a powar lactor correcting DC reactor {option)
P(H.DB External braking Connect an exiernal braking resistor (option)
! resistor terminals Note : 200W or lower modeis have no DB terminal,
Inverter ground . .
E{G) ¥ terminal Ground terminal for Inverter chassis

+ *S" terminal is not provided for single phase input models

{1) Main power supply terminals { R, 8, T
(@ Connect the power supply to the main power supply torminals R, S and T {in case of single-phase
input type, R and T} via a circuit breaker, leakage current breaker or fuse. There s no need to
match the phase when connecting. (Refer to page 85.)
@ 1t is recommended that the main power supply is fed to the Inverter through a magnet contactor to
pravent further problems or damage 1o the Inverter in the event of a failure. (Refer to page 85.)

®When connecting the Inverter to a power supply, be sura to connect
It via a circult breaker, a leakage current breaker or a fuse,

A WARNING otherwise fires may result.
@Use only fuses and clrcult breakers with rated capacities that are

sultable for use with the Inverter.
L Fallure to do so may result In fire.




(2) Inverter output terminals [ U, v, W]
(O Connect a 3-phase motor 1o 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.
@ Do not connect a power faclor impraving capacitor or a surge absorber t¢ the output side of the
Inverter.
(3) DC reactor terminals [P1, P(+)}]
@ These terminals are used to connect an optionat power factor improving DC reactor.
@ These terminals are connecled by a shor-clreulting 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 P(+) is fastened when a
DC reacter is not being used.
@ Use wires with a longth of 2 meters or less to connect the DC reactor.
{4) External braking resistor terminals [P(+), DB}
@ These terminals are used to connact 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 P(+) and DB terminals, otherwise damage to the Inverter will cccur.
(5) Ground terminal [E{G}w ]
_The ground terminal should always be connected to the ground for safety reasons and 1o reduce
electromagnetic noise.
@ The grounding wire should be as thick and as short as possible, and # should be connected to a
ground terminal which is provided for use with Inverter systems.
@ T is the responsibility of the user or the person Installing the Inverter to provide proper grounding
according to National Electric Code and local codes.

@Chack that the phase and voltage of the AC power supply being
connected matches the input phase and rated input voltage of the
Q 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.




9-2.

Control circuit wiring

r0A|303|Y1]FMAlPLCIBX]RSTlm 13‘12!11

IBOC‘FMPJJ1 I X 2 | X3 I X 4 |REVlFWD\THH| CU

Fig.g-2-1 Control circuit terminal layout

Descriptions of the functions of each centrol circuit terminal are glven in Table 8-2-1.
The cennection methods for the control circuit terminals differ according to the function settings Connect
according to the functions being used.

{1

2

{3)

@

Control input terminals [FWD, REV, BX, THR, RST, X1, X2, X3, X4]

The equivalent circuit diagram is shown In Fig. 9-2-2.

It you use & contactor for input, use a contactor with high reliability which does not have any closing
defects.

RUN command terminals [FWO, REV]

The RUN command terminals FWD and CM are shoried with a shortmg bar at the time of shipment.
In this condition, the Inverter staris when the RUN key on the keypad panel is pressed, and it stops
when the STOP key Is pressed.

Trip command terminal {Extemal fault) [THR]

The THR and CM terminals are shorted with a shorting bar at the time of shipment.

To use the THR terminal, remove the sherting bar and connect a relay which turns off when there Is
an abnarmality in the external unit, B ‘
If a switch which can be turned off by pressing a button Is connected it can ba used as an
emargency stop switch.

Open collector output terminal {Y1}

The equivalent circuit diagram is shown in Fig. 8-2- 3.

When connecting a control relay, connect surge absorption dlodes in parauei to the solenoid coil.

[Inverter] {Inverter]
DC27 Ve DC24~27V .
Do2a~27v vi } MI [PLC]
} B ®: : ¥
S50mAms. >
CM [Inverter]
Fig.9-2-2 Fig.9-2-3 Fig.9-2-4

A WARNING | seiected in the function settings. A separate switch should be

The STOP key ls only effective when keypad panel operation has been

Installed for emergency stopping purpcses.




Table 9-2-1 Description of control circuit terminal

Classifi- . -
cation Symbal Terminal name Description
Frequency| 13 Potentiometer +10V DC power supply for frequency selling potentlometer
setting power supply {maximum output current : 10mA)
12 Voltage input 0to +10V DG / 0 to (maximum output frequéency)
1 1% | Common terminal | Gommon terminal for terminals 12, 13, C1 and FMA.
C1 Current input DC 4 to 20mA/0 to 100% (input resistance 250Q)
Control FWD | Forward operation | FWD-CM
Input command CLOSE : The motor runs in tha forward diraction. 2
OPEN : The mator decslerates and stops.
R EV | Reverse operation | REV-CM
command CLOSE : The motor runs in the reverse direction. #
QOPEN : The motor decelerales and stops.
8 X | Coast-to-stop Inverter output will be stopped and the motor will coast to a
command stop when BX-CM is closed.
No alarm signal will be output.
THR | Trip command + When THR-CM is open while the Inverter is running, the
{External fault) Inverter output will be stopped (the mator will coast to a
stop} and an alarm signal will ba cutput. This alarm signal is
held internally until reset command is Issued.
* Functions &s an adit parmit command by means of function
change.
RS T |Alarm reset The hold condition after an Inverter trip Is reset when RST-
CM is closed.
X1,X2,X3| Multistep freq. selact Terminals 1 - 3 function as multistep frequency terminals.
X4 Function extension | Functions as indicated below depending on the function
setting. -
1) RT1 : Acceleration/deceleration time 2 selection
2) X4 : Muttistep frequency selection terminal 4
3) VF2 : VIF 2 selection
4) HLD : Hold signal tor 3-wire operation
P L C |PLC terminal Connect the power supply terminal from a PLC.
CM" | Commen terminal | Common terminal for conirol input signal and FMP.
Monitor FMA | Analog monitor * Qutputs one of the following signals in terms of DC voltage
output signal 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 | Quipuis the frequency pulse which is proportional to Invertar
(Pulse output) output frequency. The factor can be set betwgen 10 to 100
{for 6kHz or lower only).
Control Y1 Open collector * Outputs one of the following signals depending on function
output output change setting.
1) inverter running mode (RUN)
2) Frequency level datection (FDT)
3} Frequency equivalence signal (FAR)
4) Undervoltage stop mads (LV)
5) Torqus limiting mode (TL)
6) Auto-restart mode after momentary power loss (IP)
. - Allowable load : Max. DC 27V, max. DC 50mA
30A,30B | Alarm output Outputs a contact signal{1c) when a protective function Is
30C {any fault) activated.

{Contact rating: AC 250V, 0.3A, cos ¢ =0.3)

W : Terminals "11* and "CM" have the same potential.
2 ; During both FPWD and REV are ON, the motor decelerates and stops.




9-3. Notes when wirlng
Take note of the following points when carrying out wiring.
(1) Connecting the surge absorbers ’

The sudden changes in curent which are caused by the selenoid coils in magnet contactors and
relays in the control circuit and other Tnverter clrouils 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 coll which Is producing the surge voltage as shown
in Fig. 9-3-1.

{For a DC relay]
SA: Surge absorber

Fig. 9-3-1 Surge protecior connection diagram

{2) Control circuit wiring .
M The wires which are connected to the control circuit tarminals should be shietded wires of a 0.75
mm? or more cross-saction. )

@ The control circult wiring should be kept as far away as possible from the main circuit and externa!
saquence circuit wirlng. If the control circuit wiring must cross the main circuit or other wiring, i
should be so arranged that the wires cross at a right angle.

Tf long wires are being used, they should be shielded wires.
The control circult wires shall be routed so that they do not touch the main clreuit terminal blocks
directly.

® e




(3) Shigld covering cornection
One end of the shisld of shielded wires should be connacted to a common terminal as shown in
Fig.9-3-2. Do not connect it to the ground terminal £(G) + or to any other ground.
The other end should be left open.

Contact Shiclded wire [Inverter]
E’ T FWD
Frequency settin i
equency Seig  shieldedwira |
potentiometer jreTT e R e - 3

e

Fig.9-3-2 Connection of the shlelded wire covering

@The Inverter, motor and wiring produce electromagnetic noise during

operation. Make sure that this does not interfere with the oparation of any
A CAUTION sensors or other equipment which may be nearby, otherwise accidents
may result.




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

Power Supply Jeuccd FVR—E9S
50/60Hz keypad panel # 3-phase
3-phase 200V~230V © Induction Motor
[ FvRxxxE9S-2JE | R) u
3-phase 380V ~480V 5 B B
{ FVRxxxE9S-4JE | s \'}
(ﬂ) oo\ ooa
Single-phase 200V~240V
[ FVRxxxE9S-7JE ] T 4 . ] w
{ } denotes the terminal m Iyl
for single-phase type
Frequency Setting : Current input c1
(DG 4~20mA ) P1 O
Frequency Setting : Potentiometer 13 .
( Power Supply DC+10V)
Frequency Setting : Voltage Input Q12 P () ©—
({DC 0~+10V)
Frequency setting : Common 11
DB (© External Braking Resistor
PLC power supply input OFLC connaction { Not with models
rated 200W or lower )
Forward operation ¢command*?f—Q FWD 30A
Reverss operation command*?] QREV
Alarm output
Coast-to-Stop Command OB X
Alarm Reset ORST
OX\ Frequency Monitor {Pulse output)

Muitistep Frequency Select OX 2

Auxifiary Control Tnput

Common Terminal

Ttip command (External fault)

FMAQ Analog Monitor (DC Oto 10V}

¥ 10 Transistor Qutput
( Open Collector )

G{£)+Q)
ftems marked with %

are option

2

4

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

Whan the Inverter is shipped from the factory, you can change the frequency selting by pressing
the and keys and operate and stop the Inverter by pressing the and keys,
simply by connecting a power supply and a motor.

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

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

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




2) External Operation

Power Supply HEMCCB FVR—ESS
50/60Hz keypad panel
3-phase 200V~230V % 3-phase
[ FVRxxxESS-2JE) — © 2R u Induction Motor
’ -}
3-phase 380V ~480V B E B B
[ FVRxxxEQS-4JE] —© Os v
(R) oOoooao
Single-phase 200V ~240V
| FVRxxESS-7.JE | =0 o] (0T |
{ } denotes the terminai | (P ¥ Powar factor improving DC
for single-phase type (I - - E reactor
Frequency setling (1) —=~—= ci
current input ) —F— Pl @&—O ©
(DC 4 to 20mA) !
013
: Py P
Potentiometer H ;
; = : 12 # External
for Frequency setting Braking
e S e 11 pe" Resistor
PLC power supply input x PLC i .
Forward Cperation M FWD A b @t 2
. »* 41 E To pM
Reverse Operation 5 0-—+—=—+0OREV g terminal To THR
#: bl terminal
Coast-to-Stop Command -0 O———+0BX Alarm Output
— Digital Fraq. Meter
Alarm Reset 0 O RST *
% FMPQ—a——os e Pulse
[ 5] X | reemeTs Counter
Multistep Frequency _* L
Sealect -0 X2 To CM terminal
LE Analog Freq. Meter
O O rOX3 3
3 i FMA Qs /
Auxiliary Control Input -0 O—t——3+0X 4 A P
Common Terminal i loeM l——i To terminal 11 {(DG10V/imA)
Trip Command i FATHR ¥ 10 Transistor Output (Open Collector)
(External Fault}
G{E)+

To terminal 1 and 2 of external braking resistor
Fig.9-4-2 Basic Circuit Diagram for External Operatlon

Y DB terminal is provided for 400W or more modsls only

*1

Ttems marked with %
ara option

Frequency setting and Inverier oparation can be carried out externally by using the analog

frequency meter and contact signals. For function settings, set FO1:1 and FO2:1.

2

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

*3

parallel.
w4

terminals.

If connecting a power supply with a capacity that exceeds 500kVA, connect the optional maiching
Connect any magnet switches and solenolds which are near the Inverter to a surge absorber in
It connacting a power factor improving DC reactor, remove the shorting bar from the P1 and P(+)

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




10. Inverter Operation
10-1. Pre-operatlon inspection
Check the following items betore supplying power to the Inverter.
(I Check the wiring for errors.
In particular, check that Inverter terminals U, V and W are not connected to the power supply, and
also check that the ground terminal E{G) # is connected to a secure ground.
Make sure that there are no short circuits or accidental ground connactions between the terminals or
between uncovered charging sections.
Make sure that all screw and terminal connections are tight.
Make sure that the motor and the machine are separated.
Turn 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.
Chack the following after turning on the power supply:
a. Is the charging indicator illuminated?
b. Does the keypad panel appear as shown in Fig. 11-1 -2 {with no abnermality being indicated)?
¢ . Are the Inverter fans operating? (1.5 kW or abova) ’

® 6668 6

@Always Install the Inverter cover before turning on the power
supply. In addition, do not remove the Inverter cover while the

A N G power Is on. Fallure to observe these precautions may result In
Yi j Sw RNI electric shocks.

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

10-2. Operation method

There are several operation methods which are available.
Salect the most appropriate method to suit your application and operating specifications, while referring to
"1, Keypad panel operation and explanation” on page 2z,

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

Table 10-2-1 Common aperation methods

Operation method | Frequency setiing | Operation commands
Operation using

the keypad panel (al ’

Operation using Potentiometer, Contact input (switch)
external signal analog voltage or | FWD-CM terminals
terminals analog current REV-CM terminals

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




10-3. Test operation

If frequency settings and operation commands are given from either the keypad panel 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 5 Hz.

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

Table 10-3-1 Operation commands

Operation

F ) Overali
method requency setting peration commands

Operation | {When using the [ v | and [ A] keys) If is pressed, the Inverter starts.
using the When is pressed, the frequency setting | If is pressed, the Inverier

keypad panel | increases. decelerates 1o a stop.

When is pressed, it decroases. '
If pressed while the motor is run the
Operation motor- accelerates, and if [ ] . is pressed, | When FWD (REV) is on (close), the
using external | the molor decelarates. (When using a | Inverter starts. When it is off {open),

signal fraquency setting potentiometer) the Inverter decelerates o a stap.
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 metor accelerates, and if it is turned
counterclockwise, the motor decelerates.

Check the following polints
a . Direction of operation .
b . Whether operation is smooth {without abnermal nolse or vibration)
¢ . Whether acceleration and deceleration are smooth

If there are na problems, Increase the operation spead and cheack 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 69)".

It voltage is still being applied to the main circult power supply terminals R, 5 and T (R, T), you will get an
electric shock if you touch Inverter cutput terminals U, V and W, even if the Inverter output has stopped.

In aadition, the smoothing capacitor will still be charged when the power supply is tumed 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 lamp has switched off, and then use a circuit tester 1o check that the
voltage has dropped to a safe level before touching the power supply clrcuit. If the above test operation
does not indicate any abnormality, you can then proceed to normal operation.




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

@1f an alarm reset Is carried out while a run signal is being input, the
Inverter will suddenly restart. Always check that the run signat Is not
balng input before carrying out the alarm reset, otherwise accldents
may occur.

/N WARNING

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

A CAUTION

11. Keypad Panel Operation and Explanation of Functions

11-1. External view

LED digital monitor
Displays the various function

codes and data values during \

setting of the program,
During operation, it displays
the set frequency, current,
vollage, etc. If a protective
STOP occurs, the causes of
the problem will be displayed
as a code.

RUN mode indicator

Iluminates when keypad
panel operation mode has
been selected.

PRG/RESET kay

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 keoy

Unlt display

PAHEL
CONTROL

— PRO. uuu‘/n.uu

Unit information s
displayed by LEDs.
LEDs alsc light up 1o
indicate that the unit is
in program mode.

When In narmal mods, this key
can be used to change the
display unit while operation Is
gither siopped or running.
When in program mode, this
key can be used to read,
display and write function codes
and sefting data.

decrease the frequency or
spoad.

Whan unit is in program
mode, they change the
function codes or data values,

Fig. 11-1-1 Keypad panel

O « O O O
T DL:Ihiﬂ.JI'Amlﬂ.J Y RUN key
This key Is used for
PR 7| starting operation when the
RESET ~ RN A keypad panel operation
- mode is selecisd.
l 5 The key does not function
FUNC in terminal operation mode.
DATA v\ smoe
/ ™
/ N 1_STOP key
This key Is used for
stopping operation when
the keypad panel
UP/DOWN keys operation moda Is
These keys increase or 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 dispiay will ﬂ= ﬂﬁl] |']=ﬂ ﬂ=ﬁ
be as shown in the figure at right. []mﬂ AT
{The figures "60.00" will be flashing in the display.) = ==

If the key is pressed at this point, opsration will be at 60Hz 5. -erc. wonts AU
according to the function code setting made at the factory. B SH: s Ov O

o
av
W

Lesain) ain.]
Use the key 1o stop operation, e
..P...R.G_ Fal RN
# Check all equipment connections thoroughly before starting RESET
operation.
For details, refer to "10. Inverter Operation” on page 20. % v STOP
Fig. 11-1-2




112. Keypad panel operation modes and displays
{1} Keypad panel operation modes
Thera are 5 operation modes as shown below. The mode can be changed with the keys on the
keypad panel.
O Stop mode
@ RUN mode
@ Program mode while stopped
@ Program mode while running

® TRIP mode :
Each mode can be changed as indicated below by means of the keys on the keypad panel o by a trip
occurring
[STOP mode] . [Program mode] *
PRG
s[afefo] | [a&] 7| [ofe]
PREL — | PMEL
Bﬂﬁﬂl, MG MOE—  RUN * CONTRIL —PRG.MODE- AU
1 me:0x Ov O R0 O MHzEA WY D
v - Ufain ahin?

D IE]
s RUN = ~
SET
“ Trip RESET
FUNC " FUNC
—_ At e —ere e —_
ATA l"-l phl . DATA
L

RESET

v

STOP RUN , Trip

[RUN mods) [TRIP mods]

elajolo] [Tefc]d
C%L ~MRGHDE-  mun %J uﬁm ~PRG.WDE~ RUN

A 4

O wWHe:Oa OY W O DQOw0s DOV O
i WL Lfin ' Wit

PRG . PRG.

(][~ ][ | — (o ) [~ ][ ]
|| Trip ARC [
DATA DATA

B : Iluminates or flashes, [ : Off, PANEL CONTROL [lillurninates when in keypad panel mode.

¥

Fig. 11-2-1 Keypad pane! operation modes

% There are two program modes: Program maode while stoppad and program made while running.
In program mode while running, some data sattings cannot be changed depending on the function
code. Refer o *11-5, Description of functions” on page 35 for details.
Checking of data can be carried out tor all function codes, regardless of whether the Inverter is

running or stopped.




(2) Keypad panel displays and key operations

The following tables show the displays and key operations in each keypad panel mode.

FURLAL - UL/

FUILL/ - UL

AR YE ZHO] AR VIR ZHD
3q0W©Hd - L-300W™9Hd -
(sareuwny) (ssyseld)
T pesds eury Bumes peeds aur
£URLAL LI [LULUAL | “USLfIq
A vE ZHE Al vE zHE
L 300N DHd - L-300W OYd -
(seeupun|jp) (sayse|4)
paads Jojopy Bumes peeds J0j0l
{URL/U [ TUIL [ UILLRL - "UIL
AR VO zZHC Al v zHO
L 3q0W'D4Hd - L-300W DHd -
(sapeupun)) {soyserd)
afieyon indingy abejjoa Indingy
FUILLALL UL FURLAL [ Uy
A VR zHO A vl HO
- 3A0W Ddd - L 300W'DHd - sayse|l
(seyreun) {seyseld) Jo sejeupwny) : |
ueuns Inding waung nding
{37 Aeidsip 1un
£ UILAW § LW FUBRL/W ULl FUILLAY 3 - LI TR TTERRTTTTTIN UL [ U
A YO O Al vE ZHE AR VE ZHE ATl VO ZHE AO v zvHE FURLAL |- UL
300N DHd - L JQOWDHd - L 30OWOHE - L 300N DHd— L-3gow'Ddd- ALl wil ZH[]
; (sareunwny) (sauseld) 300N OHd -
(no) (pateuuny)) (sayse|d) fouenbaig nding Bumes Aousntaiq
‘pakeidsip| -peAsdsip ase Guiles
aJe pseds su pue| pesads sul pue Gules
"apoo psads Jojow ‘ebeyoa|  peads iojow ‘eBeljoa Q3 7Besy
se padeidsip ase Alosiy ‘pae|dsip aie elEp ‘padedsip s glep!  1ncino usunoindino|  nchno usuna ndine
duy pue duy jo esne) PuUB SBPOCO LoRoUNS PUE $8P03 UoqouNy ‘Aouenbay inding ‘Buyes Asusnbeiq
apow diy L Dujuuin Biium Peddois aliuMm apow NAH 8poll dOLS

apow wetboid

spow weibold

wened Aedsi (B}




(1 :204) piea 10N - {1:20d) pireA 10N -
(0 :204) (0:204) [<0LS]
DIfBA 10N « uonesado sdoig - PIfeA JON « uopeJsedo sdoig - PIEAION -
(+:203) PHRA ION -
{0 204} [N ]
P{BA ION - PIEAJON - PMEAJON « pifea JoN - uogesado sLEg -
(L:10d) Bumas Asuenbayy auy skeidsiq -
Aorsiy {0:103) Bumas peads euy pue Bumes ~] ¥]
duy 3y} SAYIUMS - BIEP 40 BP0 uonouny oyl sabueyy - poaads sojow ‘Bupies Asusnbauj ayl sebueyn -
EIED SEMIM - Aeydsip Jonuow Q31 M._me_
pieA JON - Ke|dsip BIEP/5P0Y LORIUN BU] SAUIUMS - -Bos / 8y} 10 FUSIUCO BY] SSUIIMS .
apow apow ._M_wm_n._u_
du) e sjesay - NIIH 01 S8USUMS - dO1S 0! S8UHMS « apow wesboid 0) SBYIIMS -
3pow dIdl Huiun apum spow weiBoid) paddoss auym apow wesbold apow NNY apol 4OLS apoW Aeidsia
suonesado A=) (q)
(1 :z0d} pepaps | (1 :204) papajes | (1 :204) pawsies | {1:204)
Spoul uoeiado opow uogelsdo apow ucueIedo | pajoejes apow uoiesedo uonos|es
[RUILLIB) UBkM YO - JELILLI} UBUM HO) - [RUILLIS} UBYM HO « [BUILLLIS] UBUM JO « puewwod uonesdo
{0:204) pewses opow | (0:204) peteles epoll | (0 :203) pawsjes spow | (0 1204} paldses spall O
uoneiado joued peddey | uonesado jsued pediay uopesado eued pedday | uogesado |eued pedisy TOHLNOD
4o - USYM SajRUILLM - usym SafeuiLn - uByM SeleuLIny - uBUM SSIBUNLN|T - TaNvd
Aeidsip NNH
O
HO - pareURLIA - 40 - pajeuuny « HO - NNY
8pow didL Buiuuns ajiyMm apou Weiboid! paddoys sy spow weiboud apow NNY spow 4O1S Aedsiq
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11-3. Explanation of keypad panel operation

(1) STOP mode

=
g
5

To STOP moda 1

[STOP mode 5

[STOP mode 4]

[STOP mode 3}

[STOP mode 2]

z
[

[STOP mode 1]
! \E‘:GL'B?D
. PANEL PRG S0DE

—a—— RN

[ nl¥s R
o

T

1 [ =
3 p—
s

Tl milar s

Yo RUN made § when keypad |

pangl oparziion made selecied

e Bl B
SANTHHRIGITHE
(HE: 2{ i 1
feo : )

|

i

~

FRG!

Note: The 7 seg. LED monltor display and unit display will ikerinate.




(2) RUN mode

To RUN mode 1

[RUN mode 5]

[RUN mode 4]

[RUN mode 3]

[RUN maode 2}

[RUN mode 1)

Note: The 7 seg. LED monitor display and unit desplay will flash.




{3) Program mode (when stopped or running}

4

‘2

3

‘4

*5

STOP (RUN) mode

nln
UG

uwr%u. ~PRG.MRE RUN
O mHOA OV O
Lhn i

PRG
(Data is not changed.}

PRG

RESET

Function selection

] [o]o]

[

PANEL

CONTROL —PRG.NKE— RUN
O MizEs Wy O

i e

PANBL
CONTROL —PRG.MOBE—~ RUN

O WuzExEmv 0

| [~]

- [Program mode] - | o

i Wtunction coda No.

Data .seuing

CMI‘ROL PGB~ RUN
O mHEzEA WY O
Uit ai?

My

[ ]

FANEL
conTROL rPRG.MODB- RUN
O Muzms @Y O

4

| [~]

| [FClol ] i AN
: —_— :
i | coebL —PGME AUN CONTRGL PRGAOOE~ AUN ;
; O mizmA MV O O ®u:EA MY D :
: riia i e Lpfei " Wi :
i ; FINC : .
Gt B
5 : ! 1The data is memerized | ; .
i | l : | and the function code |} I .I, :
i ; | advances to the next

lthlMJ l'ﬁl.Jlﬁile

To change the data for functions FOO and F3$, simultaneously press the key and sither the
or | v | key. FURC

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

The unit display will illuminate 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. [ A | [~] or [V] 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.

1t takes a fixed amount of time for data which has been set or changed to be written to the intemnal
memory of the Inverter. Wait for at least 3 seconds after setting or changing data before uming off the
Inverter power.




(4) TRIP mode

STOP {RUN) mode

. g |u
To STOP mode| pum
> | cONTROL MRG0~ RN

0 WH:OA QY D
Uit i

Trip

=
RESET

VI, ]

[}
] [N
HEAE
PANEL
coNTROL - PRGM0E~ RUN

0O OwOsOva
‘ohin’ i’

Latest
Trip
data?

2| [l
GESET u|b
e | chmer, MM~ RN
DO ON:06 0¥ O
lrﬁlJlmJ

Second-

latest
Trip
data ™

PRG|
lassm'

R ———

conTROL - PRG.MO0E-~ RN
O Ox0a Ay O
Uit e

Thirgd-
latest
Trip

data™

[ ]

Fourth-latest
[olcls] [viosss
4]
conmoL ~BGME- RN
O OwWwdi OY D To
Lpfaly Jhghly —.
A" i STOP
mode

A |
[Tl @,

oo, Ao e~ AN | ——> grop
O DOmOs Qv 0O mode

lril’l.ll.mJ

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

The trip histery cannot be displayed when LU Is
displayed during the power supply voltage
belng 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 tip is reset while
either FWD or REV is ON. Check that the
operation signal is not belng input before
carrylng out the reset.

/N WARNING

@Ii an alarm reset is carried out while a run signat is being Input, the
Inverter will suddenly restarl. Always check that the run signal is
not belng Input before carrying out the alarm reset, otherwise
accldents may occur.




11-4. Function table
Function Minimum tLCha.“g" Faclory
Setting range L fUnitl duri Pa
No. Name g 1ang unit parart‘?on setting |29
. 0 : Data changeable -
0 0 | Data protection 1 : Change Inhibited X 0 s
. 0 : Using Keypad panel Keys . 0
0 1 | Frequency sefting 1 : Using analog signal input X {1p
0 : Using Keypad panel _ 0
0 2 | Operation method | : Terminal operation 0 X (e
0 3 | Maximum frequency 50 to 400 1 |Hz (563) " 36
0 4 | Base frequency 1 15to 400 1 [Hz 50
200
Rated voltage 0: AYH 80 to 240/200V models 1 @20y’
¢5 function ) V| X
(Max. output voitage) | off 160 to 480/400V models | 2 (;gg)J 37
0 6 | Acceleration time 1 0.01ta 6.00
- 0.00 to 3600 s| O
0 7 | Deceleration time i 10 6.00
0 :Autornatic torgue boost _1 O
0 8 | Torqus boost 1 1 to 31 : Manual torque boost Cods 0
0 9 | FMA voltage adjusiment | 0 (Approx.6.5V) to 98 {Approx.10.3V) 1 - O 85 38
2:2poles, 4:4poles,
1 0 | Motor poles 6:6poles, 8:8poles, - |- O 4
10: 10 poles, 12 : 12 poles
1 1 | Speed display coefficient 0.01 t0 200.0 o0 —| © 0.01
Motor operating sound
1 2 { adjustment - Oto15 1 |zl O 15 39
{Carrier frequency)
1 3 | No. of retries Oto 10 1 [~] X 0
Restart after momentary .
1 4 | power failura g ; . g‘;ﬁg’e' 1 [—=] X 1
{Operation selection} 7
(Operation selection) 0 : Inactive 1 40
15 1 : Active (Standard motor) 1 =1 X IRated vale
Electronic thermal 2 : Active {(Fuji FV motor) of Fuj
overload relay 1 standard 4-
16 (Operating leval) 0.01 to 99.9 001 (Al X polé mofor
DC brake - . « Acti -
17 (Operation sefection) ¢ : Inactive, 1 : Active 0.1 X 1] .
DG brake .
18 (Starting frequency) 0 fo 60 (0.2Hz at 0 setting) 1 Hzy O (¥

( )¢ : without keypad panel model, { )’ : JE version




Function Minimum|, | Change | Factory J
— Setting range - jUnity durin : Pa;
No. Name g rang unit operali%n setting g
DC brake N
19 (Braking level) 0to 100 1 %) O 50 .
DC brake
20 (Braking time) 0.0010 30.0 001,04 s O 0.5
Multistep
21 frequency setling 1 10.00
Multisiep
22 frequency setting 2 20.00
Multistep
23 frequency setling 3 30.00
Multistep 0.00 to 99.99 0.01
24 frequency setting 4 100.0 to 400.0 0.1 Hz| O 4000 | 43
Muliistep
25 fraquency setiing 5 50.00
Multistep
26 frequency setting 6 80.00
Muitistep
27 frequancy setting 7 60.00
0 : Inactive (linear acceleration/
S-curve acceleration/ decalaration)
N 1 : S-cuve acceleration/ _
2 8 | deceleration decsleration {(weak) 01,2 x 0 44
{Operation selaction) | 5 : 5.qyrve acceleratior
decelaration {strong)
—_— Last 4 protection operations are I _
2 9 | Protection history displayed in order @]
3 0 | Starting frequency 0 1o 15 (0.2Hz at O setting) 1 {Hz[ X 1
3 1 | (During acceleration/ 0 45 |
deceleration} ¢ :Nolimit
D 1 %| O
32 Torgue limit 20 to 180 : Torque limit active 0
(At constant speed)
0 : Low {ro DB option) _
3 3 | Braking torque selection 1+ High (with DB opion) 0.1 X 0 | 46
3 4 { Bias frequency —400 10 400 i |Hz| O 0
Gain for frequency
35 setting signal 0.00 to 250.0 0.01,01|%| O 100.0 | 47
36 . (High) _ 70
Frequency limiter 0to 400 1 jHzy O
37 Low)
3 8 | Motor characteristlcs Oto10 1 |—=] O 48
L, 0 : Manual setting _
3 9 | Datainitialization 1 : Initial values {factory defauits) ! X 0




Function Minimum{, | CT@088 | Factar
Setting range = Unit| durd Y iPage
No. Name g rand unit [~ opera‘I‘igon setting | 29
0 : Analog signal output from FMA
40 FMA,FMP 1erminals terminal - |- x 0
(Operation selection) 1 : Pulse signal output from FMP
tarminal
0 : Output frequency 49
41 FMA terminal 1 : Qutput current - x 0
{Function selection) 2 : Output torque L
3 : Load factor
FMP terminal (Pulse _
42 rate multiplier) 1010 100 1 O 24
. . 0:RT1,1:X4 _
4 3 | X4 terminal function 2IVF2 3:HLD 1 X 0
Multistep
14 frequency setting 8 0.00
Multistep
45 frequency setting 9 0.00
Muttistep
4, 6 frequency setting 10 0.00
Multistep _
4 7 | requency setting 11 0.00 to 99.99 oot |1 o 0.00 50
z
Multistep 100.0 to 400.0 0.1
48 frequency setting 12 0.00
Multistep
49 frequency setting 13 0.00
Multistep
50 frequency setting 14 0.00
Multistep
51 frequency setting 15 0.00
5 2 | Frequency setting signal 0.0210 5.00 002 | s 006 | .
filter 51
5 3 | Timer 0 : Inactive, 0.01~3600(s) 0.01~10] s X 0.00
0 : Inverter running mode (RUN)
1 : Frequency level detection
(FDT)
Y1 terminal 2 : Frequency equivalence signal
3 4| (Function selection) (FAR) L Bl e 0 |92
3 : Undervoltage stop mode (LV)
4 : Torque limiting mode (TL}
5 : Auto-rastart mode after
momentary power loss (IP)




Frequency level
5 5 | detection {(FDT 0.00 to 400.0 0.01 ip,l © | ooo |52
operation level) 01
5 § | Hysteresis width 0to 30 1 {Hz| © o
57 THR te_rminal . ] :TH.H func!ion 1 =l x 0 53
(Function selection) 1 : Edit parmit command
58 ‘(’:;"s‘t’;::;‘i‘;eﬁgh) 0o 30 1 {H| © 3
5 9 | Jump frequency 1 54
6 0 | Jump frequency 2 0 to 400 i [Hz{ O
6 1 | Jump frequency 3
6 2 | Basa frequency 2 15 to 400 1 |Hzj X 50
6 3 | Accsleration time 2 0.00 to 3600 0ditol .| o 10.0
& 4 | Deceleration time 2 10 100
6 5 | Torque boost 2 1 to 31 : Manual torque boost 1 |—| O 13
{Operation selection) 0 : Inactive
66 Electronic thermal ; xzzltli\\rr ﬂ?;ﬁ;dgadg::g:; 1 - X 0 55
overload refay 2
(Operating level) \T:lltle:ol
67 0.011099.9 oot |a| x |oN 4
4-pole
motor
6 8 | Slip compensation 0 : Inactive, 0.1 to 5.0 o1 |Hz| O 0.0
69 Torqﬁa vector control 0 : Inactive, 1 : Active — |-} X 0
0 : 1-frame up capacity 56
70 | Motor capacly S Goumoapaay | 1|7 X ]
3 ; 2-frama down capacity
7 1 | Motor 1/rated current ?;:’: of
7 2 | Motor i/no-load cutrent 0.011099.9 06?11 Al X gtuaiin dard | 57
7 3 | Motor 2/rated current :;E::?
7 4 | Automatic tuning 0 : Inactive, 1 : Active - |=] X 0




Function Minimum] | €h8N98 | Facior
Selting rangse o |Unit] duri Y page
No. Name 9 rang unit operalion] Setting 9
Rated
7 5 | Motor 1 (%A1 setting} value of | 57
0.00 to 50.00 oot {w| x |DO
7 6 | Motor 1 (%X setting) 4-pole 58
motor
77 {At constant speed) 369
Torque limiter response 000 to 999 — |-l o
{Buring acceleration/
7 8 | deceleration) 394 | 59
7 9 | Option selection O . 3 RS 0~3 | -] % 0

O ; Change possible
Change during operation
X : Change impossible

11-5. Description of functions

This Indicates that the data for the
function cannot be changed during

operation. Indicates the
Ch rin ration factory default
appears if the data can be changed. setting.

ﬁ' | Changetusng-fiiation
F Lo U: b Datalprotectlon 5 —0

@ This selting function protects the setting data from unnecessary changes as a result of
errors in operation.

: Data changesablo
[E[[] : Changa inhibited (data protectlon)
To change the setting data, simultaneously press the [STOP] - key and sither the [~ or

[V] key.
Changatoring-Clgration
Frequancy setting
5 =0 : standard, 1 : without keypad panel

@ The frequency setting method can be selected from the following.
: Using the keypad panel and keys
[TLI4 : Using analog sigral input
The setting will be the sum of the values at terminal 12
(DC 0 to 10V} and terminal C1 (DG 4 fo 20mA).

®Because it is relatively easy to set the Inverter to high-speed opaeration,

& CAUTION be sure to check the capacity of the motor and the equipment being
operated before changing the Inverter function setting.




Changaserngopaation
‘ l Operation method

853 =0 : standard, 1 : without keypad panel
@ The input method for operation commands can be selected as follows.
: Operation command input using the keypad panel (RUN and stop
' commands using the and keys)
[D:I] : Operation command input by means of external signal terminals (FWD,

REV}
Operating mode Fl o8 Panel Control LED
Keypad panel operation | [T 10 Hluminated
Terminal operation I off

[” NOTE { 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 CM terminals are shorted with a shorling 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.

Changadorng=qiaiati

&8 = 6 0Hz: standard, § 0 Hz: JE version

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

@8ecause It is relatively easy to set the Inverter to high-spsed operation,

& CAUTION be sure 1o check the capacity of the motor and the equipment being
operaled before changing the Inverter function setting.

U N
F 0y ase frequency =5 0Hz

@ This sets the base frequency.

Exceading this frequeucy, output valtage will be constant according fo the sefting value
of Function FO5,

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

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

voltage will not rise 1o the rated voltage. Set so that the ratio between the
base frequency and the maximum frequency Is less than 1.8,




Cha ?g—éj . Eﬁ . .
j ! IUI S i ‘aled Voltage tion
ﬁ =200V 200V modelsf400V:400V mﬂdels / standald

{Max. output voltage)
220V:200V models/380V:400V models / JE
@ This sots the maximum output voltage for the laverler steps of 1V.

Data 0 : AVR function is off {output voltage is proportional to power supply voliage)
Other : The AVR function operates to control the maximum output vaoltage of the
Inverter to the set voltage.
jsetting rangs] 200V models: 801to 24 ov
400V models: 160to 480V
% The output voltage cannot be higher than the voltage input from the power supply.

Output
voltage

Maxlmum IF] 10is]

output voltage

' 7 -—
Output frequency : : Maxi :
i weeems  Maximum 7
" oy FLIO2
Base F o
frequency

-
£
=
®
3

Acceleration ime 1| [ Change during operation ] #3=6.00s
|F o U=QI Deceleration time 1 Change during operalion_] &8 =4.008
® The time from start to maximum frequency {acceleration) and from maximum

'frequency to stop (deceleration) can be set within the range of 0.01 1o 3600 seconds.
Set values according to the load charactaristics or GD?.

Setting range Setting step
0.00* to 9.99s 0.01s
10.0to 99.9s 0.1s
100to 999 1s * When set to [ 1601 .
| 1,000 1o 3,600s 10s the time becomas 0.01 seconds.

This function can be selected when [F] [13 is setto [T ]d or
[TT18 and X4-CM is off, or when [F] 3 is set to [T1T4or
, TB.




(Change during operation
o

® You can switch belween automatle 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 to one of 31 values. 'A% SUISIRILSARE
[TTI8 : Torque boostis automatically controiled. ™
! Squared torque characteristics é’ g
(for fans and pumps) 5
- Weak

[[II2 : Proportional torque characteristics g g i
(1T :(weak) 2 — Qutput  f

: _J frequency
(L1314 :(strong)

# Rafer to “11-6-1 Description of tarque boost” for detalls.

[ NOTE | 1t using a Fuji Inverter motor (FV motor), sat to 1713
( FMA (Analog monitor) voltag:} (Change during operation

adjustment &H=85

@ This function adjusts the volitage leve! of the analog voltage signal from the FMA
terminal.

[TT10 : Approx.6.5v
(TS : Approx.10.5V

The value can be adjusted to one of 100 setlings within
this range.

This function is only active if (FMA terminal output) is set to
[TTH3. 1t the contents for function have bean changed, readjustment
}s necessary. Select the type of signal output from the FMA terminal by
means of function [F] |4 ] (FMA terminal function selection).

Change during operatio
F D) (S g o)

@ This sels the number of poles of the motor being used for synchronized rotation speed
display.

: 2 poles, : § poles, | : 1 0 poles
4 : 4 poles, i : 8 poles, 112 poles
Example: 1f running a 4-pole motor at 60Hz, the display will be 120 x 60 + 4 = EERS




{ Change during operation |

] &5 =0.01

@ This sets the display coefficient for displaying the line speed [m/min.)
Display value [m/min.] = Qutput frequency {Hz] x display coefficient

Fi b [Speed display coefficient

Display coefficient setling range Setting step
0.01t09.99 0.01
10.0 to 200.0 a1

ET L] | Metor operating sound adjustment (Change during operation
{Carrier frequency) &8 =15kHz

® This adjusts the carrier frequency of the Inverter within the range of 0.75~15kHz. The
acouslic and electromagnetic nolse generated by the motor can be reduced by
adjusting the carrlar frequency.
T setto[ [ | 1], the carrier frequency will be set 1o 0.75kHz.
The ad|ustment from 1 to 15kHz can be carrded aut in 1kHz steps.

Changi Boring-SRErgtion
m No. of retries P

@ This sets the number of times the Inverter automatically tries to restart after a irip
caused by overcurrent within the range of 0 ta 10 times,
Retries are only carred out for trips which occur as a result of overcurrent
This does not operate for output grounding fautt or short clrcults.

@®If the retry function hae been activated and a trip occurs, the
Inverter will restart automatically depending on the cause of the

y trip.
A WARNING Make sure that the system is get up properly so that there will be no

danger 1o personnel when the Inverter starts, otherwise accidents
may occur,




F, ; ,m.'c Restart after momentary power lallure] Chanﬁ 9 iﬁémﬂ

{Operation selection} =1

@ This sets the operation mode when a momentary power failure occurs and when power
is restored.
: Inaciive (Does not restart and immediate LU trip)
{T]I4 :nactive (Does not restart and LU tip after recovery)
D:Da : Active (Restarting at frequency al time of power failure)
[[T13 : Active {Restariing at irequency =0)

Of the inactive settings, [ | |0] emphasizes protective function, and

[TL14 emphasizes continuous operation.
[TLT3 1s for loads with fow moment of inertia.

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

A WARNING power failure function, the Inverter will restart after power s

restored.

F 'S Electronic thermal Changatwingoiaration | 8=

overload relay 1
{Operation selection)
Fiih 5 Electronic thermal Chathion &4 — [ Rated value for
- overload relay 1 : "
: Fuiji standerd
{Operation level)
4-pole motor

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

{Operation selection] : Inactive
\ [TTT4 : Active (Standard motor)
(1113 : 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 tha
Inverter rating.




DC brake (Operation selection) Changeduing-oparation =0
DC brake (Starting frequency) | ('Change during operation ] €8 =0Hz

DC brake (Braking level) ( Change during operation ] #SB=50%

DC brake (Braking time) [ Change during operation } 5 =0.5s

® This sets the whether the DC injection brake is active or inactive, and also seis the
operating specifications.
[Operation selection) : This swilches the DC brake operation 10 active or inactive.
m : Inaclive (Regenerative braking only)
[:]I]] 1 Active (DC braking after regenerative braking)
[Starting frequency] : This sets the frequency at which to start DC injection brake
operation during deceleration.

{Braking level) : 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.
Setting range Unit | Setting step
Starting frequency 0"to 60 Hz 1Hz
Braking level Oto 100 % 1%
. 0.00 to 9.99 0.01
Braking time 8
10.0 10 30.0 0.1

Y I the dala is sel ta "0%, the frequency will be 0.2Hz.




[ Note |

Operating
speed N
t

ElTﬂ = QOutput

o Coasttostop  frequ-
ency f

v

Operating
speed N
1

5 1

~—-~——--—~ Regenerative braking

ELLA = [TTT3 Ouput
%

t

DC braking to stop current
(Al

1 Brake staring
; fraquency

L Lo
3 DC braking time

e

| | IBraking currant
¥ t

l /N CAUTION

@The Inverter braking function cannot be substituted for mechanical
means. Attempting to do so may result in injury.
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?ﬁuﬂiSlBP frequency setling 1l ( Change during operation ] &=10.00Hz
Mullistep frequency sefting 2 | ('Change during operation } #8=20.00Hz
Multistep frequency setting 3|  ('Change during operation | 63 =30.00Hz
Multistep frequency seting 4 | (Change during operation | &% =40.00Hz
Multistep frequency setting 5|  { Change during operation | ¢ =50.00Hz
Muttistep frequency setting 8|  ( Change during operatm &5 =60.00Hz
Lullistep frequency seiting 7_‘ { Change during operation | &5 =60.00Hz

@ This sets the frequencies for mullisiep 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 freduancles 1-7) @® :ON

Function o1]21]|22]23]|24[25[26]27
Multistep frequency. |Speed OiSpeed 1{Spaed 2Speed §Speed {Speed 5peed lSpoed
X1—CM ® ® ® ®
X2—CM ®| 0 LA
X3—CM e 0|0 @

Output
frequency

X1-CH
X2-Ch
X3-CM
FWD-CH

{1) Speed © (when X1-CM, X2-CM and X3-CM are all off) depends on the frequency

setting method selected by means of function 110 4.
In other words, the setting becomes digital (using the and keys) or analog

([DC 010 10V} + [DC 4 to 20mA]).
(2) The actual operation frequency is limited by the maximum frequency [F] J0{3and the

frequency limiters F] 136 and 131 .




{Ope

e [

-curve acceleration/deceleration

Changa tioring-oRaIation

ration selection) =0

@ This selects whether S-curve acceleration/deceleration Is aclive or inactive, and which

of the two

[
(1118

[%1
160
5

QOutput
frequency

5
0
Datal
Datal

S-curve acceleration/deceleration patterns is used.
: Inactive ... linear acceleration and deceleration™

: S-curve acceleralion/deceleration (weak)
: S-curve acceleration/deceleration (strong)

FO6 or F63%

; FO7 or F&4*
t—— Acceleration .| b— Deceleration -+
L time - : time
[ TR PR PR : LN 0l
R 1
: 21
Fos aria F6a 1+ 17 Fa7and Fes Tt
[~ accelaration time—] H H dacaleration time i .
le- - Lill-lenr_ [ PR | i 5 i ﬂl’i———,tn~h| 3
I~ o L DO T TR oL S

Data2

(D Shocks at the start and end of acceteration and deceleralion can be
softened by selecting a S-curve pattern.

® The maximum gradient in the output frequency when a S-curve patern |s
selected is the same as for linear acceleration and deceleration lime.

(@ The actual acceleration and deceleration times when an S-curve pattern
is selected is extended by 10% (whan [[ [ [41s set) or 20% (when
is set) from the times set by and or by FL 3
and [ [6[4?
1 Accelaration and deceleration are carried out at the uniform rate for the

time specified by functions [F] J}6) and [FL 1[4 or by [F{ [632 and
[ 6l 2

2 Salacted when the terminal X4 function is set so that

FI 43 =[T110 and X4 (RT+) is ON.




Ch duri ti
l Protection history \ (Change l;nio_pera fon )

@ The Last 4 protective operations are displayed in order when the key ls pressed.

- Operafion procedure —
Procedure E)Lsa?rlﬁ));e Remarks
1 Catlup [f] |9
Fl I8
Press the
4
Press the T Contents of the
3 D latest trip are
{;ey. i N B displayr(la%
Press the Press the Contents of the
rl-. X .
|2 D o o | v
o &
Press the Press the Contents of the
0 d-
5 key. key. [ Joic] 1 g;gplfl:(?de.t trip are
¢ i
Press the Press the Contents of the
6 key. key. BREE fourth-latest rip
3 s . are displayed
P h This example
ress the
§ [shows there is no
! lT key. [Elid trip history for this.

% New trip histories are stored in the "latest trip contents” data area, exisling
Irip histories are moved down one in the order, and the old fourth-latest
history is daleted.

Chan
3 :3:0] Startlngfrequency\ B 1 Hz

@ This sets the starting frequency within the range of 0 to 16Hz in 1Hz steps.
If the data is set to [ [ | [} the frequency will be 0.2Hz.

tion

Torque limit {Durin - "

m acogleration}deceigratlon) (Change during operation, | €3=0%
Torque limit . .

(At constant speed) | ( Change during operation,] =09%

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

[T11A :Nolimi
(T1d = 20%
:I Limit

(780 :180%

% Rofer to "11-6-2 Description of torque limit” for details.




@11 the torque limit function has besn selected, the Inverter may start
running with differences in the acceleration/deceleration time and

é WARNING spead settings.
Make sure that the system is sef up properly so that there will be no

danger to personnel when the Inverter starts, otherwlse accidents
may occur.

Changedusng-oRaation
[-Braki ng torque selectionj 0

@ This sets the limit tevel for braking torque in accordance with the brake being used.
: Low (no DB option)
[T : High with DB option}
Always connecl an exiernal braking resistor.
#% Referto *11-6-3 Description of braking torque selection” for details.

( Change during operation |
P

@ This functlon adds the bias frequency to the analog setting frequency to produce the
output frequency.
The setting range is batween —400 to +400Hz In steps of 1Hz.

Max. output frequency

Output
frequency

“esabecanmiarsansasisareanan g: BIaS
+}

0 P 1
0/4 Frequency  10V/20
setting

% The blas frequency is only active when the frequency sefting function FL oA =[1114

-/§ w A NIN G @11 tha bias frequency has been set, the Inverter will operate when an
H operation command Is given, even if the analog freguency is zero.




Gain for frequency

satting signal

| Change during operalié'rﬂ
& =100.0%

® This sets the size (gradient) of the output frequency corrasponding to the analog
frequency setting as a percentage of the maximum frequency.

20“% .._.................,........‘;.:
Output
frequency ,
100% |-oomemmmemememe - 100X [--eemomeeeees -
Cutput ! 3
frequency { ;
"lm Fraquency 10V/20mA . 00/4 Frequency  10V/20mA
selting setting
[Example: for 70% galn] [Examptle: for 200% gain]

% The galn setting is only active when [F[ 04 ={TTT4

I the bias frequency function (F34) and the galn for frequency setting signai
function (F35) are used together, the gain for frequency setting signal has
priorlty, and the bias is applied to the fraquency with gain already applled.
The bias frequency foas and setiing frequency gain at this time can he
calculated by the following formulas.

Qutput
frequency
100% |-

f oias= f1— MX\H
Vi—Vze
. 1000X (fi—1f2)
Gain= 100X (vi—va) + fiXve—Tf2X v

Example :
If the analog frequency setling voltage is 1 to DC 5V and the
outpul frequency is weighted to 0 1o 100%, then:

(v, £1) = (1, 0}, (vz, f2) = (5, 100) sothat
Iv] %] vl %)

f was=—25%, and Gain=200%

Frequency setting

bias

{vi, f1}




F 13f| | Frequency limiter (High) |  { Change during operation |  #9=70Hz

Frequency limiter (Low) | (Change during operation ] &8= OHz

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

Max. output
e —— [ 5 frequency ] |0[3
- High trequency [F] [36)

limit

Cuiput
frequency

Al { Lowfrequercy [F[ {37

limit

.

Frequency setting 100X

‘ NOT | 1t 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 }
‘ Motor characteristics g

@ 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 reterring to the

tables below.
No. of motor poles | Many «+— 4 +— Few Load High +«— Low
Setting 0 10 Setling o 10

— ChangEBevng-0RaEatian
am

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

[T11d : Inactive (manua! setting)
[TIT4 : Initial values (Initialization with factory defaults)

[Operation (§) when is being displayed, press the [STOP] + keys
procedure] - taneously 1o change the display to [ [ 1.
@ In this condition, press the key to reset all data to the factory
default sellings. The display will then automatically switch 10 show the
frequency setting for STOP mode.




£ g FMA, FMP terminals ] ChangEnuringTRaraton

{Operation selaction)

&H=0

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

(113

(LI

: Analog signals are outpul from the FMA terminal.

(The FMP terminal is not used.}
The type of analog signal output to the FMA terminal ls selected by function

FLI.

! Pulse signals are cutput from the FMP terminal.

(The FMA terminal is not used.)
Frequency of pulse signal output to the FMP terminal is adjusted by

function [F] |43 .

=0

e HarngopaRLat
FMA termina! } Chan tion

{Function selaction)

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

* Output frequency

Output frequancy

Display 100% = Maximum frequency X100
(TII1 :outputcurent _ ____Output current
Disptay 100% = Kated Inverter current X 2 X100
[T113 :outputtorque . Qutput torgue
Display 100% = Rated torqueX 2 X100
: Load factor Inverter output _
NREE Display 100% = "go oulputX2 X100 (f > f nasa)
" Output forgue
= Rated lorque X2 X100 (£ 5 foae)
f : Output frequency, f wse : Base frequency
Ty ENP tarminal (‘Change during operation |
(Pulse rate multiplier) 24

@ This sets the puise rate muliiplier for the pulse signal frequency oulput to the FMP
terminal with raspect to the Inverter output frequency. The setting range is 1 to 100.

[FMPtermmal :| [lnvarter output
pulse frequancy

frequency :IX{PuIse rate multiplier]

%  Set so that the frequency output trom the FMP terminal Is 6kHz or lower.




ChangB tasng TFaration

GRCE)

@ The function for the X4 input terminal can be salected from the following four options.

(1119

(1114

BEEE

: Functions as a command input terminal (RT1) for switching to

acceleration/deceleration time 2.
The acceleration time 2 and deceleration time 2 are set by[F] [5]3and

[FLIl4:

: Functions as a No. 4 signal (X4) for multistep frequency operation

command input.

When using as this function, operation is possible with & total of 16
frequencies.

Frequencles 8 to 15 are set by means of [F[ [ to [F[ [S[4 .

* Functions as a command terminal (VF2) for swilching to base frequency 2

when using the second mofor, elc.

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 , acceleration/daceleration
time 2 are set by tunction [F] [6[3 and [FL lg[H , torque boost 2 is set by
function [ [5[5}, and electronic thermal overload relay 2 is set bylF] [Bljand

* Functions as a hold signal (HLD) for operation commands during 3-wire

opevation.

o

- - A
Multistep frequency setting 8 | [Change during operation, |  #3 =0.00Hz

Multistep frequency setting | (Thange during operation, | #3=0.00Hz

Multistep frequency setting 10 | {Change during operation, )  #3=0.00Hz

Multistep frequency setting 11 | (Change during operation, | #8=0.00Hz

Multistep frequancy setting 12 | (Change during operation, ] &3 =0.00Hz

Multistep frequency setting 13 | { Change during operation, ) #3=0.00Hz

Multistep frequency setting 14 | (Change during operation, ] #5=0.00Hz

Multistep frequency setting 15 | (Change during operation, | &3 =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 multistep frequencies 8 ~15] @ : ON

Function 44]a5[4a6[a7|48]a9]50]51]
Multistep frequency |Speed B{Speed ofSpead 1]Spsed 11| Spee 12Spead 19/Spe 14Spees 19
X1—CM ® ® ° o
X2—CM oo oo
X3~CM e o0 |0
X4—CM 'Y I K BE BE B AR

These funclions are only active when [F] [43 has been setto [T [4 (X4).

{ Change during operation
m ' Frequency setting filter] g gop:ss ]

@ This sels the time constant for the input filter in arder to reduce the effecis of noisa
included in the analog setting signai (voltage and current input). Sellings can be made
in steps ot 0.02 second. :

I the time constant is sel too long, the i'esponse to analog commands will become
of.

Changaztwing-oferation
&8 =0.00s

@ This sets whether the timer is active or inactive, and also sets tha time from the start of
opsration uniil operation automatically stops (when the timer is active).
: Inactive (normal oparation)
: Active {0.01 second)

: Active (3,600 seconds)

Seiting range | Sefting step | Unit
0.00 to 9.99 0.01
10.0t0 99.9 0.1 sacond
10010 999 1 (s)
1000 to 3600 10




Chan i

Y1 terminal 1 il

(Function selection)

@ This selects the oulput signal for the Y1 terminal from ihe following 6 types.

tion

[T110 : Inverter running state {RUN)
This is OFF during direct current braking.
[11T4 : Frequency level detection (FDT}
Yi-CM is ON when the frequency detected s identical fo the frequency set

by function [F 55} .

The hysteresis is set by function [F] [Sl6}.
[(IT1@ : Frequency equivalence signal (FAR}
¥1-CM is ON when the fraquency reaches the frequency set by the keypad

pangl, analog input, muliistep frequency setting, etc.

The hysteresis is set by function [F] [5l8] .
[TTI3 : undervoltage stop mode (LV}
[T114 : Torque limiting mode (TL)

D:[@ * Auto-restart mode atter momentary powaer failure (IP)

(FDT operation level)

Fraquency level detection (Change during operation ]

3 =0.00Hz

@ This sets the operation level for FDT signal (irequency datection signal) cutput within

the range of 0.00~400.0Hz.
[Setting resolution]
Setting range | Setting step | Unit
0.00 to 99.99 0.01 H
z
100.0 to 400.0 0.1
¥Y1E signal output starting frequency
Output
frequency
FDT (Y1-CM)
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| Hysteresis width_'

( Change during operation ]

&= 0 Hz

@ This sets the hysterasis 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 middie

of the hysteresis width.

Equivalent
frequency
Fraquency

Frequancy 4

setting| /:

FAR (Y1-CM) OFF | ON

[= |S if] [ THR terminal (Function selection} ]

@ This sets the function for the THR input terminal.
: Used for THR functions {Trip command functions)
|:]_—D] : Used for edit permit commands

THR-CM off: Function data cannot be changed
THR-CM on : Functicn data can be changed”
1 The relationship between this function and function [] [I0}(Data protection)
is shown in the table below.

{ o |oF] N | oFF

ChangadowngaRaration

H=0

FS7: S:;E:?;" Foo: E::tae otion Data changing possible
OFF [111a No’
OFF LTTT4 No
ON Yes
ON 11N No




Jump frequency (Hysteresis) ( Change during operation | &8 =3Hz

n
N
=

Jump frequency 1 ( Change during operation | &5 =0Hz

Fi i510] | Jumpifrequency 2 ( Change during operation | &5 =0Hz

£ 5] Jump frequency 3 ( Change during operation | &% =0Hz
—

@ This sets the three midpolnts and the hysteresis for the jump frequencies which are
used 1o prevent vibration from oceurring 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 1Hz.

[dump frequency 1] o , .
The midpoints for the frequencies o be jumped can be et in

[Jump frequency 2} X { 1Hz. 1

[Jump frequency 3] Sleps ol Thz.

Jump

hyslereeis_I. E N

Outout [

i ] -
requency h‘;xem I -] Y uamgs trequency 1

e

Jump lfa?uency Sl

Fregquency setting f
1 Even if jump frequencies have been set, they will be omitted during
accalaration and deceleration.
23 If g jump frequency is sel to zero, the jump function becomes inactive.

Changs Boring-ufiBration
ams ot

@ This sets base frequancy 2 to within the range of 15 o 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 (¥ [{[3 =T |a)-

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.




Acceleration time 2| (Change during operation, } #5=10.0s

Deceleration time 2| {Change during operation,] &5=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 swilching to acceleration/deceleration
time 2 (AT1:[F] {43 =[T 1 18 ) or to base frequency 2 (VF2: FL 3 =111
Setting details are the same as for function and [ [01.

Ch |
F 1§55 (¢ anged;nic;pzra“on]

@ This sets the torque boost 2 to one of 31 patterns 1) when terminal X4 has been set lo
function as a command input terminal for switching to base frequency 2 (VF2:
F 3 =118
Setting details are the same as for function [F[ [0l .
% For manual torque boost only; no pattern can be-sslected for automatic torque boost.
#% Refer to “11-6-1 Description of torque boost” for detalls.

‘FI 'S_IEI Electronic thermal ChaMﬁon #E=

overload relay 2
IF 'sl 1 {Operation selection}
Electronic thermal : ChangEiwingoharation | &= Ratad 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: [T [43 = [TT]&). this sets whether the electronic thermal
overload relay 2 (motor overioad detection) for the second motor s active or inactive,
and also sels the aperation pattern and the operalion level. '

Seiting detalls are the same as for function FL145] and ] | 4¢]-

[TNOTE | 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[ 3=

[TT12)and x4-CMis ON (close).

N i ST RITL RLIY




: - ( Change during operation |
Fro 5: 8 ‘ Slip compensation p———

@ Slip compensation (F&8) is a function which No compensatin Cormpersalon

provides compensation for slippages which Tm:’,,:, _-_---:'

. Slip
occur as a result of the motor load torque in cormpensa-
order to control fluctuations in motor speed. ! fion valu
{See the graph at right.) Mator speed

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

F&8 setting {slip . . .
compensaion) Slip compensation operation
0. 0 Inactive
Compensates in accordance with the slip compensation value which has
been set. Obtain the setting value by using the foliowing equation.
) . {Nso—Ns1)
Other than Slip compensation value= M—Tm—' Xis
ge
0.0
fe :Basefrequency1 (F 0 4)
N a0 : Synchronized motor speed at base frequency
N&1 : Motor spesd under 100% load at base frequency (value on
motor rating plate)

Changsdusnghiegation
[E7 7578} [Toraue vector contol | i

@ This selecis whether torque vector control Is active or not.
: Torque vector control inactive
[TII3 : Torque vactor conitrol active _
#% Refor to “11-6-4 Description of torque vector control” for details.

: Changetesngaparat

@ This set the capacity of the motor which is connected to the Inverter.
! 1-frame up capacily for standard applied motor
{TTTA : Standard capacity for standard applisd motor
[[T18 : 1-frame down capacity for standard applied motor
D:EB : 2-frame down capacity for standard applied motor




LT
FI_-Iqie

Motor 1/rated current ChangaTwrngopgration & =|gpated value for Fuiji
Motor 1/no-load current Chanjétusnmgoparation 6= standard 4-pole mator

® These set the rated current {A] and no-load current [A] for the motor which s
connected to the Inverter.

{Explanation|

The primary resistance (i) and leakage reactance {X1) are automalically
rewritten with the rated value of the Fuji standard when motor capacity
([ [} ). motor 1/rated current [F] |7 § and motor 1/no-load current

([F[ 112 are set.

ngEdurrerOpEration ‘
n Motor 2/rated current
&9 =Rated value for Fuji standard 4-pole motor

@ This sels the rated current [A] for the second motor which is salected when base

trequency 2 ([F] |6]7) is active.

Changa tevrgcparation
Automatic tuning =

@ This function is used to automatically tune the primary resistance {Ri) and leakage
reactance (X1) of the motor in order to perform the Torque Vector control.
[T170 : Inactive

[:D]] : Automatic tuning
% Refer fo “11-6-5 Description of automatic luning procedure” for details.

(voort i | T
i | oto sef
1S i 9 & =Ratad value for Fujl standard 4-pole motor

@ This function displays the primary resistance R1 of the motor In terms of percentage,
and manually sets its value.
The data can be overwritten and changed automatically by automatlc tuning using
function E[ﬁﬂ , or by getting the motor capacily, rated current and no-load current

using functions [F] [7d to ¥[ |14 .

[ Calculation formula for %R1_|§ Ri+cableR
%R1= ————— X100 [%]
Vi /3D

R1", cableR: Q

V : Rated voltage of motor

1 : Rated current of motor

V) Value calculated for star connection
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@t°” {%XI senim)? ChangaderinghaTation

5 =Rated value for Fuji standard 4-pole motor

@ This function displays the leakage reactance XI of the molor in terms of percentage,
and manually sets its value.
The data can be overwritten and changed automatically by automatic tuning using
function E[EB , or by setting the motor capacity, rated current and no-load current

using functions [F [0} 1o [F[ 113 .
I Caleutation formula for %X1 |

Xt4+X2:Xmy (X2+Xm) -+Cable X
FeXI= X100 [%]
Vi Wb

%11 3 Primary inductance of motor 1[Q]
X2Y' : Secondary inductance of motor 1[Q]
Xm" : Mutual inductance of motor 1[€1]
Cable X: [Q]

V : Rated voltage of motor

1 : Rated current af motor

V) 1 Value calculated for star connection

@°%R1 and %XI should be set to values which are appropriate for the

' AWAHNING motor being used. The motor may not operate corractly if these
values are not set correctly, which could result in accidents.

—RR—




Fk IqlB

Torque limiter rasponse
(At constant speed)
Torque limiter response (During ( Change during operation ] | 88=39 4
acceleration/deceleration)
@ These functions sel the rasponse of the torque fimiter functions during constant spesd
operation and during acceleration and deceleration.

(‘Change during operation ] | #8=36 9

- Dﬂiﬁ 1 [Quick) (Slow
(| U P 00 L 99
PI PI 0 (ow

9 (High)

Changa dovng-ofgration
| £ 1179 Option selection ] =0

. @ This function sets whether an option is being used or not, and alse what type of option
is being used if any.
X No options
[TT14 : DIoption card used
[[1]8 : DKo option card used
[I113 : RS option card used
¥ For details on setling specifications methods when using an optiori card, refer to the
instruction manual which is supplied with the option card.




11-6-1. Description of torque boost
Torque boost is a function which boosts the lorque which drops durlng low-speed operation by
compensating for insufficient magnetic flux {torque) in the motor which occurs when the voltage drops in
the low-fregusncy range.

Torque boost classification | Torque boost setting details Output voltage/output frequency characteristics

T3 Qutput

- voltage

. . Automatic torque boost 100% _B?E‘! M 9'-‘ age
Automatic torque boost Automatically adjusts the ="\ Base

et

{*1~*5) torque boost value for
constant torque loads which
change in a linear fashion.

! frequency

0 Qutput frequency

Output

voltage
Clooy |.fiated voltage

. Squared torque
characteristics
{for fan pump loads)

E Base
| frequency
|

: 9 Qutput frequency ¢

|
t
]
b
'
i
H

Output
voltage
. Proportional torque 100% _lfl_a!e_t!ygl_tgg‘e
characteristics ! Base
Manual terque boost (for intermediate loads :.frequency
1

between squared reduction

torque and constant torque} 0 Output frequency

Output
voitage
—~ [EB] 160% .,F_‘gt_e.d_ ygl_la_g'e
{Weak) (Strong} | Basa
: Constant torque { fraquency
characterislics A

' Qutput frequency *

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

*2: Cannot be sslected if F65 is sef to "Torque boost 2*.

*3: Automatic lorque boost cannol be used if more than one motor is being used.
Use manual forque boost.

*4: 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 torgue boost.

Bt *5: Refer to "Conditions for use of torque vector control and automatic torque boost”

in “11-6-4. Description of lorque vector control” for details of the conditions for

using automatic torque boost.

®If the torque boost value becomes to large when constant torque

: characteristics have been set, overexcitation will occur. If operation
A WARNING | continues In this state, it will cause the motor 1o overheat. Make the
settings correctly in accordance with the characteristics of the
motor being used.

_6{}_..




11-6-2. Description of torque limit

Operation during torque limiting ]

During torque limiting, the frequancy is controlled so that the torque does not axceed the torque limit
values set by F31 and F32. "
This operation allows operation to continue while the larque is maintained at the limit value.
However, if the load tarque suddenly changes, the torque may momantarily exceed the limit value, or
ovarcurrent or overvoltage protection may be activated.

*1 Actual oparation is as follows.

Torque limit condltions | Operation during terque limit

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

[ Conditions tor use of torque limit |

Use torque limit under the conditlons where automatic torque boost operales 2,

If this is not done, largs errors may occur in the torqua calculation and torque limiting may not operaie
correctly. :

" *2 Jf not using VF2 when automatic torque boost (ED@E-) or torgue vector control operation

(F[169 =[[TT4)ieset

@®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

happen, atherwise an accidents might result.

11-8-3. Description of braking torque selection
Braking torque sslectlon (F33) is a function which lets you selact the braking torque during torque
limiting operation with or without external braking resister ‘
WGEEER
The torque is limited so that it Is at or below the allowable braking torque set according to standard
specifications.
) FEE - 1T
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 whan the following functions have been set.

Function name Function setling
Torque limit {during acceleration/decsleration) | F[ 134 = [T 110 ¢ No limiting
Torque limit {during constant speed) FI 153 = [TT 10 : No limiting

@If an external braking resistor Is not being used, be sure to set
braking torque to low ([F 13[3= [ [ | [3), otherwise the torque limit
WARNING function wiil not operate cotrectly and overvoltage trips will occur,
and an accident may result.
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11-6-4. Descriptlon of torque vector control

Caution when using torque vector contrcﬂ

When lorque vector control ks set to operate { [F] [6]d = [ [ [1). it operates as follows.

Function name Function setting QOperation during torque vector control

F lols| =[] [ 1o The AVR function will be activated at
: AVR function is OFF the tollowing settings.

Rate voltage value (F05) * When 200V series is set to 200V

« When 400V series is set to 400V

Other than [f] 0[5} ={ [ [ [} The AVR function will be activated at
: AVR function is ON the FOS setting value,

Torque boost 1 (FO8) ™ F] ]Dﬁ All data Operates in automatic torque boost moda.
g=|1[dp
EIEE 110 Slip compensation will operate at the
Slip compensation not : Slip compensalion nol | yaiyg for Fuji standard 4P motor.
operating (FE8)™ operating
Other than [F] |68 ={ | J0I0]| Slip compensaticn will operate at the
| value of FE8.
®Suppiementary description

*1 When using a VF2, torque vector control will not operate even when [F] [6ld= [ | [4-
*2) 1 using a motor other than Fuji standard 4P motor or if manual slip compensation has bean set,

the skip compensation setting shoutd be ] [68] = [ [ 10T 4t [T I5id].

‘ Conditions for use of torque vector control and automatic torque boost |

It any one of the conditions from () to @ cannot be satisfied, sel torque vector control so that it does

not operate [F[ 69 = [ ] T8 . and set manual torque boost [F [0l8) = {TT T4t [T1H4.

(DData for motor 1 (F70, F714, 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 Fuli
- standard 4P motor

F75: Motor 1/%R1 setiing

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.

e T B R L TR AR o N

No. Usage condition Data entered manually Data set automatically
1 | When Fujl 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
" 3 | Ira reactoris conectad between the inverler and e molor | and F72, automatic tunlng using F74.
@The mofor 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.

(3 There should be one motor for each inverter.
If more than two motor Is connected to an inverter, lorque vector control will not operate correclly.
{@The 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 stalic capacity to ground will affect

control and tend 1o prevent control from being carried out correctly. Furthermore, control may not be
carried out correctly even when an output circuit filter (OFL) is used.
: —h2—

F75, F76




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 Fuli standard 4P motor is being used, and %R1 and %X1 cannot be ascertained
(3)Tha cable between the inverter and the motor is very long

(DA reactor has been connacted between the inverter and the motor

[ Automatic tuning procedure J
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 characleristics of the
motor being used.

Functlon code Name Setting range Maximum frequency
FO3 Maximum frequency 50~-400 60
FO4 Base fraquency 1 15~400 50
F 05 Raled voltage 80~-240 (200V serles) 200
{Maximum ouiput voltage) | 150~480 (400V series) 400
F70"™ Motor capacity 0~3 1
F71% Motor 1/Rated current 0.01~9.99 Rated value of Fuji
| F72" | Motor tNoload current |  0.01~99.9 standard 4P moor

“1 Be sure fo enter in the order F70 — F71 — F72.
3. After checking thal the inverter Is stoppad, carry cut tuning by following steps 3-1 to 3-4 balow.

3.4, Set automatic tuning to operate ( [F] [14 = [T 1)

3-2. Pressthe %—"'{% key 1o start automatic tuning.

3-3. The digital monilor on the keypad pane! will show as follows during automatic tuning and
immediately before and after tuning.

Automatic tuning condition Digital monitor on keypad panel
Before tuning (LT [4iluminates
During tuning [T 114 ttashes (for approx. 10 seconds)
Alier tuning [T T48) ituminates

34. The results of tuning can be checked using F75: %R1 and F76: %X1.
: { i YDepending on the setting for ] |0 , emergency stopping may be caused
) " by certain operatlons which are carried out durlng automatle tuning.
{ DEE@ will be displayed in the digital monitor on the keypad panel.)

FLIga seting Operation which causes [ [E]-| T display

. key is prossed
Ke anel operation : [F] 018 = a——
ywed pansl oporation : FL 108} = [LLIOF"g oy e minels are closed 0Ny

: key is pressed

. i , _ + BX-CM terminals are closed (ON}
Terminal operation  * = UL o erminas re closed (ON)
« REV-CM terminals are closed (ON)
(ii} If multiple motors are connacted to a single inverter, or if an output
clrcuit filter (OFL) is baing used, automatic tuning calculations will
not be carried out correctly. In such cases, set manual torque boost
(108 - (1173 w [T141).
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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 fo confirm that there are no abnormaiities. The following polnts should always be checked.
{ Check that the expected level of performance is being obtained (that performance meets

specifications).

@ee8

12-2. Perlodic inspection

Check that the ambiant conditions satisty the specifications.
Check that the keypad displays are normal,

Check that there are no abnormal noises, vibrations or odors.
Check that there are no signs of overheating or discoloration.

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

The smoocthing capacitor will still be charged even after the power supply is turned off, and it takes
some time for It 1o fully discharge. To avoid any danger, wait until the charge lamp has been extinguished,
and then use a circult tester to check that the vollage has dropped to a safe level (OC 25V or lower)
before touching the power supply circuit.

Inspection should be carried out according to the items given in the periadle Inspection list in Tablg 12-

2-1.

/\ WARNING

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

®Maintenance, inspection and part replacement should only be
carried out by sultably qualified personnal.

Remove any metallic accessories such as watches and rings before
starting work, and use only properly ingulated tools, otherwise
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 clrcult 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 commaercially-available
measuring equipment, make sure that It is the type shown in Table 12-3-1.

Commercially-available power faclor meters which measure the phase differances between vollages
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 sldes, and use them to calculate the power factor from the following formula,

(UThree-phase

Electric power [W]
Power factor = X100 [%]
+ 3 X Voltage [V] X Current {A]
@Single-phase
oep Elgctric power [W]
Power factor = X100 [%]

Voltage [V] X Current {A]

12-4. Megger test
Insulation fests are carried out before shipment from the factory, so magger tests should be avoided if
possible. If it is absolutely necessary to carry out a meqger test, use the following procadure. Ba 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 Inventer may become damaged if withstand voltage tests are
carrled out incorrectly. If a withstand voltage test s necessary, contact the place of purchase or your
nearest Fuji Elactric office.
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Table 12-2-1

Periodic inspection list

Inspection

paint Inspection ltem Inspection method Judgement standard
Amblent 1)Check the ambient temperature, 1)Check visually and 1)Should satisfy
conditions |  humidity, vibration and atmosphere with testing standard
{presence or absence of dust, gas, equipment. specifications.
oll mists, dripping water, eic.). :
2)Check that no tools or other 2)Check visually. 2)Should not be
potentially hazardous objects are prasent.
piaced nearby.
Voltage | Check that the main circuit and control | Measure with a cireuit | Should satisfy standard
circuit voltages are normal. testar, 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 13Check visualty and 1),2),3),4),5) There
parts such vibration. aurally. shouid 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 discoioration due to
overheating or deterioration.
5)Check if the unit is dusty or dirty.
Common | 1)Check for loose or missing bolis. 1)Tighten. 1),2),3)There should be
2)Check tor 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 discaloration 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
cireuit abnormality
board ‘
Smoothing | 1)Check that there is no dripping, | 1),2)Check visually. 1),2)There should be no
= | capacitor | discoloration, cracks or swelling. abnormality.
‘2—‘ 2)Check that the safely valve does not
= jut out or excessively swollan.
@ 3)Measure the capacitance Iif 3)Measure using a capa- | 3)Capacitanced
= NECessSary. citanca lavel meter. ' rated valua X0.85
Resistors | 1)Check for any abnormal odors or 1)Check visually and by | 1jThere should be no
cracked insulation dus to smaelling. 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 smaelling. abnormality.
reactors
Magnetic | 1)Check for any chattering noise 1)Check aurally. 1),2)There should beé no
contacts during operation. abnormality.
and relays | 2)Check for roughness in the 2)Check visually.
conlacls.




Inspection
oint

Inspection item

Inspection method

Judgement standard

Conirol 1)Check for looseness in scraws and | 1)Tighten. 1),2,3).4)Thera should
| dlreuit connectors, 2)Check visually and by | be no abnormality.
B|board& | 2)Check for abnormal odors and small.
G connectors | discoloration,
f=¢ 3)Check for cracks, damage, 3),4)Check visually.
3 delormation and severs rust.
c 4YCheck for dripping and traces of

deformalion 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 bolis. 2)Tighten.
(=]
£ 3)Chaeck for discoloration due to 3)Check visually.
§ overheating. .

Cooling | Check for any blockages or foreign Check visually. - There should ba no

ports | materlals at the cooling fans or in the abnormality.
inlet and outlet pors.

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

NOTE : If any parls are dirty, use a cloth and a chemically neutral detergent to wipa them clean,
Remove any dust with an elactric vacuum cleaner.
Furthermore, the power should always be turned off before cleaning, in the same way as when
carrying out periadic inspactions. (Refer 1o *12-2. Periodic ingpection” on page 64.)




[ For 3-phase input series ]

Inverter
A 3-phase induction
motor
3-phase As
input
Ar

[ For single-phase input series ]

9

Single-phase
input
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Fig. 12-3-1 Examples of maln circuit measurement
Table 12-3-1 Meter for measuring the main circuit
Input {power supply) side Output (motor) side DC circuit
. CL (43, N(—
Hom Voltage Currant Voltage Current rFM Y a

waveform waveform waveform waveform R
M—UU Terminal
section

Meter | Ammeler Voltmeter | Wattmeter Ammeter Voltmeter | Wattmeter DC voltmeter

name Ansr Vaar War - Auww Vuvw Wouw v
Meter | Moving- Recifier of | by o Moving-iron | Rectifier Power Moving-

) moving-iron . .
type | ironiype typ meter type typa (*1) meatar coil type

2
Symbel :
E [©FE| - E | e | - Q
{*1) When measuring the output voltage by rectifier type meter, an error may occur. Use a digital AG power
meter for good accuracy.

(1) Main clreuit

@ Use a DC 250V megger for 200V serias and a DC 500V megger for 400V serles Inverters. If 200V
series Inverters are tested using a DC 500V megger, accurate measurements may not be possible
due to leakage cumrent as a result of vollage characleristics of built-in surge absorber at the main
circuit power supply (Input).
Disconnect all wires that are connected to terminal board of the main and control circuits and to
external circuits. ‘
Connect main circuit terminals R, S, T (R,T), P1, P(+), 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 (ground terminal
G(E} only.)
The condition is normal if the megger shows a resistance of SMQ or more.

g ® @ @

—68—




G(E) [ Inverter ]
(R (T

RST UVW¥ PP+HDB

Meagger

Fig.12-4-1 Megger test

(2) Control circuits
Do not carry out a megger test on the centrol circuits., If you do, irreparable burning and other
damage to the circuit parts may result.
When condugting a conductivity test on the control cireults, use a high rasistance range tester.
@ Disconnect all external connections 1o the control circuit terminals.
@ 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 clrcuit and sequence circuit
Disconnact all of the lezminals 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 fo 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 lo parts replacement perlods

Part name f;::ﬂ?;grr:;lace- Replacement method/remarks
Cogling fans 3 years Replace with new parls
Smoothing capacitor 5 years ?33:%::2&??& action)
Aluminum ce'xpacitor on 7 years Replace with a new part
printed chrouit board {Determine after inspection)
Cther parts ~- Determine after inspection

13. Troubleshooting
13-1. Protective function
O When the protective function is activated, the Inverter is immediately tripped (output stops), the cause
of the frouble s 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 prassed 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 ¢an be checked using function F29. (For
details of cparation, refer ta the explanation for the function £29.}
O While the activated protective function is displayed, the history of past protactive function operations
can also be viewed by coniinually pressing the key.




Table 13-1-1

Details of alarms and displays there of

Protective

Function Function Explanation Display Protective operation
Overcurrent | Protects the Inverter if the Inverter | During D C’ I Inverter output stops
protection output current momentarily exceeds | acceleration + Motor coasts to a stop

the overcurrent detaction levet. « Alarm {1c} is output
Short circuit | Protects the Inverter from S:S:Igration D C E' = Alarm signal is held
Ground overcurrent resulting from a short internally until alarm reset
short circuit | circuit in the output circuit or ground | During steady 8 [ 3 command is given ¥
circuit. spead
operation
Momentary | Aveids belng out of control of the Inverter caused L U + [nverier output stops
powear by drops in the input voltage level. If the restart after
failure #tOperation will continue if the momanlary power momentary power failure
failure or undervoltage period is less than mode is selected,
Undervoltage| 15 msec. operation wilt restart
protection automatically when the
power Is rastored
Ovarvoltage | Protects the Inverter if momentary | During a U i Inverter output stops
protection overvoltage {regenerative acceleration * Motor coasts to a stop
overvoltage} which exceeds the D * Alarm (1¢) is output
uring .
ortegs dootonels | cucaon( U €| - Mampraelen
During steady command is given
s oy 3
operation
Detects overheating of the Inverier caused by an
gl‘;:g;ﬁn overload, cooling fan problem or abnormal B H !
9 | ambient temperature.
External Acts as an external alarm to stop output, if ﬂ H 8
alarm input | profective device such as the electronic thermal
ovetload relay connected between THR and CM
terminals switches from on to off.
Electronic Protects semlconductor devices such as the IGBT B Ly
thermal from overloads.
overload - )
relay Protects Fuijl standard 4-pole motors or Fuji FV B L

motors from overloads even if an elecironic
thermal overload relay is nof connected.




Proteciive Function Explanation Display Protective operation

Function

Memory Operates when a memory error occurs duetoa E - he Inverter output stops

error data writing error, etc. + Motor coasts 1o a stop

Gommunication | Displayed when there is communication error E p E} g:::m g ‘?1 : igut:zllﬁ

arror » geeurs continuously between the Inverter and the intern allg until alarm reset
keypad panel. command is given ¥

CPU arror gtsﬁs the Inverter when an error is detected in the E r 3

Optional Displayed when there is a communication E ~Y

circult board | checksum error or interruption of communication
communication | between the lnvener and the optional circuit

arror board.
Option i
prablem Displayed when a link error elc. is detected. E r S
Output Stops the Inverter when it is detected that the E r q
wiring arror | output wiring Is not connected during automatic

tuning.

% Atarm signal holding
1f the automatic breaker at the power supply side of the Inverter switches 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.

a During external terminal operation {Fo2=1), the Inverter will continue running without an alarm being
output even it error Er2 is displayed. If communication is restorad, the Er2 display will disappear.




13-2. Troubleshooting when protactive function operates
(1) Overcurrent (OC)

Overcurrant during Overcurrent during | |Overcurrent during
acceleration deceleration steady speed operation
oc1 Qc2 CoC3

! ! !

Are motor connaclion tarminals (U, V, W) shorted?

‘No ‘No ‘No

Iﬁbl Elirminate causa of shorl_.—l

I8 load too heavy? ]ﬁb Reduce load or increase
1 No lND No inverter capacity.
No | Can torque boost No{ 1s torque boost Is deceloration time {No |
[ | value be reduced? ™| value correct? satting shorter than Tnverter problem or
Yos Pas praper ime for 10ad?| (15 there any ioad | No| mis-operation due to
—— fluctuation? noise. Contact Fuji
Reduce torque Is acceleration time N Yes Electric.
boost value. seffing shorter than |2 - »
the proper time for f
foad? Can deceleration  |yg
S . "
‘Y es time selling be —]I Increase setting time. l
Increased?
Increase setting Yes| Can acceleration ~THo
fima. [ time setiing be
incraased?
P
Reduce load or Braking method Reduce load or
' w increase Invarter needs inspection, increase Inverter
b capacity. Contact Fuji Electric. | | capacity,
i {2} Overvoltage (OU)
% Overvoltage
1 oV
; i Reduce power supply
; Ii Is power supply vollage within specification range? lNO—P voltage to specification
} ) Yos range.
3 | Dose Inverter operate when load Is suddenly decreased? }ie_s
] ‘No
| No
i Invarter problem or le—{ Is main circuit DC voltage during operation at protection
! mis-operation due (o noise. lavel of above?
; Contact Fuji Electric. ‘Y o lYas
Is OU function activeted at Can decsleration time |'Yes

Mo | the end of acceleration

—'Jl Increase selting ime. I

setting be increased?

‘Yes No
Increase setting time. «—| Can acceleration ime setting
be increased?
i lNO Red ial
uca load inerti
] Can load inertial moment be reduced? |Y£“"b momant.
‘No .
- - ™1 Braking rasistor or
. Is optional braking resistor or DC injection brake No | DC braking function
L function being used? be used.
)
1 l‘(es
g Braking method needs inspection.
Contact Fuiji Electric.




(3) Undervohage (L.U) "»

{4} TInverter overloading or overheating (CH1)

[ 1s Ioad too heavy?

Reduce load.

lNo

Are cooling fans No Raplace the cooling
operating? fans.
‘Yas
1s the cooling air path | Yes
blocked? Remove blockage.
L
Is ambient temperature) ., Improve ambient
within specification temperature (o
range? specified range.
tYas
Inverier problem or
mis-gperation dus to
noise. Gontact Fuiji
Elgctric.

LU will be displayed momentarlly when the power supply Is turned on, but this is normal

*2) Afier a power failure, once the smoothing capac

LU
- Yes
Has any power failure »1 Resst and restart
occurred? oparation.
‘ No
is there any component | Yes | Raplace defective
poroblem or poor componant or repair
connection in power connaction,
supply circuit?
* No
1s power supply voliage No
wilhin specification range?
* Yes
Is there any load which Change the power
requires & large stanting 1 Y95 ] supply system to
current in the same conform to
power supply system? specifications.
- No
Doas LU function operate| yag 15 pawer supply
when braaker or salenoid transformer capacity
switch is ON? cofrect?
§ No § Ne
Is the vollage in main Possible Inverter
circuit {between P-N) | No _ sroblem, Contact Fujl
.| above the level detected Electric.
in Table 10-1-17
§ Yes
Inverter controd circult
problem, or mis-operation and is not sign of an abnormallty,
due ta noise. Contact
Fu)i Electric.

itor has discharged and the Inverter

conirol powar supply has droppad, resetting will be made automatically.

(5) External alarm Input (OH2)

Is akarm signal contact for

Connect alarm signal

external component
aperate?

external unit connected | N0 | contact. I no signal
batween control circuit input, ghort terminals
terminals THR-CM THR-CM
y Yes
Daes alarm function of Inverter problem or
No | mis-operation dug lo

§ Yes

Efiminate tha cause of
tha atarm.

noise.
Gontact Fuji Electric,

(6) Motor overload or Inver overload (OL)

‘OLUI

Do electronic themmal |
overioad relay 0 | Install exiernal
characteristics and tharmal overload
motor overload reay.
characteristics match?
Yes
Are slectronic thermat | N© _
overload relay Sat 1o comect kevel,
setlings comect?
Ye
AL
Is load too heavy? Inverter problem or
Yeos mis-operation due to
noise. Contact Fuji
Reduce load or Eleciric.

Incraasae Inverter KWW,




e

{7) Memory error, communication error or

CPU error
Mamory Communi-
::r;?;n;? or efror | |cation error C:U e;mr
pay Erl Er2 '

1

1 ¥

!
Y

Turn off the power
supply, wait until
charge lamp is off and

Operation can continue.

Inverter problem,
Contact Fuji Electric.

then wrn powser back on.
Are all connéclors and
Does data appear on No
digital monitor? sockels properly
3 v, inseriod and is there
+ o any noise?
Inverter is normal. No Yos

I Repair the problem. I

(8) Inverter output circuit error

Er?

Are terminals U, V and

Yes

W not yet connectad or
opan?

- Py
wiring.

Connect or replace the

* Nao
[ IseXsgnaion?  Fete] Tum BX signal ofi. ]

‘ No

Was an operation
Do not operate any

command input or wag | Yes key and control circut
the STOP key pressed tarminal during tuning.
during tuning? i
R
Are data of F70 and F71 | No =t e
cotrect? _

§ Yo

| comact Fuji Eleetris. |




13-3. Troubleshooting when motor problem occurs

(1) Motor does not run

- - Chack for the reason why
| N N
Is charge lamp li1? 0 | Is breaker or solenoid 0 it is not on, and then tum it

Lves switch ON? - on if no problam is found.
— as
E"";'l"ate the c?::“ IOI the Yes|Doos an alarm code appear L
problem, raset tha alarm on keypad panel dispiay. Ts normal voltage suppiiad | No | Check for valtage drops

wrong phase rotation, wrong

L to power supply input ™
[N tarminals (R, 8, T) 7 connections and poor

contacts and repair if found.

and then start operation.

- 1s operation command Yes
Inverter is normat. input via keypad panel or
Operation can continue. control circuit terminals? Possible Invarter problam.
T Keypad Contral circuit Contact Fuji Electrlc.
Yes anel ! terminais?

p .
Does motor oparate when | Ng >
[RUN is prassed? s forward of reverse opera- Is the external wiring lo YGE| Replace defective switch

tion command baing input? control circult terminals ar relay.
No |———\_4". A FWD, REV-CM corract?
Yes ‘Yes -
N

N
Press[Aland set No o ° ; | Correct wiring error. —|
trequency. Has frequency been set? No
T Yos Yes | |18 the exiamal wiring fo -
Yes conwol clrcuit teminals 13, |Yg5| Replace defective
Doas motor oparate when 12, 11, G1 and batween potentiometer, signat
[Rlispressed? [No 1 \erminals X1, X2, X3-CM | | converter, switch or relay.
Ara high frequency limit and correct?

- Yes
[setcorrect irequency? [+ atiing trequancy balow
starting frequency?

$No

Is voltage being output | p, [ ooagible Inverter problam.

| Motor problem —l from Inverter output
torminals (U V. W) 7 F’ Coniact Fuli Electric.

Na Yes

Yeos No
[ 1sload too heavy? }[js motor wifing correct? |—s{ _ Correct wiring eror. |
lYas
1s torque boost value Yes| Load is too heavy and motor is locked.
correct? i Reduce load. If a mechanical brake is installed, check whether
. No mechanical brake has been released.
|Increase forque boost valus.l

(2) Motor overheats

r Motor overheats. —J

| Do motor and V/F patterns match? ]NL-{ Change V/F pattem satfing. j

‘Yaa

[ Continuous low-speed operation? Jm»—l_l.lsa spacial Inverter motor. |

‘No

r 1s load 100 heavy? JYLD Reduce lead or increase motor
&Nu kW, i
Is Inverier output voltage (terminals U, ¥, W) | Yes
corractly batanced? Mator problem ]
No

E’_ossible Inverter problem. Conlact Fuji Electric. I




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

Inverter model FYRo.1 | FYRO.2 | FVRO4 [ FVRO7S| FYR15 | FYR22 | FVR3.7
E9S-2(JE) | E9S-2{JE) | E9S-2(JE) | EOS-2(JE) | E9S-2(JE) | E9S-2(JE) | E9S-2(JE)
Nominal applied motor " [kW)] 0.1 0.2 0.4 0.75 1.5 2.2 3.7
Rated capacity * [KVA] 0.3 0.57 1.1 1.9 3.0 4.2 6.5
3 | Voliage {V] | 200 to 230V, 50/60Hz
3 | Output Al low carrier ¥ 0.8 1.5 3.0 5.0 8.0 11.0 17.0
B | current [A]| Standard 4 0.7 1.3 2.5 4.0 7.0 10.0 16.5
& | Overload capacity 150% 1iminute, 200% 0.5s
Rated frequency [Hz] | 50/60Hz
‘g Phase, vollage and frequency | Three-phase, 200 to 230V, 50/60Hz )
2 [ Allowable variation Voltage: +10 to —15% (voitage imbalance within 3% %), Frequency: 5%
E Capability for voltage dips | 165V or mare for continuous operation, less than 165V for 15ms continuous oparation &
£ | Roqured power capacity"jvAl | 03 | 07 12 | 18 32 | 45 7.3
o | Braking torque ® _ [%] 100% or mare 70% or more 40% or more
-% Braking torque ®  [%] = 150% of more 100% or more
D | DCinjectonbrake |y o 100k, soting ragoluton -
Protective structure Totally enclosed type {IP40)
Coofing method Natural cooling Fan cooling
Mass ka)| 09 | 10 12 | 14 20 | 27 | a2
{2) Three-phase 400V system specifications
Inverter madel FVRO.4E9S-4 | FVR0.75E98-4 | FVR1.5E9S-4 | FVR2.2E95-4 | FVR3.7E9S-4
(E) (JE) (WE) (E) (WE}
Nominal applied motor * [KW] 0.4 0.75 1.5 2.2 3.7
Rated capacity # [kVA] 1.2 1.9 28 42 6.9
3 | Voltage [v] | 380 to 480V , 60/60Hz
g Output | Al low carrier ¥ 1.6 25 a.7 55 9.0
B | current [A]| Standard 4 1.4 2.1 37 53 87
& | Overload capacity 150% 1min., 200% 0.5s
Rated frequency [Hz] 50/60Hz
a;-, Phase, Voltage and frequency | Three-phase, 380 to 480V, 50/60Hz
2 | Allowable variation Voltage:+10 to —15% (voltage imbalance within 3%"), Frequency: £5%
‘g’_ Capability for voltage dips [k¥A} [ 310V or mare for continuous operation, less than 310V for 15ms continuous operation ®
£ | Required power capacity ) [xVA) 07 | 12 22 | st [ &0
Braking torque ®  [%] 100% or more 50% or more
-,% Braking torque ®  [%] 150% or more | 100% or more
5 |0 mecton ke | e g e 0210 S0, rakia e 0010 205
Protective structure Totally enclosed type (IP40)
Coaling method Natural cooling Fan cooling
Mass kgl 18 | 18 27 27 | a2




(3) Single-phase 200V system specifications

Inverter madel FVRD.1ESS | FYR0.2E9S | FYR0.4E9S |FVRO.75E9S| FVR1.5E95 | FVR2.2E95
-7(JE) -7(JE) -7(JE) -7(JE) TWE) “7(JE)

Nominal applied motor ? (kW 0.4 0.2 0.4 0.75 1.5 2.2
Rated capacity ® [kvA] | 0.3 0.57 1.1 1.9 3.0 4.2

3 [ Voltage [V] | 200 to 230V, 50/60Hz

% Output | At low carrier ® 0.8 1.5 a0 50 8.0 11.0

B | current [4]| Standard 0.7 13 2.5 4.0 7.0 10.0

& | Overload capacity 1509 1min., 200% 0.5s

Rated frequency [Hz] 50/60Hz

?g Phasa, voitage and frequency Single-phase, 200 10 240V, 50/60Hz
2 | Allowable variation Voltage: +10 to —10%, Frequency: +5%
3 | Capabifity for voltage dips [KvA] | 165Y or more for continuous oparation, less than 165V for 15ms continuous operation &
€ [ Requredpowercapacty ") | 03 | 07 12 | 18 3.2 45
- Braking torque ¥ [%] 100% or more 70% or more 40% or more
% Braking torque ®  [%] 150% or more 100% or more

{ 1 0.2~ ing ti .01~
3 | oo mpcionbake | ke et ey 2 g e e
Protective structure Totally enclosed type (IP40)
Cooling method Natural cooling Fan cooling
Mass k] 10 | 11 | e | 17 27 28

" *Nominal applied motor” refers to a standard 4-pote motor.
2 Indicates rated capacity when rated output voltage is 230V or 400V
% When [F] [ 13 (motor oparating sound adjustment) = (TTIGte [T13
4 when [f| T42 (motor operating sound adjustment) = (T4t (TTdg

% [f the voitage imbalance is greater than 3%, use a power factor improving AG 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
7 Whan running a standard motor with an ACR {option) attached to the input side
@ This s the average braking torque for the motos itseli. (Varies according to the motor efficiency.)
9 When using an external braking resistor. Howaver, 0.1kW and 0.2kW types do not have a built-in brake

clrcuit, so an external braking resistor cannot be used.




{4} Common specifications

Item Specifications
Maximum N
frequency [Hz] Adjustabte between 50 to 400Hz
£ | Base .
2 | {requency [Hz] Adjustable between 15 to 400Hz
2|2 sterting Adjustable between 0.2 to 15Hz (in steps of 1Hz between 1 1o 15H
3|2 frequency {Hz) justable between 0.2 fo z (in steps of 1Hz between 1 10 z)
£ [carrr Adjustable betwaen 0.75 to 15kHz (in steps of 1kHz between 1 1o 15kHz)
31 |trequency [Hz] | "™ . ps
8 Accuracy Analog : £0.2% of maximum frequency (at +:25C)
Digital : +0.01% of maximum frequency (at £257C)
Selting resolution | Analog : 1/3000th of maximum frequency
{at 0.02Hz/80Hz, at 0.04Hz/120Hz, and at 0.1Hz/300Hz)
Digital : 0.01Hz {0.00 to 99.99Hz), 0.1Hz {100.0 to 400.0Hz)
Control 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 1o 5kQ potentiometer terminals
Enput signals  : Forward/reverse command, coast-to-stop command, reset input,
acc./dec. time switching, multistep frequency selection, 3-wire
operation, elc.
Frequency setling | Key operation : and Keys
Potentiometer : Equipped with 1 to 5 k{} potentiometer terminals
Analog input @ DC 0 to 5V, DC Qto 10V, DC 1 10 5V (Zin = 22kQ},
DC 4 to 20mA (Zin = 250Q) selting possible
Muliistep frequancy : Max. 16 different frequencies can ba selected through
combination of 4 external signals
Dighal signal : Setting by "12-bit parallel* or serial communication possible with
optional card
- | Running status Open collector output : RUN, FAR, FDT, OL, LV, IP )
% signal | Analog output : Output frequency, output current, ouiput torquae, load factor
8 Pulse output  : Output fraquency
c | RUN or STOP | Output fraquency, output current, output voltage, metor synchranous speed, line speed
{-é mode ) ] ™ [siin] Inwia]
E Setting mode | Funetion code and data. LED lights at voltage charged.
Trip mode Indications of trip cause (4-digit code)
Acceleration time | 0.1 fo 3600s : Independently adjusiable acceleration and deceleration, 2 sets of
Deceleration time data selectable
Linear and non-linear (2 S-curve patterns) acceleration and deceleration
selectable ,_
V/F characteristics | Output voltage to 2 output frequency ratios are adjustable

{Switchable base frequency by external input.}

Torque boost

Automatic © Adjusted to optimum setting according 1o load torque
{Auto tuning of motor constants possible)
: Variable setting possible in 31 steps
{Squared and proportional torgue patierns, etc. available)

Manual




Item Specifications
Starting torque [%] | 150% (at 1Hz), 200% {at 3Hz) with the Torque Vactor Conirol.
Hestart after Invertar restarls automatically without the motor stopping when automatic

momentary power
failure

restart sel.

Frequency limiter

High frequency limit and low frequency limit can be seat.

Bias frequency Fraquency correspanding lo 0 of frequancy setting signal {bias frequency)
- adjustable within the range —400 to +400Hz in steps of 1Hz.
€ | Gain for Adjustable to 0 to 250% in proportion to analog frequency setting signal and
O| frequency setling | outpul frequency.
Frequency jump  { The jumping frequency (3 peints) and jumping hysteresis {1 point) can be sel.
control
Slip compensation | To keep the molor speed stabla, the Inverter output frequency is compensated
| according to load torque.
Torque limiting Control the Inverter output below a preset level (% value.,.set lo torque in
cantrol [%] | constant torque range, and to load factor In constant autput range).
Overload Inverter stops when overload current ls detected.
Qvervaoltage Inverter stops when overvoltage detected in DC link cirguit
(200V systems : DC 400V, 400V systems : DC 800V)
Surge input Inverter protection fram surge input which is applied at main power supply llnes or
between_main power supply lines and ground.
Undervoliage Inverter stops when overvoltage dotected in DC fink circuit
5 Qverheating Inverter stops when abnormally high temperaturs detected in cooling unit.
§ Short circuit Inverter protected against overcurrent from a short circuit at the output side.
E Grounding fault Tnverter protected against overcurrent from a grounding fault at the output side
{protection at start).
Moter overheating | The electronic thermal overload relay can be selected for 4-pole standard melor o
Fuji FV motor {Available 2 patterns including for No. 2 motor).
Stali prevention Operates if oulput current axcesds lmit during acceleration, deceleration and
constant-speed cperation to prevents trips dus to overcurrent.
Alarm output Contact signal output during protective trip
. (1¢ contact, contact rating : AC 250V, 0.3A, cos ¢ =0.3)
Ingtallation Install indoors at an altitude of less than 1,000m.
location | Do not install in a dusty iocation or expose {o corrosive gases, ol mists or diract
sunlight. .
E Ambient —1010 +50°C (Remove the ventilation covers when the temperature exceeds
£ temperature | +40°C}
2 | Ambient humidity | 20 to 95% RH (non-condensing)
| vioration 5.9m/s? [0.6G) or less
Storage —25 10 +65C
temperature ;




15. External dimensions

D&

FVRO.1t00.75E9S8S—2/2JE
FVRO.1/0.2E98—7/7JE

105 D
6 g3 6 63 01
2-45 ° __>‘_ .5
A888
gLy ¥ P
o
i
F‘q 9 8 ' Conirol circuit terminal board (M3)
El’ o= Main Clrcuit terminal board (M3.5)
TFVRESS A1
= L' -
X4 i—ﬂf—_
t C I o
“ 44 ] g n
. o
o] - jof ¥ | B 1 :i
f
03
225 D4
[1,2)
1 5018
8 Cable hole
wilh rubber
bushing ol o
R'] i
- L8
B _*
Tl |
3 3 Rubber bushing dimensions
unit [mm}
Input voltage Modal ) D1 D2 D3 D4 b5 D&
FVRO.1E9S-2/24E 72 9 25 3 49 57 | 375
3-phase FVYR0.2E98-2/2JE 80 17 33 39 57 65 | 455
200V FVR0.4E95-2/2JE 90 27 43 49 67 75 | 555
FVR0.75E95-2/2JE | 119 56 72 78 96 104 | 845
Single phase | FVRO.1ESS-7/7JE 72 9 25 31 49 57 | 375
200V FVR0.2ESS-7/7JE 80 17 33 39 57 85 | 455




FVR1.5E98—2
FVYR1.5E95—2JE

119
6 63 56
o 6
—)‘-{—-
]
E"E Control circuit terminal board (M3}
o2 / Main circuit terminal board {M4)
-l wi ' -
o
I.T -'TLE E: %
] g
"l : ut
Lk L2 |«
78 -
96
20, 4
! 3-922 19
Cable hole
with rubber
bushing
8 -t i (1T}
. o] %

3 !I” 3
3 Rubber bushing dimensions




FVR2.2/3.7E95—272JE
FVR1.5t103.7E9S—4/74JE
FVR1.5/2.2E98—7/7JE

200 D
, 188 6 63 D1
2793 o —9'—<—§
£i1 3
E'E Control circult terminal board (M3)
ol o / Main circuit terfninal board (M4)
o n /
L g i
37
3z
. L gl @
- 0} - ; |
) 1
—)lé!':’ w l(———Da—a o
03
D4
D5
i‘éa 3-e22
e Cable hole
ol with rubber
bushing
053] i
- .|
3 3
3
Aubber bushing disnensions
unit fmm]
Input voltage Model D D1 D2 D3 D4 D5 D6
3-phase FVR2.2E95-2/2JE 134 ra! 87 93 111 119 100
200V FVR3.7E95-2/2JE 149 86 102 108 126 134 116
" FVR1.5E95-4/4JE 134 71 87 93 111 119 100
3-phase FVR2.2E9S-4/4JE | 134 | 71 | 87 | 3 | 111 | 119 | 100
400V FVR3.7E9S-4/4JE 149 86 102 108 126 134 115
Single phase FVR1.5E95-7/7JE ) 134 71 87 93 111 11¢ 100
200V FVR2.2E9S-7/7JE 134 71 a7 93 11 119 100




FVRO0.4/0.75E98—4/4JE
FVRO0.4/0.75E98-7/7JFE

: e

E ": Control circuit terminal board (M3}
* T
Al 8 Main circuil terminal board (M4)
r— 3
i 7
5 J;‘E—v
-5 T o M
—Y : - &
—ang Lo 1(—2—3 3
, D3
DA
0S
3-e22
Cable hole
with rubber
bushing .
o ©
& i
3 3 -
3
Rubber bushing dimensicna
unit [mm]
—
Input voltage Model D D1 p2 D3 D4 05 Dé
3-phase FVR0.4E95-4/4JE 109 46 62 68 86 94 75
400V FVRO.75E9S-4/4JE | 109 46 62 68 86 94 75
Single phase FVR0.4E9S-7/7JE 109 46 62 68 86 94 75
200V FVRO.75E9S-7/7JE | 109 46 62 68 86 94 75




16. Optional equipment

Breaker Connect a breaker (MCCB}) in order to protect the main Inverier circuils and also lo
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 operaled even without a magnetic contactor connected.
Howsver, it can be connected in order to turn off the power for safety reasons whan
the Inverter protective function operates. ]

Surge absorber Connect in order fo absorb any surges which may occur when magnetizing coils
such as magnetic contactors and control relays open and close. ]

Radio noise Use in order to reduce electromagnetic noise which interteres with radios

suppression reaclor | other electrical equipment near the Inverter,

Power factor Connect in order to improve the Inverter input power factor.

improving DC reac-
tor (for harmonics

The power factor will be improved to around 0.90 - 0.95,
Itis also effective in reducing harmonics currents.

reduction)
Matching reactor | Connact in the following cases. .
(AC reactor) When the power supply transtormer Js 500kVA or higher.
@ 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.
@ If there is 3% or more of imbalance In the power supply voltage.
Voitage imbalance {%]
Maximum voltage [V] — Minimum voltage [V] X 100
Average of 3-phase voltage [V]
@ To provide an improved inpul power factor. The power factor will be improved 1o
0.75~0.85.
Braking resistor Connect when a large amouni of braking torque is required.
Frequency sefting | Connect when using the power supply from the control circuit terminals in order to
potentiomneter set the frequency. —
Keypad panel Use when remaving the keypad panel from the Inverter, and installing it to a contro!

extension cable

board, etc.
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17. Attention to prevent from fallure .
Make sure 1o 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:

m
@
3
(4)
(8)
(6)

{7

The power supply capacity (transformer capacity) exceeds S00kVA.

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

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

A power factor correclion capacitors are connected lo the same power supply system.

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

Unbalance of three phase power supply voltages excesds 3%.

Unbalance of power supply voltages = {{Max. voltage ~ Min. voltage)/Maan 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 relay.

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 insulation.

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

.

2

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 Rself does not heat the
surrounding.

6. Suppress noise generation by providing spark killera to relaye and solenoids installed near the inverter.

7. Usae the genulne Fuji Electric optional devices such as DB resistors and AC reactors.

8. Take cares the following itemns for wiring:

{1

&4

(3}

4
(s}

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 1o 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 capagcitor 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/QOFF on
the output side of the inverter.

10. Perform megger acco:dlrig to the instruction manual.
Further, do not disconnect the wiring remalning in operation in maintenance and inspection.

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




18. Optional equipment (Chinese)
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18. Aﬂentlon to prevent from faifure {Chinese)
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