Fuji Inverter FVR E7S-AX

200 V3o Serles 0.1 to 3.7 kW (1/8 to 5HP)
200 V 1® Series, 0.1 to 2.2 kW (1/8 to 3HP)
400 V 3. Serlves 0.4 to 3.7 kW (1/2 to 5HP)
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1. Warning and Caution

Mis-Wiring will result in damage to, and failure of the unit.
Please carefully note the items listed below, and use the unit as indicated.

Warning

(D Hazard of electrical shock, disconnect incoming power before working on this controt.
Dangerous voltage exist until CRG-LED is off. Maintenance and Inspection should be performed
only after CRG-LED has gone out.

(@ Do not impress power supply voltage that exceeds the standard specification voltage permissi-
ble flunctuation. If excessive voltage is applied to the lnverter damage to the internal elements
will result.

@ Do not connect power supply to the output terminal (U, V, W). Connect power supply only to the
power terminals (2AX, 4AX:L1, L2, 13 7AX:L1,L2).

@ Do not connect power supply to the breaking resistor connection terminals (P (+), DB). Never
shortcircuit between P (+) - DB terminals, and do not connect any resistance with an ohm andlor
wattage value less than standard application breaking resistor.

® Do not connect power supply to the control circuit terminals (except 30A, 30B, 30C).

For RUN and STOP, use the FWD-CM (forward) and REV-CM (reverse) terminals. Avoid using a

magnetic contactor (ON/OFF) installed on the line side of the inverter for RUN and STOP. »

Do not use a magnetic contactor on the output side of the inverter for ON/OFF operation.

Use only power capacity within the inverter capacity range of 1.5 times to 500 kVA. If a power

capacity greater than 500 kVA is to be used, install a coordination reactor (ACR...option) on the

line side of the inverter. '

Do not connect a power factor correcting capacitor to the output side of the inverter.

Do not operate without the ground wire connected.

If the inverter protective function is activated, consult Section 11 “Troubleshooting”, and after

correcting the problem, resume operation. Do not reset the alarm automatically by external

sequence, etc.

Do not perform a megger test between the inverter terminals or on the control circuit terminals.

@ RUN and STOP keys function only keypad operation mode. (Function code F 02 setting is 0).

@Q @

® OO

Caution

(1) When terminal operation mode (Function code F 02 setting is 1) - RUN and STOP being con-
trolied by a maintained contact {e.g., selector switch, toggle switch, etc.) which is connected
between the terminals CM and FWD or REV - is employed:

* Closing/opening the maintained contact starts/stops the inverter — driven motor with power
supply impressed. :

* Power up and down starts and stops the inverter - driven motor, respectively, with the main-
tained contact closed, and

* Resetting fault starts the inverter driven motor with power supply impressed, and the main-
.tained contact closed.

@ Function code F 02 setting can be changed only when connection between the terminals CM and
FWD or REV is open. (i.e. STOP MODE)

(@ When “Restart after momentary power failure” is disabled - function code F 14 setting is 0, with
the terminals CM-FWD or REV closed - resetting the inverter after power supply has been recov-
ered will start the inverter-driven motor.

Total wiring between the inverter and the motor must not exceed the length shown below.

Function 200 V series _ 400 V series

F12 data 001 | 002 | 0os | 008 | 015 | 022 | 037 | 004 | 008 | 015 | 022 | 037
F12=0,1,20r3 100 m [50m |70 m 100 m
Fi12=40r5 20m

.(® Error in current detection may become large when; |
a) A specially designed motor is used.
b) An inverter capacity is 2 ranks or more larger than a motor capacity.
. B

b




2. Introduction

Thank you for purchasing the Fuji “FVR-E7S” inverter. This inverter uses a 32-bit DSP for
multi-function and high performance in a variety of applications. .
This instruction manual is included with the inverter and equipment, and is prowded for the
convenience of the end user. Please be sure it accompanies the inverter.

3. Inspection Upon Receipt
Please inspect the following items upon receipt of your inverter.

@ Check the nameplate to insure that the specifications correspond to those ordered.
@ Inspect the unit for damage which may have occurred during shipping.

If you have any problems or questions regarding the inverter, please contact the nearest Fuiji
sales office or the distributor where the unit was purchased.

Nameplate!

o ST @ @
TYPE FYRODAETS-2AX —

SOURCE3® 200~230V._ 50/80Hz — ———— @ @ ©
OUTPUT | oKVA 3A 0,2~400Hz=2
“SERNO. 370002R8 e o

Fuji Electric Co. Ltd. Japan \

® Applicable Motor: | } 77@ Rated output current”
001:1/8 HP (0.1 kW) AC 200 V Series AC 400 V Series
002 1/4 HP (0.2 kW) 0.8A — 001 (1/8 HP)  1.6A — 004 (1/2 HP}

004 : 1/2 HP (0.4 kW) | 1.5A — 002 (1/4HP) 2.5A - 008 (1 HP)
008 : 1 HP (0.75 kW) 3A 004 (112HP) 3.7A 015 (2 HP)
015 : 2 HP (1.5 kW) 5A —008(1HP)  55A~022 (3HP)
1022 : 3HP (2.2 kW) 8A —015(2HP)  9A —037 (5HP)

037 : 5 HP (3.7 kW) 11A - 022 (3 HP)

@ Power Series: | 2AX : 200 V 3® Series | 17A — 037 (5HP)

7AX : 200 V 10 Series

| _ : Output frequency range: 0.2 to 400 Hz
|4AX 1 400 V 3@ Series , _

® Serial No.
@ Phase : 3¢ = 3 phase |
1® = Single phase : - % When motor running sound =
® Voltage range - o [LE O, Ol delor L 5]
200 ~ 230 V: 200V 3® Series | Standard values indicated in
200 V 1® Series parentheses.

380 ~ 460 V : 400 V 3¢ Series U R
® Frequency: 50/60 Hz

~® kVA: Rated capacity
Indicated according to the rated cur-
rent shown below at an output volt-
age of 230 V (200 V Series), 460 V :
(400 V Series). C =2~




4. Construction And Handling
.

|

4]

(1) Part Names

(2) Installing and Removing Terminal Cover

Inverter Cover
Terminal Cover
Keypad Panel
Heat Sink

@060

‘Mounting Screw Holes
Terminal Cover Screws

Remove the terminal cover using the following procedure. Reverse the procedure'to

install the cover.

o] : 1@

il

)
géé
|

E

[Step 1]

&

Remove the screw (6).

Unhook the tabs

R

[Step 2j

at the locations
indicated by the

arrows to remove
the terminal cover.

Mair; Circuit
Terminal Block

Controli
Circuit
Terminal
Block

. CRG lamp -




5. Installation Instructions
-(1_) Installation Conditions _
Install the inverter in a location which meets the following requirements.

@ The ambient temperature should be between -10°C and +50°C. '

@ The humidity should be between 20 and 90% RH. Avoid any location subject to dew
condensation, freezing or where the inverter would come into contact with any liquids.

® Do not install in any location subject to any of the following conditions: direct sunlight,
dust, corrosive gas, inflammable gas or oil mist.

@ The inverter should be installed at an elevation below 1000 m, and vibration should be
less than 5.9 m/s? (0.6 G). '

(2) Mounting Direction and Space

@ Direction
Install the inverter ver’tlcally Horizontal or other
positional installation will cause overheat of the
inverter.

12 ¢m {5 inch)
or more @

Space’
The inverter will generate heat during operatlon
Allow sufficient space around the unit as shown in

o] 1#]

the figure on the left,
(52c_rn h) @] (Szcilr'\nch) @ M
inc i, ounting plate
SR gg% oL Heat sink temperature will reach around +90°C
during operation. Please use thermostable material
| for inverter mounting plate.

@ Multi-mounting

12 em (5 inch) When 2 or more inverters are installed within an
or more inverter switchboard, arrange them side by side,
also keeping the spacing (shown on the left)
between each inverter. |f the inverters must be
lined up vertically, provide adequate ventilation so
that the hot air from each inverter will not affect
the one above it. '

(3) Mounting Screws And Holes

@ Mounting screws or bolts should be M5
@ For the location of mounting holes, see “External Dimensions” in Section 12.

NOTICE '
The durability and reliability of the inverter will be affected by the amblent temperature.
Do not place the unit where ambient temperature is not proper.

(4) Removing the ventilation covers

R © °|  When the temperature around the inverter exceeds 40°C,

' remove the ventilation cover installed on the top and bot-

tom surfaces of the main body cover before use. When

Ventilation cover the inverter is used without the ventilation covers, keep
' the ambient temperature below 50°C.

o]

Ventilation cover




6. Wiring )
(1) Main Circuit Wiring

(D Power supply connection (2AX, 4AX:L1,
L2, L3 7AX:L1, L2): Connection can be
made regardless of phase rotation.

@ Motor wiring (U, V, W): When connected

- normally, the motor will rotate counter-
clockwise when viewed from the load
side. If the motor rotates in reverse, either
interchange any two of the U, V, W
connections or use the control signal REV
(reverse-direction operation command) in
place of FWD (forward-direction operat:on
command).

@ Wiring the External Braking
Resistor Unit (option)

When frequent braking or high
torque braking is required,
connect the optional braking

! Note:
- Models 001E7S and Q02E7S are not
equipped with terminals P (+) and DB.

200V 3@ Series, 400V 3 Series (2AX, 4AX)

[ E@ [L1|L2|L3|P(+)JDB|U|V’WI‘
—

I | | T | | ]
'=[_--“ Thermal
: MCCB overload
relay

3G commercial 3-phase motor
" power supply

200V 19 Series (7AX)

tl-é- E©) | IL|11L2|Pf+)IDBItIJIYI\;vl|
|

L
= Thermal
MCCB overoad

relay

10 commercial  3-phase motor

resistor as shown in the figure powsr supply
at nght' 30 Series {2AX, 4AX) 1_0 Series (7AX)
i [ E@ [u]efslpwos]u|v]w] ’{ E@ | [Lijelpwioslu]viw]
Exte'_rnal . Exteks_mal
Cotion | DA aeng | O Vyraking

=Y

. . Do not short-circuit terminals P (+) and DB; doing so will damage the inverter.

2. An external braking resistor cannot be connected to Models FYR0O01E7S-2AX,
FVRO02E7S-2AX, FVR001E7S-7AX and FVRO02E7S-7AX.

3. If the external braking resistor is used frequently, it will become quite hot, therefore
route the wiring so that there are no combustible materiais near the resistor.

4. Whenever making changes in the wiring or doing any other work, first switch off the

power supply and then wait until the charge indication lamp goes out.

To see the charge indication lamp, remove the terminal cover.

® Ground terminal connection -‘—lE (G For safety reasons do not operate without the

inverter being grounded.

The ground wire must be as thick and short as possmle (See Applicable Wiring

Equipment List Section 12 “Appendix”).

(® For modet FVROO1E7S-2AX and 7AX, if the total wiring length between the inverter and
the motor exceeds 50 to 100 m, the indicated current value may be slightly higher than

the actual value.

® A current value may be indicated when the mverter is operated without the motor

wiring being connected to it.

Caution:

‘Do not connect the power supply to terminals U, V, and W or to terminals P (+) and DB.




(2) Control Circuit Wiring

@ Factory pre-wiring (jumper) at time of shlpment

As wired at the factory, starting/stopping and frequency settings can be performed via

the keypad panel.

[30A]308[RUNFMEINCINCEsTB{ C1[ 13 | 12 {11]
BoclFme x1 [ x2 | x3[AT [REv[nganfzj_cl:M

%

N * In

*Connected at the factory.

. Starts operation

: Stops operation

O : Frequency setting

@ Operation through control circuit terminals (external operation)

e @25 38
s _£8 | g % [a-
SE 58| irmE M
8 235 L8 gﬁriﬁ 3
‘E._%‘ Eé@ga 5 3(1')
3% 25 |[t23 B « 2
—e < E 2*4
[30A]308]RN] Fva [NCNCTrsTBX[C1] 13 12] 11]
[oc]rmvo [ X1 x2 [ x3 [RTIREVEWOTHR CM]
[Digital
frequ-t:icyl ‘L l ll lI ([l *1
metef_L_I I T L7 1
——— S
Multistep speed
selection

External alarm

3

Reverse-direction operation command
Forward-direction operation command

Acceleration/deceleration time (2 selection)

6

*1 Thermal contact (NC) of the exter-
nal braking resistor, etc.

*2 When the current setting and the
voltage setting are input at the

- same time, the setting will be their

resultant total value.
(When the function setting is
FLTT0 =TT 1)

*3 When the FWD and REV signals
close at the same time, the inverter
will decelerate and stop.

*4 Do not connect any wire on NC ter-
minals.




(3) Basic Wiring Diagram

1@ 200V Series
‘MCCB

Power supply *Thermal overload  Powersueply __g
AC200 ~230v % MCCB relay , 1 200 ~ 230V
AC380 ~ 460 V <o L1 v 50/60Hz
. 50/60 Hz oTo b2 | (o ||y
3¢
o o L3 W -

*Frequency setting POT
(1 k0, 1/2 W, B characteristic)

CM

3 ln; hhhhhh 13
2 12
bbb
o - 1
o .
' E@)
5o Tt FWO
5 o— : ! - REV
- Lo RST/BX
_ |
— 55 : 0 X1
—— |
— O t : ‘; xa
0 O : Il t RT1
!
-
!
|
|
!

P (+)
(D)5

o

*Braking resistor
{only 0.4 kW or higher)

Combined alarm output

*Analog frequency meter
{movable cocil type, 10 V)
- + | b NC o :
‘\_\ %\.’:_._, $ FMa_ } Not used
NC ©
*
__|Digital . e
requency & Fmo . E© $—~_L
meter
THR -
Ground * Option
[Caution]

() The control circuit terminal wiring should be kept as far as possible from the main cir-
cuit wiring to prevent operational error due to noise interference. Never install them in
the same duct or conduit. (A separation distance of 10 cm or more is recommended.) If
the control circuit wiring must cross the main circuit wiring, make sure it crosses at a

right angle.

(2 Use shielded wire for the control circuit wiring, which should be as short as possnble
(20 m or less). (Connect shield to the inverter ground terminal and leave the other end

open.)

@ Install a surge absorber in parallel wnth any magnet contactors, solenmds, relays or

timer coils, which are close to the inverter.




7. Keypad Panel

(1) Part Names and Functions Operation mode indicator

Digital monitor - e

Displays the various function
codes and data values dur-
ing setting of the program.

During operation, it displays
the output frequency, cur-
rent, voltage, etc. If a fault

occcurs, the causes of the -

problem will be displayed as
a code

Program (PRG) key , /

Normal mode or program
setting mode select key.

Function key {data key)

ImiuwZn
020100

PANEL/ PRO.MODE
A 1 o
THZ oA ov—"
r!n-nn-1 lmlmln]

\

QT

The LED (green) lights up
when keypad panel opera-

tion is [F] =[]T13.

Unit display

" Unit information is displayed

by LED (red). LEDs also
light up to indicate that the
unit is in the program mode.

UP/DOWN keys

®

These keys increase or
decrease the frequency.

When unit is in program set-
ting mode, they change the
function code or data values.

STOP key (RESET key)

During the normal mode, this
key can be used to change
the display unit while opera-
tion is either stopped or run-
ning.

During the program mode,
this key can be used to read
and write the function codes
and the data.

RUN key

Key used for starting opera-
tion. The LED {green} lights
up during operation.

This key does not function
when terminal operation con-
trgl FLle) =TT [ is select-
ed.

(2) Contrdlling Method For Keypad Panel

1) Kéypad Panel operation

When the power supply is activated, the keypad
panel display will be as shown in the figure on the

right.

if the 'key is press'ed the inverter will start and accel-
_erate up to 60 Hz according to the factory setting. Use

the: key to stop operation.

This key is used for stopping
operation.

While operation is stopped,
the LED (red) lights up.

The key does not function
when terminal operation
[FL M = (1111 is selected.
When the protection func-
tion is activated, this key is
used to reset the fault.

DIGITAL MONITOR

Z\ri u:]
N L L]

PANEL
rPRO MODE—I

CO)ERO I'.I]A
: Lu’mlnj lmlmnjw

OO

clel

WARNING

RUN AND STOP KEYS FUNCTION ONLY IN KEYPAD OPERATION MODE. (FUNCTION
CODE F02 SETTING IS 0)




2) Operation modes
There are 5 operation modes as shown below. The mode can be changed with the
keys on the keypad panel.

Program mode
while running Q RUN mode
Stop mode [ ___ E
.@ ' |
P d E s
rogram mode _ N
while stopped TRIP mode

3) Data setting

® STOP mode '
This is the state in which aII operation signals ( S|gnal

Stopmode.  (Keypad operation), FWD and REV signals (Terminal opera-
—‘—‘ tion)} are OFF.
The reference frequency display flashes repeatedly. (5]

The mode is switched to function setting mode.

: % Each time the key is pressed, the display changes between
indication of a function code and its data.

When these keys are pressed while the function code is dlsplayed
@ @ the function code No. will change. By pressing them while data is

' displayed, the data can be changed.
The data is memorized and the function code advances to the

next function code No.

there any
more functions
o change?

Yes .
For change of other data, repeat the above procedure.

The program mode is ended and the .inverter returns to STOP
mode.

@ RUN mode
It is possible to change data during the RUN mode according to the procedure
described in(D above only for function codes{F[ [216]to[FT [:[31,[F] [[: [to (<] T2[7].
[FL 1218], [FT [3[Sland[F] T3[g]. However, it is possible to confirm the data of all function

codes.




(3) Display and Key Operation

1) Operations and displays in each mode

The keypad panel modes can generally be classified into five types. The opératio_n method

and the display contents of each mode are shown below.
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® PROGRAM mode while stopped (example: changing the torque boost data value)
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@ PROGRAM mode while running (example: chan‘ging the torque boost setting)
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2) Summary of each bperatio_n mode
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8. Operation
(1) Pre-Operation Inspection

After completion of installation and wiring work, inspect the following items before the
power supply to the inverter is switched on.

(1) Check for wmng errors. (Especially the main circuit wiring: oonnectlon of the three (sungle) phase
AC power supply to the terminals L1, L2, L3 (L1, L2).)

(@ Check that all loose wire stands, metal chips and unnecessary screws, etc. have been removed

(@ Check that no screws, terminals, etc. are loose.

@ Check that the wire ends of crimp terminals are not in contact with other terminals

 Caution

Megger test:
Do not conduct megger tests between the inverter main clrcun terminals, or control
circuit terminals. Refer to Section 10 “Inspection and Maintenance.”

(2) Test Run Check Points

Use a low reference frequency setting of about 5 Hz for test operetion to avoid danger.
Please confirm the following items.

@ Smooth rotation

@ Correct rotation direction

@ No abnormal vibrations and noise from the motor
~® Smooth acceleration and deceleration

(3) Selecting Operation Method

With the FVR-E7S Series, the following methods can be selected to input the run/stop sig-
nals and for frequency setting.

- Run/Stop Data ™ Frequency setting Data
1 | Keypad panel @@ keys [FT18l=[ 1] [ 5]
operation ) '
: e 7] | Analog signal (4 to 20 mA ars
F = T Tol=TT 7]
2 keys FLIgle=L] 119 pey s 0 to 10 v D) g
3 . - Multistep speed selection by | Either of the above
terminals X1, X2, and X3 *2 data is acceptable.
4 Terminal operation ®@ keys FLIsL]-L1 1 fel
(operation by o
. AT5] = 1| Analog signai (4 to 20 mA Al = ;
5 | external signal, [ [elel=L1 T 1] flIel=0 [ 1]
FWD, REV DC) + (0to 10 V DC)
6 terminals) Multistep speed selection by | Either of the above
- terminals X1, X2, and X3 *2 | data is acceptable. |

Notes
1 3] cannot be changed when there is a short circuit between either FWD-CM or REV-CM.
*2; Multlstep speed operation (up to 8 steps are possible)
The frequencies of step 1 to step 7 are set with the functlon codes [F[ [e[:}tof] J2[7] and selected
with the terminals X1, X2 and X3.
It input signals are prowded to terminals X1, X2 and x3 then data settlng of [FT [e[1] and [F]_Io]¢]
and other settings made by keypad panel or analog signal are ignored, and multistep speed
operation is controlled by these terminal signals.

~16-




(4) Setting Data Codes

Set data according to the following procedure with reference to “Controlling method” of
Section 7 “Keypad Panel.”

@ Press the (=) key to switch to PROGRAM mode.

@ Each time the key is pressed, the dispiay changes between indication of a
functlon code and indication of the corresponding data.

- (L5 |_I_I_LI**[FI ol:] - [1113 ——)
@ Whenever data is duspiayed it can be changed with the @ and @ keys '

@ When the key is pressed, the changed data will be stored and the function code
will be incremented.

® When a function code is displayed as in step @ above, if the @ and @ keys are
pressed, the function code is changed sequentially. .

( ETTaf) — (FTT2L] ~ FLel) — (FLIES) — —- )

Notes:

1. To control run/stop and frequency setting through the control circuit terminals, set func-
tion codes 1 and 2 as follows:
L2l = (T1 [ and FLIER] * =111 .

2. To control run/stop through the keypad panel and frequency setting through the control
cwcuut terminals, set function codes 1 and 2 as follows:
=111 and [FL 2l * =TT . |

3. To control run/stop through the control circuit terminals and frequency setting through
the keypad panel, set function codes 1 and 2 as follows:

FLI] =TT [l and [FLJefe] * = (17 -
* To change [f] [gi°], open the connections between both FWD-CM and REV-CM terminals.

Note:

In order to achieve optimum operation of the inverter (including the motor), several other
settings should be changed in addition to and : . '
Although detailed mformatlon on' the data settings is given in Section 9 “Function
Explanation,” in addmon to ] and [f] lt is |mportant to check the values for the

basic functions, [F[ 23] , . [A ||,|H|1 , etc.

(5) Control Circuit Cdnnéction And Operation
(D Factory connections '

304 | 308 |ARUN| EMal NG | Ne JrsTiex] 1 | 13 | a2 11']
0C | FMp | X1 X2 | X3 | RT1 |REV | FWD | THR] CM

[FI Tl =T 1 18], [FLdele] = (T 1131

Basic connection required for keypad operation.
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@ Common terminal connection example irrespective of operation method

AT Ry Analog frequency |
meter ?

—__/

308 | RUN| FMa| NC | NC |R3T/BX| C1 13 12 "

30C | FMp | X1 X2 X3 | RT1 { REV{ FWD]| THR| CM

......

+ .
-+ [Digital )
frequency
meter .
L= .

' Internal circuit

......

@ Operation through keypad panel (for [F[ {5]2] = (T T12])

. When the inverter protection function is active and the inverter is stopped
the contact signal (SPDT contact) is output.
This is used for alarm circuits etc.

Used when the frequency is to be displayed with an external analog meter.

Used when the frequency is to be displayed with an external digital counter.
Note: However, simultaneous use of FMa and FMp is not possible, so
only one should be selected. (Function code 28)

At the time of shipping, this is connected to the terminal CM. When the

inverter is to be stopped by an external sngnal connect a NC (normally
closed) contact.

‘Connect the NO {normally open) contact signal to cancel fault condition, or

to cause the motor to coast to a stop while running.

When the inverter is running, the transistor is turned on: open collector
output.

| %A | 28 |ARUN| FMa| NC | NC RsTRX| ©1 | 138 | 12 |

0C | FMp Xi X2 X3 | RT1 | REV FWD THR| CM

a. The connection of the common terminals is the same as explained in section -
5- @ above.
b. The direction of rotation is forward when short-circuited between FWD and CM,
- and reverse when short-circuited between REV and CM. |
c. For the setting of the frequency, either of the following two methods can be
selected by using function code[F] [o[7]. -

L[ 115]:
(LTTA:

Digital setting using the ®® keys.
Setting by adding the DC current signal of 4 to 20 mA between terminals

~ C1and 11 (C1 is the plus side) and the DC voltage signal of DC 0 to +10

V between terminals 12 and 11 (12 is plus polarity).

'_‘1.8 B




d. Operatlon example {for-[F[ J2 [ 1=[11TE])

Forward / : \

Reverse @
. \RE

-

B

"_"4€'F"

O
@

FWD ON =

-CM .L :
REV . :

M ON

ON

it both FWD-CM and HEV-CM are either ON or OFF, inverter will decelerate to stop.

@ External Signal Operation (when[F[_]g[e] =] D

30A §-30B | RUN | FMa| NC | NC |rRST/BX C1 13 12 A1
0C | FMo | X1 X2 X3 | RTM | REV| FWD| THR| CM

ol ¢
N ¢

a. The connection of the common terminals is the same as explained in section
5- @ above.

b. The direction of rotation is forward when short-circuited between FWD and CM
and reverse when short-circuited between REV and CM.

¢. For the setting of the frequency, either of the two methdds can be selected as
described in section 5- ®.

d. Operation example

Forward / E \ /_\ /_\
aoverse| =. \_/ I
FWD ON 5 § ON
-CM , . .
REV N
-CM O ON

If both FWD-CM and REV-CM are either ON or OFF, inverter will decelerate to stop.
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(6) Actual Operation

@ Multistep speed operation (application of terminals X1, X2, and X3)
Multistep speed operation is possible in 8 steps. '

0A | 28 [RuN| Fva| NC | NC [psTRX o1 | 13 | 12 | 1
NC | FMp | X1 | X2 RT1 | REV| FWD | THR| CM
di
7

o
Q' 71

a. Operation control method is selected by[F] [2[2], and the frequency setting method
is selected between keypad panel setting or analog setting by.

b. Multistep speed settings 1 through 7 are set by[F [2]1] through. respectively.

c. Selection between forward operation and reverse operation is possible by
switching between FWD-CM being ON and REV-CM being ON.

d. Operation example

Forward

[}
1
1
1
1
)
[}
L}
1
]
[}
L]
1
]
1

Reverse '
' Speed; Speed
177 2

Speed 3 Manual

I
]
[}
1
]
1
1
i
[}
1
[}
1
1
]
1
1
1
¢

X1 ON ON ON
_CM i

X2
-CM

X3
-CM

FWD | - ON
-CM
REV - ON
-CM

ON

ON

)
]
1
r
]
]
1
]
'
]
1
i
]
,  speed
:
]
]
1
:
1
]
]
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@ Alternative Acceleration/Deceleration Operation (Terminal RT1)
 The acceleration and deceleration time can be switched by an external signal.

30A B | RUN | FMa l NC NC RSfIBX C1 53 12 11
C | FMp L X1 X2 X3 RT1 REV | FWD
] 14’\ 4’|

a. Operation control method is selected by and the frequency setting method
is setected by [F[_[c[/

b. Acceleration tume 1 is set by[F] [aé] deceleratlon time 1 is set by[F[ [5[7], and
acceleration/deceteration time 2 is set by FL T3]

For acceleration/deceleration time 2, the acceleratlon time and the deceleratuon
time are the same. - -

¢c. Can also be used in combination with the multistep frequency operation described
in @ above. '

d. Operation example

Accel/ E
Accel 1 Decel 1 Decel 2 Accel/
Forward
|
l I
i t
1 1
) |
T -
'] :
[ |
P ]
RT1-CM L ; 5
'
ON
FWD-CM i
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9. Function Explanation

(1) Function Code Tables

. Change
F”c'gcc}fn -Function Data code, range Units Zae(t:ttiﬂry during Remarks
_ - 9 operation
Data 0: Data change If “Data change not
protection possible prc:ssible" i§“seletctbzd,
: 1: Data change not changes will no
Fl [2]a * possible S - 0 possible for any codes
' other than [F| [2]2] and
GREENE
Freq#‘tzl?\%y 0: Ket)t(_pad panel
com setting
] fa]:] - 1: Analog setting — 0
. {voltage + current)
' Operation 0 : Keypad panel Not Possible to change
[F] [2]e] | command operation - 0 'os§b| o | when FWD-CM or
1: Terminal operation P REV-CM is open.
- Maximum '
<1 153 frequency 0 ~ 400 Hz 1Hz [ 60
1 [2]4] | Base frequency | 0 ~ 400 Hz 1Hz | 60
Maximum output | 0: Output voltage is pro- 1V 530 |
voltage "~ portional to the power - -
HREE supply voltage
1~ 240V: AVR is active - ,
2-460V:AVRisactve | 2V | 460!
[F[ Tofg] | peceteration 0.01 ~ 3600s 001s | 6.00
FL [ | Deceleraton oot ~ 3600s 001s | 6.00
F] 15]8] | Torque boost 0 ~ (code) — 13
FMa terminal 0 ~ 31 (code) Effective only when
£] [5]3] | output level | - | 8 [ lelg] = (1] {5]
calibration is
is selected.
Number of motor | 2: 2 poles 8: 8 poles | Possible | potor synchronous
] 1:]g] |poles 4:4poles10: 10 poles | — 4 speed (r/min) display.
6: 6 poles 12 : 12 poles
Line speed : Coefficient for displaying
F[ 1] | display 0.01 ~ 200 0.01 | 001 m/min.
coefficient
Motor running | 0~ 5 (code) When changing from 3 to
= n E) sound _ 3 4 or from 4 to 3, first stop
£l (Carrier frequen- the inverter, and then
cy change) make the change.
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: i, | Change , _
Fucr:féleon Function Data code, range Units F;:%ti?‘ry during Remarks
9 operation
Acceleration/ 0.01 ~ 3600s Effective when RT1-
] ]3] | deceleration time 0.01s | 10.00 | Possible | CM is closed.
-2
Restart after 0 : Inactive B
[F] [i]4] | momentary 1: Active - 0
power failure
Electronic iher' 0: InaACtive 1 For standard 4 pole
mal overload 1, 2 : Active
_ , - 0 motor
FL ¢S] relay ' : 2: For Fuji FV motor
Tl Electronilc tl'éer- 30 ~ 105% | Not
F mal overloa 1% 90 .
£ relay level " [possible
= | DC brake 0 : Inactive
H 1: Active - 0
DC brake 0~ 60 Hz
F1 [1]8] |starting Hz | 0
| frequency
DC brake 0~ 15 (code)
GREE voltage - 0
[F] Telg] [ DC braking time | 0.01 ~30s 001s | 0.10
[FT_[el!] | Mulistep spoed seting 10.00
F1Tel2] | Mistep speed seting 2 20.00
[FT [o[3] | Mulistep speedseting3 30.00
E] T2[4] | Multsiep speed seting 4 | 0.00 ~ 400 Hz 0.01 Hz| 40.00 |Possible
FT [2[5] | Mutistep speed seting 5 50.00
£] |2]6] | Multstep speed seting6 60.00
[F1 2]} | Mulisepspeed seting7 60.00
Frequency meter | 0: Analog output ot
output (FMa) _ ot
EREE] 1: Pulse output 0 possible
(FMp)

~23




. Change .
F”c'z)cég)“ Function Data code, range Units Fszgtti?‘ry during Remarks
9 operation
Fault memory The current and previous 3 ,
£] 12]9] fautt events are displayed — — | Possible
in order of cccurance.
Starting 0~ 15 Hz
<] ]3]2 frequency 1 Hz | 1
ANER Operati?g 0 : Inactive In mode 2 it is possible to
Fl13 mode of , 1: Active (mode 1) — 0
current limiting | 2 : Active (mode 2) ] fﬁ;ge F1 13]3]response
Current limiting | 30 ~ 150% Not
l level 1% 150 possible.
Response time | 0~ 99 _ Setting for
] [3[3] | for current 1 0 current limiting
limiting mode 2 mode 2
(] [3]4] | Bias frequency 0 B 100_% 1% 0
| Gain for B PP
F1 13]5} | frequency _ 0~ 200% 1% | 100 |Possible
setting signal .
€] [3[5] | High limiter 0~100% 1% | 100 Not
ossible
£] |3]7} | Low limiter 0~ 100% 1% o |P
Motor 0~10 .
. characteristics ! 5 | Possible
; Data initialization | 0 : Inactive Not
HREE - 1+ Active — 1 0 | possible

L -24-




(2) Fu_ncfion Explanation

@ Initial setting

Maximum Frequency

Maximum frequency

~f

Frequency can be set in mcrements of 1 Hz within a
range of 0 to 400 Hz.
Muitipurpose motors and other motors which are
designed to operate at low speed can be damaged if
operated at high frequency. Be sure to set the
frequency to match the characteristics of the motor.
CAUTION: Consult Fuji For Operation Above 120 Hz.

Function code dggigy Function description . 5:,(03%%
£ [a]g] The set data can be locked so that it will not be BRRE
Data Protection changed by mistake.
| | ] |8] | pata change possible
[]i]:m Data change not possible
For this function only, the data is changed by
simultaneously pressing the . key and either the
Qo Qe
n : Either or the following two frequency setting methods ] g
Frequency Command| . |can be selected.
| [ [ 18] | Keypad panel setting { ®and @ keys)
(LT T¢] |Analog setting (sum of DC 0 to 10 V and DC 4 to 20
mA}
Fl 15]2] Either or the following two control methods can be NG
Operation Command selected.
P [ [ [ ]2] | Keypad panel operation
( a-nd keys)
[:D:E] Terminal operation (FWD, REV)
Data can be changed when terminals FWD and REV on
the terminal board are both OFF.
The "PANEL CONTHOL” LED will light up when data is
setto[ ] 1 [5], and will remain off when set to ] [ [!].
(Refer to precautlon on page 1.)
GNGEE | Sets the maximum value for the output frequency. L[ 16]3]




. Data A - Factory
Function code display Function description set data
£ Il | Sets the base f'reque'ncy ('the frequency which is the BREE
Base Frequency divergent point of the specified torque characteristics :
and the specified output characteristics).
\%
1
Base frequency
- f
l. Frequency cah be set in increments of 1 Hz within a
Az range of 0 to 400 Hz. |
: (® Set to match the characteristics of the motor.
(Normally set to the rated frequency of the motor.)
@ Although the base frequency may exceed the
maximum frequency, in that case the voltage will be
decreased accordingly.

] 125 Sets the maximum value for the output voltage. | [23]e)
Maximum Output =Tn
Vo]tage Maximum voltage .

Vv
f
- f | .
[T 1 ]8] | 1f set to 0V, the voltage proportional to the power
supply voltage will be output.
EI:DE AVR operation. .
] Voltage can be set in increments of 1V (2V)
- [2[4[g] within a range of 1to 240 V. (2 to 460V)
(TT17° Output voltage cannot be higher than the power supply
” voltage.
[ [uislc] [ () : 400V Series
- L 15l L [8]a] The time required to reach the maximum output | [6]2]8]
Acceleration Time 1 $ frequency can be set within a range of 0.01 s to o
i G | | as00s, elola)
Fl [a]7]
Deceleration Time 1 -
, Set time Setting increments
0.01 ~ 9.99s 0.01s
10.00 ~ 99.90s 01s
100.0 ~ 999.0s 1s
1000 ~ 3600s 10s
Valid when RT1-CM is OFF.
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Function code

Data
display

Function description

Factory
set data

The set time is indicated as the time required to go
from 0 Hz to the set maximum frequency value (set

vialf] [z{3])

Maximum frequency

Output frequency

—>t

Accqleration Dece_leration _
time time

£l 8

Torque Boost

Can be set from among 32 different levels in
accordance with the type of load, the characterlstlcs of
the motor etc.

For a reduced torque load (fan, pump, etc.). -

Low

High

.
’
v
.
-
’
P
-
’
.
.
’

— Qutput voltage

— Qutput frequency f
When using a Fuji FV motor designed for use with an

inverter, set to GREEE

BEOE

EREE
FMa Terminal -

Qutput Level
Calibration

Adjusts the leve! of the voltage output to terminal FMa
for the frequency meter.

Approx. 6.5 V }

1. Can be adjusted in increments
Approx. 10.3 V of 0.01V wrth:n this range.

FMa O — . Li:}/

CM O~ O

This adjustment is valid only when. [2]8] =[] 1 5]

{(analog output)

i [a]5]

| ~27-




Factory

Function code set data

Function description

] [¢3] | Set the number of poles of the motor being used in HREG
Number of Motor order to provide rotation speed display synchronized
Poles with the motor.

.2 poles

| 4] | 4 poles :
5] Example:
8;

6 poles Display when a 4-pole motor is operated

T T:]5] |10 poles
] [¢]2] |12 poles

FI 1] ' The coefficient K for display of the line speed (m/min). [ |ala]:]
Line Speed Display Display value (m/min) = Output frequency {Hz) x K |
Output frequency K

Coefficient
2]a]  ITe
x 0.01 is displayed. -
0.01 ~999 0.01

§ Co _ ‘
10.00 ~ 99.90 0.1

ATA1 | Output frequency
. x 200 is displayed. 100.0 ~ 200.0 1.0

Increments

If the value of the output frequency x K exceeds 9999,
the display will read 9999.

Example: When the output frequency is iOO Hzand K
= 200.

100 Hz x K = 20000 — Display = {3][9]3]3]

1 Le] The sound of the motor operation can be changed by - HERE
Motor Running changing the carrier frequency. ‘
Sound . _
(Carrier Frequency
Change)

Select from among six levels in accordance with the
usage conditions.

OF

Data code
0 to 3: Standard operat:on sound for a standard
motor.
4: Low operation sound for a high-speed motor.
5. Low operation sound for a standard motor.

Note that when using data code 4 or 5 for this function,
it is recommended that the torque boost value be set to
- | a lower value.

When using data code 4 or 5, the inverter's continu-
ous current rating as shown in “(1) Standard
Specifications” in Section 12 “Appendix”.

When changing the data code from 3 to 4 or from 4 to
3, stop the inverter before making the change. (If this
change is made while the inverter is operating, a trip
will occur.)
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Factory

Function code di[g?)tlgy Function description set data
F 1413 [TeIo:] | | Acceleration/deceleration time 2 can be set withina | [ [215]C]
Acceleration/ - range of 0.01 s to 3600 s. However, the acceleration
Deceleration Time 2 31612 time and the deceleration time are the same.
Set time Setting increments
0.01 ~9.99s 0.01s
10.00 ~ 99.90s ~ 01s
100.0 ~ 999.0s 1s
1000 ~ 3600s 10s
Acceleration/deceleration time 2 is valid when RT1-CM
is ON.
FL ] It is possible to select whether or not to restart [T 2]
Restart After operation when power supply is resumed after a
Momentary Power momentary power failure.
Failure F [ [ [2] | nactive (if there is no operation command when

power supply is restored: inverter stops. If
there is an operation command after power
supply is restored: undervoltage trip.)

Active  (After power supply is restored, the rotation

speed of the free-running motor will be
picked up and operation will be smoothly
restarted.)

Data code | | [¢] is valid only if power supply is
restored while LU is lit. The length of time that LU will
remain lit after a power failure occurs is as follows.

Inverter model 001 | o002 | 004 | 008 | 015 | 022 | 037
14 200 V Series 255140s|73si11s | 98 | 128 ] -
ab 200V Series |0.75|0.7s|1.45)|1.45|2.0s| 3.55 | 3.58
ad 400 V Series - - |08s|1.7s]1.7s|18s|2.3s

CAUTION

WHEN “RESTART AFTER MOMENTARY POWER FAILURE" IS DISABLED — FUNCTION
CODE F14 SETTING !S 0, WITH THE TERMINALS CM-FWD OR REV CLOSED —
| RESETTING THE INVERTER, AFTER POWER SUPPLY HAS BEEN RECOVERED, WILL
START THE INVERTER-DRIVEN MOTOR.

F1 [¢]s]

Electronic Thermal
Overload Relay

[x
u

L[] 2]

Overheating protection is possible for a standard 4-
pole motor and a Fuji FV motor designed for inverter
use. (Protection possible across the entire frequency
range.}

Inactive

Active (electronic thermal overload relay protection):

For a standard 4-pole motor

Active (electronic thermal overload relay protection):

For a Fuji FV motor

[a)
1)
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Electronic Thermal
Overload Relay
Level

(L]

HRE
g

overload relay.
Setting range: 30 to 105% (increments of 1%)

Motor's rated current
Inverter’s rated current*2

‘Setting value (%) = K** x

\ Data . ‘e Factory
Function code display Function description set data
FL L8] Sets the operation level for the electronic thermal .

*1 For models shown below, if the length of wmng between the inverter and the motor is Iong use
the values shown in the table below as compensation for the leakage current. ‘

y
Series | Type | F 12data olm 20l m 40| m 501 m 70l m 10(|J m 20(') m -
l . ‘
2EX 001 All data K=1.2 K=12 K=I1.2 Externat thermal OL relay is recommended.
TEX
Qo2 | Alidata K=1 K=1 K=1 K=1.1 " K=1.1 K=1.2 K=1I.2
004 Ali data K=1. K=1 K=1 K=1 K=1 K=1.1 K=1.1
-
4EX 0,1,20r3 | K=1 K=1 K=1 K=1 Not available
004 L :
4dor5 K=1 K=1.1 Not available
L
} I
0,1,20r3 | K=1 K=1 K=1 K=1 K=1 K=1 Not available
008 i —1
4or5 K=1 K=t Not available
1

Note: For the other models, n
*2

ormally use K=1.

Use the normal rated output current values shown in the
chart on page 43.

current

1) For a standard 4-pole motor { [ [T [:])
T (100%)
104
100 4
90
80 -
70 4
80

50 4
404

Setting value 105%

30%

C
[=]

N
o
o
B .

104

0 e
0 10 20 30 40 50 60 70 80
— Inverter frequency (Hz)

a Fuji FV motor ([T [2] )
Setting value 105%

— Continuously allowable curre

2) For

& oo
(=3 = R ]
i P

30%

L)
(=]

[t
[=]
i

104

0 T T T T T T T 1
O 10 20 30 40 50 60 70 80
— Inverter frequency (Hz)

— Continuously allowabl

De-rating characteristics for the contlnuously allowable
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Function code

Data
display

Function description

Factory
set data

Electronic Therma! Overload Relay Operation
Characteristics -

1) For a standard 4-pole motor ([T [ [:])

— Operation time (min.)

°n n u'u (4] n;n 20 uo‘m unm
-+ Load factor (%)

2) For a Fuji FV motor ([ T [ [2)

— Operation time (min.}

0 e
D20 4060 B0100 120140 160 180 200
— Load factor {%)

FIH

DC Brake

N
U

Selects whether or not the DC brake will operate.

Inactive

Coast-to-stop

— Rotation speed.N

Active

DC brake stop
e

— Rotation speed N

-t

[
u
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Function code dg;}:y Function description :;cégg
€] [:]8] The frequency at which DC braking starts can be set. | [ ] ]g]
EC Brake Starting L] I2] | | DC brake starting frequency can be set in
requency $ i ' ithi fO0toB0H
D: 5 increments of 1 Hz within a range of 0 to z.
N _
2
: 3
g
= ' DC brake starting frequency
E_ B, . :
=
- |
1 .
F . - ' J
GREE HERE W‘fak DC brake strength can be set from among SEEG
E[ ; Strong 16 levels.

DC Brake Voltage

The strength of the brake will change in accordance
with the characteristics of the motor.

(el Lelg]

DC Braking Time

]
o]
g

]
5]
5]
=]

l The braking time can be set within a range of 0.01 to
30 s.

Setting range

Setting increments

0.01 ~ 9.99s 0.01s

10.00 ~ 30.00s Q.Ts

] . .

oh M M
% -Brake time <———

4 : :
3 { Brake voltage
5 L T
8 I

t

-t

n 2]
| [o]]g]

GHEH
Multistep Speed Setting 1

ENEE
Multistep Speed Setting 2
£l 2]3]
Muitistep Speed Setting 3
FL [2lY]

Multistep Speed Setting 4

£1 [els)
Multistep Speed Setting 5

Fl [ols)
Multistep Speed Setting 6

F] [e]7]

Multistep Speed Setting 7

3} (93]
[©a) [E3]

Multistep speeds can be set for 7 steps within a
range of O to 400 Hz.

Setting resolution

A
=

= [

B
2 )
S

e
5l
5]
]

Multistep setting

resolution value 0~ 1000~ | 1000~ | 1000~
Maximum 1.000Hz 10.00Hz 100.0Hz © Hz BEE
frequency . ..
300 Hz of less 001Hz | 00MHz | O.Hz 1Hz 1312]51a]
Above 300 Hz 0.02Hz 0.02Hz 0.1Hz 1Hz
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, Data — S Factory
Functlon code display Function description set data .
(Relatlonshlp between terminals and multistep frequency
1-through 7)
F“c'gc}g’” ot | 21 | 22 | 23 | 24 | 25 [ 26 | 27
Multi-step |paneror | Speed | Speed | Speed | Speed | Speed | Speed | Speed :
frequency ar_\alo? 1 2 3 4 5 ] 7
signa
X1-CM OFF | ON OFF | ON | OFF | ON | OFF | ON Lﬂ_lllf_lﬂ
X2-CM | OFF | OFF | ON | ON | OFF | OFF | ON | ON |'5|3_|3|3|;
X3a-CM | OFF | OFF | OFF | OFf | ON | ON | ON | ON ||
&
; GNEGE
4 Speed 1 fi
£ |Keypad 6155[5] |
5 |panel ’_/-/ 2=
B lor analog”: :
= o .
VAN
X-OM =, CEe
X2-CM | 1 | I .
X3-CM |—— | 11 1
Fwo-cm L _ 1
@ If X1-CM, X2-CM, and X3-CM are all OFF, the
setting is made by either the keypad pane! (® and
@ keys) or the analog signal (sum of DC 0 to +10 v
plus 4 to 20 mA), as selected via function[F[ [2[:]
@ The setting cannot exceed the maximum frequency
set by function[FL [2[3]. If the maximum frequency
setting is lower than a multlstep speed setting, the
multistep speed will automatically be set to the same
value as the maximum frequency, and the previously
set value will be erased.
GREE The output frequency sighal type can be selected. ED]EI
gf?p‘:ﬁncy Meter [ [ | |g] { Analog voltage output from terminal FMa (for an
analog frequency meter). The voltage is ad;usted by
function[F]_[5]9g]
D:[:D] Pulse voltage output from terminal FMp (for a digital
frequency meter). '




Function code dggtlgy Function descriptidn E&cégré
EREE  The current and previous 3 fault events are stored in
Fault memory memory. The data for each can be displayed by using :
the & key. The procedure for displaying the data is
as follows.
INo Procedure Display Remarks -
’ example
1 Display ] [2]9]
F 1219 - 7
2 | Press the | Press the |[ | [5]u] | The information for
key. @D key. the latest trip will
| 1 be displayed.
3 | Press the | Press the | [ [2[H]2] | The information for
Q key. A key. the first preceding
trip will be
! ! displayed.
4 | Press the | Press the | [ T2]c[/] | The information for
@ key. ® key. the second
preceding trip will
| ! be displayed.
5 | Press the | Press the | [=]-]-]-] | The information for
Q@ key. @ key. the third preceding
trip will be dis-
. played. (In this
! example, there is
' no history of a third
preceding trip.)
6 | Press the [ Te]~]d] o
Q key.
The information for any new trip wili be stored in the
area for the “information for the latest trip” shown
above, each trip history will be moved downward, and
the “information for the third preceding trip” will be
erased. '
_ ] [3]5] The starting frequency can be set in increments of 1 Hz ED:EI _
Starting Frequency within a range of 0 to 15 Hz. However, when set to 0,
starting will occur at 0.2 Hz.
Note that stopping will also occur at the frequency set
by this function.
)
c
3
(1 [3]}|02Hz g
¢ e
D:; 151 Hz :g:_ Starting frequency
O
!

1

-t

Set to 2 Hz when using a high-speed motor.
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. Data . _ Factory
Function code display Function description set data
HREE When the output current reaches the current limiting | {_| | [2]
Operating mode of level, the output frequency will be automaticaily low-
current limiting ered in order to avoid an overcurrent trip.
T [g] |'nactive ' ' _
Active (mode 1); Operates with respect to the increase
D:DI] in the output current during acceleration and during
fixed speed.
... Active {mode 2): Operates with respect to the increase
in the output current during fixed speed.
For the rate of decrease of the frequency during current
limiting operation, for mode 1 it is proportional to a
value determined using the set deceleration time asa ~ -
base. For mode 2, it is set by function|]| |3]3].
- . Current limit
25 i sefting value
33 '
f
2y
58
3
! ' —t
GRER T 13[5] | Can be set in increments of 1% within a range of 30 [ 145]g]
Current Limiting s - |to 150% of the inverter's rated current (standard
Level | ]:15i6] value). The current limiting function will operate until

the output current reaches the value set by this func-
tion.

GREE
Response Time For
Current Limiting
Mode 2

L
BNEIE

Sets the rate of decrease of the output frequency
during operation of the current limiting function. Valid

only when [F] {3[:1={ | [ |2].

Note that when the restart after momentary power
failure function is used ({f] [:]4]= }, this set

value is also used for the rate of decrease of the
frequency when the power supply is restored.

Fast
!
Slow (good stability)

The frequency is decreased using as a base the time
calculated by:
(Data value +1) x 0.2 s for data codes 0 through 48
(Data value -49) x 2 + 10 s for data codes 49 through
99

8]
u
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Function code

Data
display

Function description

Factory
set data

RGENEIL]

Bias Frequency

(1]
T

Qutputs a bias frequency with respect to the anélog
frequency setting. '

Set as a percentage of the maximum frequency in

n
U

frequency is not output.)

Capable of handling a range of DC O to +5 V.

10096 |-y BA009 froeeere A

70%

— Qutput frequency
-- Qutput frequency

100% 100%
— Frequency setting signal - Frequency setting signal
(example: 70% gain) (example: 200% gain})

When used together with the frequency setting bias
([F] 13]4]), this frequency setting gain takes priority,
and the bias is applied to the frequency after the gain
has been applied.

7 * | increments of 1% within a range of G to 100%.
10096 |-
)
B
=2
g
& ’ : I Bias
=3 H
o
Frequency setting 100%
GERER Outputs a frequency which is a proportional ratio of the IH
Gain For Frequency analog frequency setting.
Setting Signal T3] | Setasa percentage of the maximum frequency in
; Y increments of 1% within a range of 0 to 200%.
REGER (However, a frequency higher than the maximum
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Motor characteristics

"
HERG

]
—
]
=

current vibration, etc., oceurs in the cutput current.

Low setting value
} S
High setting value

if current vibration occurs, refer to the following
information to adjust the set value.

Number of | Higher — 4 T
motor poles 9 ower Load High ~— low
Setting value | 0 -— 10 Setting value | 0-— 10

Function code- di[;gtlgy - Function description SF:tcéc;g
Fl [3]6] The upper and lower limits of the output freqUency can | LI:12]2]
High limiter be set. 1115
7 , E[: Set as a percentage of the maximum frequency in
Low limiter (T8 increments of 1% within a range of 0 to 100%.
L L '
1009 -+~ G
_ High limiter
oy :
- ;
g3 |
pu E_) H
O = L Low limiter !
Frequency setting 100%
If the value set for the low limiter is higher than that set
for the high limiter, the high limiter will take priority and
the low limiter will be ignored. Thus, operation will
always be in accordance with the high limiter value
regardless of the frequency setting. '
EREIE Used to adjust in the event that a problem such as (T T 19]

GEEE

Data initialization

n
15

Resets the data for all of the functions to the values set
at the factory.

Inactive

Resets to the values set at the factory.

From the[ ] T [Sldisplay, by simultaneously pressing
and@. the display will change to[ ] [ [:]. By pressin
in this state, the data will be reset to the values set
at the factory, and the mode will automatically change
to theBlE[E[5] frequency display mode.

n
14
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10. Maintenance and Inspection

In order to ensure a long service life and proper operatnon of the inverter, and also to prevent
problems before they occur, carry out the following inspections. -

Caution:

Before inspecting the inverter, switch off the power supply and confirm that the
“CRG” lamp has gone out.

To see the “CRG” lamp, remove the termmal cover (see page 3).

Megger test

@ When conductmg a megger test on external circuits, disconnect all of the inverter
terminals and perform the test in such a manner that the test voltage is not applied to the

inverter.

@ To conduct a megger test on the inverter itself, perform the test only on the main circuit
using the procedure shown below. Do not perform a megger test on the control circuits.
@ To perform a continuity test on the control circuits, use a tester (high- reS|stance range
type), and do not use a megger or a buzzer.

Megger test outline for 2AX, 4AX

Megger test outline for 7AX

L1 ] L1 . Ut
2 V9 L2 v
DC500V Megger DC500V Megger :
Ol e © A
= — Ground p— ‘-l: Ground
(1) Inspection ltems
Insggi%t;on i_nsagcr:#on Object of Inspection Correction
Condition | Power Supply Wlthm permissible rang_(ZAX 170 to 253 Adjust the power supply
Voltage V, 7AX: 170 to 253V, 4AX: 323 to 506 V) voltage
Ambient Within permissible range (-10°C to 50°C) Investlgate the cause and
Temperature adjust to within the
- specified range
Ambient Within permissible range (20 to 90% RH}
Humidity
Dew condensation or freezing
Vibration Within permissible limit (5.9 m/s? or less)
Other Smell Smell of burning Contact the dealer from which
: the inverter was purchased
Dust Accumulation of dust on the cooling fins | Clean ‘
or cooling fan Blow with compressed air
Accumulation of dust on the control
circuit board
Connectors Loose connectors Tighten connectors
Screws Loose Screws Tighten securely




- {2) Periodic Part Replacement

Although the service life will vary according to the environment in which the inverter is
installed and the amount of time it is operated, when operated continuously under
environmental conditions that are within the allowable ranges, the service life of the

electrolytic capacitor is normally approxlmateiy 5 years. it is recommended, however that
it be replaced before problems occur.

(3) Measurement Points and Meters

Because the inverter's input and output voltages and currents contain hlgh frequencies,
incorrect selection of the measurement instruments wili lead to substantial errors. When
using a CT (current detection transformer) to measure the current, if the frequency is low,
the size of the error will increase, so use a CT with as large a capacity as possible.

Measurement Points And Meters

Item Simple Measurement Precision Measurement
tnput | Voltage Circuit tester Moving-iron tYpe voltmeter
Current Clamp meter Moving-iron type ammeter
Powpr — Electrodynamometer type wattmeter
Output Voitage Circuit tester | Rectifier type voltmeter
- | Current Clamp meter : Moving-iron type ammeter
Power — Etectrodynambmeter type wattmeter |

Example Of Measurement Points And Meters

(@ 2AX, 4AX
3-phase power %to n-iotor
@ 7AX
"1-phase power To the motor

- Type of
measurement
device

Electrodynamometer type <[ —»
Rectifier type voltmeter § —>

wattmeter
Electrodynamometer type Ik —>»

Moving-iron type ammeter |7 —>
wattmeter

Moving-iron type voitmeter 4% —>
Moving-iron type ammeter 7 —>
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11. Troubleshooting
(1) Protective Function

Protéctive

Protection . . .
function Function Explanation Display * Operation
Overcurrent | Protects the inverter when the current flow momentarily | OC1 |- Stops inverter output.
protection reaches the spetified protection level. : 0C2 |- Coast to stop of the
- OC1 : During acceleration 0C3 motor. L
OC2 : During deceleration - Combined alarm (1c)
OC3 : During constant-speed operation “output. .

: - Maintains internal alarm
signal until alarm reset
command is received.”

Momentary | The inverter may stop if the input voltage falls to AC 165 | LU |- Stops inverter output.
power failure |V or below for 15 ms or longer. If the power failure is + Combined alarm (1c)
protection shorter than 15 ms, operation will continue. output when power
‘{However, when the restart after momentary power supply is resumed.
failure function has been selected, operation will - Maintains internal alarm
Undervoltage | automatically be restarted when the power supply is signal until alarm reset
protection resumed, regardless of how long the duration of the command is received.*!
voltage drop. If the LU indication is lit during the power ' _
interruption, it will go out when the power supply is
resumed. The combined alarm will not be output.)
Overvoltage Protects the inverter in the event that an excessive OU |- Stops inverter output.
protection voltage (regenerative overload voltage) as high as the ' - Coast to stop of the
overload voltage protection level occurs. motor. _
T - ) - Combined alarm (1c)
Faulty Detects a malfunction in the analog frequency setting OH1 output. _
frequency circuit_(overload of the +10 V power supply for the . Alarm signal is held
setting signal | potentiometer and reverse polarity of the current signal). internally until alarm reset
. . . i i i *y
inverter Detects ovefhea'ging of'the inverter caused by an %?ﬁgiggt;r:ftz':ed'
overheating overload, primarily during low-speed operation. momentary power failure
Inverter Detects the condition where the load exceeds the function has been
overtoad inverter's rated overtoad current. selected, the combined
. . - - alarm (1c} will not be
External alarm | Stops output as an external alarm when a thermal OR2 output.)
overload relay connected between terminals THR-CM
switches from ON to OFF.
Electronic When used with a Fuji multipurpose 4-pole motor or 4- OL1
thermal pole FV motor, motor overload protection is provided
overload even if there is no external thermostat.
Setting error Displayed when incompatible function codes are Ermr
selected.
Communi- Displayed when faulty communication between the Err2
cation error inverter and the keypad panel occurs continuously.
DSP error Displayed when there is an error in the operation of the | En3
_ internat DSP as a result of external noise interference or :
an excessively high ambient temperature.
(Note 1) Alarm signal hold*! o

When a protection

function has been activated and the alarm signal is being output, if the MCCB provided on

the power supply side is switched off, the invertér's control power will not be suppiied, and the alarm signal
will not be held. _ '

{Note 2) Reset command

Press the

condition.

(Note 3) information on the last four protection function trips will be stored in memory. After callin

key on the keypad panel or turn on the control terminats RST-CM ON to reset the alarm

uptf| [2]9],

press the ) key to display the information for the first, second and third preceding protection function trips.
(Note 4) The history of past protection function trips can also be displayed by pressing the () key during the display
for a current protection function trip. _ _
{Note 5) If the inverter stops with none of the error messages described above being displayed, try switching the
power off and then back on. -
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(2) Trdubieshooting

@ Procedures for dealing with a protection function display

Display

Check Point

Corrective Measures

OC1

Power supply voltage within permissible limits

Output line short-circuited ...................
Proper torque boost .............ccieiieninnn,
Proper acceleration time ......................
Other than D through @ above. ............

ooooooooooo

oooooooooooo

...........

Adjust the power supply voltage.

Check the output cable and the motor's
insulation.

Adjust to the proper value.

Increase the acceleration time.

increase the capacity of the inverter.

0C2

Power supply voltage within permissible limits

Output line short-cwcunted

...................

Proper deceleration time .....................
Other than (® through ® above. ..........

.....

...........

ooooooooooo

Adjust the power supply voltage.

Check the output cable and the motor's
insulation.

Increase the deceleration time.

Connect a braking resistor {optional}.
Increase the capacity of the inverter.

0C3

Power supply voltage within Permissible limits

Qutput line short-circuited

Sudden change in load

.......................

Torque boost too high ..........eceeeiinni.
Other than (D through @ above. ............

.....

-----------

...........

Adjust the power supply voltage.
Check the insulation of the output line
and conduct a megger test on the
motor.

Eliminate sudden changes in the load.
increase the capacity of the inverter.
Decrease the torque boost.

Investigate for noise intrusion.

@0 ® @ © CEEL PO |OEC VL e © 0| G B0 e B

Abnormally high ambient temperature

ou Power supply voltage within permissible limits ..... Ad]Ust the power supply voltage.
Proper deceleration time ..........coovviiiiiinnin., increase the deceleration time.
Other than M and @ above. ......cccoeevviiivenininen, Connect a braking resistor (ophonal)
OH1 Load exceeds the capacity of terminal 13 ........... Reduce the load on terminal 13.
Terminals C1-CM or 12-11 connected in reverse....... Connect correctly.
Load is over permissible limits ......................... Reduce the load.
OH2 Proper wiring between terminals THR-CM .......... Correct the wiring.
Thermal overload relay activated ...................... Reduce the load.
LU Power supply voltage within permssuble limits ..... Adjust the power supply voltage.
MCCB IS ClOSEA. . ..ueeveesieticrieeeceeiei e, Close MCCB. '
Open phase in the power supply circuit ............. Correct the wiring.
Other than (O through @ above. ....................... Check the power supply capacity.
OoL1 Electronic thermal overload set mcorrectly .......... Change the electronic terminal overload
: setting.
Load is over permissible limits ......................... Reduce the load, or increase the
capacity of the motor and the inverter.
Motor is a 4-pole motor ..........ccociiiiii If there are more or less than 4 poles,
add an external thermal overload relay.
Err1 Correct function code selection ....................... Verify function code setting.
Err2 Noise Source close t0 iNVerter ..............coevev.... Noise prevention measures should be
' considered.
Err3 [ @ Abnormally high ambient temperature ............... Use within the allowable temperature

range.

When a protection function is displayed, the motor will coast to a stop. After correcting the cause as described

above, press the

key on the keypad panel to reset. (Be sure that the motor is stopped before pressing

thekey.) Reset the alarm by switching ON the control circuit terminals RST-CM. When the power is
switched on and off, the “LU" display will appear, but this does not indicate a maltunction.
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@ Troubleshooting charts

i) Motor does not run

Digital setting

:: r::‘rl’e“(:‘r?iarge |n§|cat|on NO Is MCCB closed? O Close MCCB.
N Yes | K [Ves
Check input of terminat | NO : is voltage at power supply ter- |NO { Power failure, open phase
RST (reset). Is reset input OFF? minals E1. L2p and L3 pcgr}tf'ect’? or MCCB malfunclion.
. NG __lYes ' Yes
Check inputs of 2 | Are either FWD or REV ;
terminals FWD and REV. | ON? Inverter malfunction.
| Yes
Is voltage being output from | Y©S i YeS[™ Fauity motor or motor
.| output terminals U, V, and W? Is motor wiring correct? Iockty
- | No
NO [ Is frequency setting NO  [™Has external anaiog
0 Hz? N frequency been set?
| Yes : [ Yes N
Change the frequency Is wiring of terminals 11, | Ni¢ (No "
code settings. 12, 13, ahd C1 correct? No ' Correct the wiring.
| Yes _
150 to 10 V inpul to terminal 12 and | NO Malfunction of the analog
4 1o 20 mA input to terminal C17 frequency setting device.
| Yes
Malfunction of the
inverter
ity Motor runs, but speedrdoes not change
Has the maximum frequency | Y5 Reset the maximum
limiter been activated? frequency limiter,
| No | .
Has high or low limiter Yes Change setting of high
been activated? ‘ or low limiter. '
JNo -
Has external analog | NO [is wiring of terminals X1,|NO : o
frequency been set? X2, andgxa correct? Correct the wiring.
N | Yes | Yes
- - O [s wiring of terminals 11, Are all the set No Change the frequency
Correct the wiring. T 12, 13, and C1 correct? frequencies different? code settings.
JYes Yes :
Malfunction of the analog No Do voitage and current input to
frequency setting device. [© temunals 12and C1 change‘?
Yes |
Is acceleration/deceleration | YES Set acceleration/decelera-
time especially long? tion time to match the load.
No |
Malfunction of the
inverter
iti) Motor runs, but not smoothly : iv) Mator overheats
During acceleration or | Y©S [ Tncrease sefting of Does V/F pattern match | NO[ Change setting of V/F
deceleration? ﬂ'em'm’ déceferation motor's characteristics? pattern.
| No | | ves
Does input voltage . | Y&S increase power supply Continuous low-speed |YES UsM I'?Olﬂf W‘flcaﬂymner
fluctuate? _ | capacity. Operation? o lower the torque Poost.
eNo - . [Nno
. €S | Increase capacity of Y& Decrease load or
's load fluctuation large? motor and inverter. Is load too heavy? increase motor capacity.
] JL No install flywheel. - [ NO
. -| Check balance of GO0D o
|s there noise inter- ; Maltfunction of the motor
ference in analog input? | " &S [ Check analog frequency inverter output voltage. ‘
] setting circuit. NG
——— | No [ Maltunction of the
Malfunction of the ' inverter
; ey
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Appendix

(1) Standard Specifications
(D FVR-E7S-2AX

itam FVR001 FVR002 FVRQ04 FVR008 FVRO15 FVR022 FVR037
E7S-2AX E7S-2AX E7S-2AX. E7S-2AX E75-2AX E7S-2AX E7S-2AX
Applicable motor output [HF)] 1/8 1/4 1/2 1 2 -3 5
Inverter output at 230V {kVA] 0.32 - 060 1.2 2.0 3z 4.4 6.8
Cont. Low carrier
output frequency 0.8 . 1.5 3.0 5.0 8.0 1 17
current [A] High carrier : -
frequency 07 1..3 25 4.0 7.0 10 16.5
Input ratings Power supply | 3-phase 3-wire 200 to 230 V 50/60 Hz :
Allowable Voltage : +10%, —15% Imbalance in power supply voltage : 3%
variation Freguency : £5%
Output ralings | Output e
Voltage *1 3-phase 3-wire 200 to 230 V
Output fraq. 50 to 400 Hz
Overload . o e -
capacity 150% for 1 minute, 200% for 0.5s (Inverse time characteristics)
Braking Torque| Standard *2 100% 70% | 40%
Option — *3 150% 100%
@ FVR-E7S-TAX '
ltem A FVROO1 FVR002 FVR004 FVRO0§' FVRO15 FVRO22 _
E7S-7AX E7S-7AX E7S-7AX E7S-7AX E78-7TAX E7S-7AX .
Applicable motor output [HP)] 1/8 /4 1/2 1 2 3 -
Inverter output at 230 V [kVA] 0.32 0.60 12 2.0 az 4.4 -
Cont. Low carrier
output frequency 0.8 15 3.0 5.0 8.0 11
cufrent [A] ; :
High carrier 0.7 13 2.5 40 7.0 10 -
frequency :
Input ratings Power supply | Single-phase 2-wire 200 to 230 V 50/60 Hz
Allowable | voltage : #10% '
variation Frequency : £5%
Output ratings | Output 3-phase 3-wire 200 to 230 V
Voltage *1
Qutput freq. 50 to 400 Hz
Overload o, . -
capaclty 150% for.1 minute, 200% for 0.5s {Inverse time characteristics}
Braking Torqua] Standard *2 100% 70% I 40% -
. Option - *3 150% 100% -
() FVR-E7S-4AX
ltem FVR004 E7S-4AX | FVR008 E7S-4AX | FVRO015 E7S-4AX | FVR022 E7S-4AX | FVR037 E7S-4AX
Applicable motor output [HP] -2 1 2 3 5
Inverter output at 460 V [kVA] 1.3 2.0 29 4.4 7.2
Cont. Low carrier : '
9.0
output frequency 18 25 37 53
current [A] ; ;
[ .| High carrier 1.4 21 37 5.3 8.7
frequency
Input ratings Power supply | 3-phase 3-wire 380 to 460 V 50/60 Hz
Allowable Voltage : +10%, ~15%  Imbalance in power supply voltagh 3%
variation Frequency : 5%
QOutput ratings | Output g "
i Volage *1 3-phase 3-wire 380 1o 460 V
Output freq. 50 to 400 Hz
Overload . e o - .y
capacity 150% for 1 minute, 200% for 0.5s (Inverse time characteristics)
Braking Torque| Standard "2 70% | 40%
Option 150% | 100%
Mote: "1 OQultput voltage cannot exceed the power supply voltas ﬁ .
2 Average forque when the standard 4-pole motor rates from 60 Hz to stop.
*3  Net provided with extemal resistor lerminals. o,
4 150% for 1 minute, 200% for 0.5s in low carrier frequency mode (F12 data code is 0, 1, 2 or 3). 150% for 1 mmute in high carrier frequency mode

(F12 data code is 4 or 5). (Inverse time characteristies)
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@ Common Specifications

ltemn Specification
Control Control system Sinusoidal PWM control with AVR function
Frequéncy control range 0.2 to 400 Hz {minimum freqnfency adjustable between 0.2 and 15 Hz)
Qutput frequency stability Keypad setting: +0.01% of maximum frequency {~10°C to +50°C)
Analog sefting: +0.2% of maximum freguency (at 25°C + 10°C)
Frequency setling resolution | Keypad setting: 0.01 Hz (up. t0 9.99 Hz) 0.1 Hz {10 to 99.9 Hz),
1 Hz (100 Hz and over)
Analog setting: 0.02 Hz step (at maximum frequency 60 Hz)
Voltage/frequency 200 V series Volt.: 200 to 230 V, Freq.: 0 1o 400 Hz
characteristic - - -
400 V sefies Volt.: 380 to 460 V, Freq.: 0 to 400 Hz
Torgue boost 32 modes selectable (variable torqus mode selectable)
Accel./decel. characteristic 0.01 to 3600s (Independently adjustable accel. aﬁd decel. )
{Alternative acc/dec time available)
DC braking Starting freq.: 0.2 to 80 Hz, Operating time: 0.01 to 30s, Voltage: 16 notches
Standard function Current Iimi&ing. Restart éfier momentary power failure, Multistep seep setting
(7 step), High and low limitter, Bias frequency, Carrier frequency selection
Protection Stall prevention, Overcurrent, Overvoltage, Undervoltage, Momentaly power
faliure, Inverier ovarload, Inverter overheating, Motor averload (Electronic ther-
mat OL relay trip}, External fault (External thermal CL relay trip), DSP error
Cperation Frequency setting input Frequency setting potentiometer,
Voitage input: 0to +10V DC (0 to +5 V DC)
(Gain adjustable between and 200%})
Current input: 4to 20 mADC
Input signal Forward command, Reverse command, Multistep speed selection, Alternative
acc/dec time selaction, External fault, Alarm reset, coast-to-stop command
External output signal Relay output Alarm (SPDT. 250 V AC, 0.3A, ¢0s=0.3)
Open coliector output | Inverter running
indication Frequency meter output signall Analeg: € to +10 DC (Adjustable between 6.5 to 10.3 V}
Pulse: 1440 Hz/Maximum frequency
Keypad pane! Running Output frequency, Reference frequency, Qutput current, Qutput voitage, Motor
synchronous speed, Machine speed
Setting Function code and data code
Fault Overcurrent during acceleration {OC1), Overcurrent during deceleration (OC2),
Overcuirent during running at constant speed {OC3), Overvoltags (OU),
Undervoltage {LU), Inverter overload/overheating (OH1), Motor overload
(Electronic thermal OL relay trip) (OL1), Externaf fault (OH2), Setting error
(Err1), DSP error (E3), Fault memory (Immediately previous 4 faults)
Charge lamp DC intermediate circuit voltagé
Conditions Installation location Indoor, not more than 1000 m above sea level. Do hot install in a dusty location
or expose lo corrosive grases or direct sunlight
Ambient temp humidity | —10°C to +50°C (Remove the cover to allow use at +40°C to +50°C)
20 to 90% RH (Non-condensing}
Vibration 5.9 m/s? (0.6 G) or less {Conforming to JIS C0811)
Storage temp. -25°Clo +65°C ' '
Dogree of pfotection IP40 enclosure {cocling fan: IP20)
Installation method Inside switchboard, External cooling
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(2) External Dimension
. (D Inverter Cabinet

008

Model 001 002 004 015 022 037
2AX Front view Fig.1 | Fig.1 | Fig.1 [ Fig.5 { Fig.5 | Fig.8 | Fig. 8
Side view Fig.2 | Fig.3 | Fig. 4 | Fig.6 | Fig.7 | Fig.9 | Fig. 10
7AX Frontview . | Fig.1 | Fig.1 | Fig.5 | Fig.5 | Fig.8 | Fig.8 -
Side view Fig. 2 | Fig.3 Fig._ 6 | Fig.7 | Fig.9 | Fig.9 -
4AX Front view - - Fig.5 | Fig.5 | Fig.B8 | Fig.8 | Fig. 8
Side vie_w - - Fig.7 | Fig.7 | Fig.9 | Fig.9 | Fig. 10
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(3) Application Of Wiring And Equipment

| ["Motor output [HP] 1/4 172 1 2 3
| Inverter type 002 - 004 oos8 015 022 037
Applicable 2AX | L1,12,13 - 35 5.5
wire size UV, W 35 5.5
mm 7AX | U1, L2 35 55 -
U Vv, W - 35 55 -
4AX L1, L2 L3 - 35
UV, W - 3.5
{(+). DB - 35
GND (PE) 2.0
Control circuit 1.25
Fuji MCCB 2AX ' SA33B/15 SAR3B/20 SA53B/30
7AX SA32B/30 SAS52B/40 -
4AX, - | SA338/5 $A338/10 | SA33B/15
i | Fuji ELCB 2AX 8G33B/15 5G33B/20 $G53B8/30
| 7AX SG32B/30 - SG52B/40 -
: 48X - . SG33B/5 §G338/10 | SG33BMS
Fuse [A]™ 2AX 5 (20A%s) 5 (70As) |10 {120A%) 20 30
: 7AX 20 {70A%s) |20 (120A%5)[20 (150A%s) 20 30 | 40 -
. 4AX — : 5 10 20
i | Fuji magnetic 2AX SC-1N SC-05 SC-5-1
'| contactor 7AX SC-1N [ 'sc-05 | 8C-51 | SC-IN_ -
4AX - - 8C-05
Fuji thermal 2AX TR-1SN TR-iSN | TR-18N | TR-1SN | TR-1SN | TR-1SN
relay ' (0.95 ~ 1.45) (1.7~28)| (28~42 | (5-~8) 7~11) | (12~18)
7AX TR-1SN TR1SN | TR-1SN | TR-1SN | TR-1SN | TR-1SN
‘ (0.95 -~ 1.45) (17-~26) | (28-42)} (5~8) (7-11) | (12-18)
4AX TR-1SN | TR-1SN | TR-1SN | TR-1SN | TR-15N
- (095~ 145)| (14~22) [ (28~42)| (4-6) {6 ~ 9)
Spark kitler §2-A-0 (for magnetic contactor), $1-B-0 {for mini control relay and timer)

*1( ) minimum Pt values.

Notes: 1. The above tables are based on Fuji standard motors.
2. Wire size are based on 600 V voltage 1 V wire.
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(4) Terminal Function

Terminal . ' .
Code Terminal Name - Explanation
L1, L2, L3| 3¢ commiercial power supply input ierminal | Connection for commercial power supply AC 200 to 230 V or AC 380 to 460 V.
3 | L1, L2 |} 1 commercial power supply input terminal | Connection for commercial power supply AC200t0230V. |
2 U, V, W | Inverter output terminals For connection of a 3-phase induction motor.
g P‘(+), DB Externat braking resistor terminals For connection of an external braking resistor {400 W or higher).
_E(G) | Ground For connection of the ground wire. ' '
11 Frequency setting common terminal | Reference electric potential for voltage setting and current setting.
12 Frequency setting voitage input When DC 0 to 10 V (0 to 5 V) is input, the maximum frequency is
' reached at +10 V (5 V) and it remains proportional to the voltage
down to 0 V. Input resistance is 22 k(). {The 5 V level is for when the
e frequency setting gain is set to 200%.)
13 Power supply for frequéncysletting Stabilized power supply of DC+10V, 10 mA or less (for terminal 11).
Ct Frequency setting current input (+) When DC 4 to 20 mA is input, thé maximum frequency is reached at
_ 20 mA and it remains proportional to the current down to 4 mA.
CM | Control circuit common terminal Reference electric potential for the control input/butput signals.
FWD | Forward command input terminal Forward command when FWD-CM is closed and reverse command
«» | REV | Reverse command input terminal when REV-CM is closed. (Inverter decelerates and stops when FWD-
g CM and REV-CM are both closed.)
% X1 Multistep speed selection terminal 1 Examples: .
= X2 Multistep speed selection terminal 2 Multistep speed 1 when X1-CM is closed.
§. X3 Multistep speed selection terminal 3 Multistep speed 2 when X2-CM is closed.
= : Multistep speed 7 when X1-X2-X3-CM is closed.
g {When there is no input to X1, X2, or X3, operation wil! be at the
é frequency set via the keypad panel or via the analog signal.)
RT1 | Acceleration/deceleration time 2 Acceleration/deceleration time 2 is selected when RT1-CM is closed.
selection terminal Note: When there is no input to RT1, operation will be at
acceleration or deceleration time 1.
THR | External alarm terminal Motor will coast-to-stop when THR-CM is opened.
- (if there is no external alarm, the inverter cannot be operated unless
THR-CM is short-circuited.)
RST/BX | Reset/Motor coast-to-stop input When a trip occurs, the protection function is reset by short-
terminals circuiting RST-CM (closed) for 0.1 s or longer.
(If there is input to FWD or REV, operation is restarted simultaneous
with the reset.)
If BX-CM is closed during operation, a free-run stop will occur.
{Used when applying a mechanical brake.)
-FMa | Analog frequency meter terminal Outputs +10 V at the maximum frequency, and remains proportional
to the output frequency down to O V.
DC voltmeter (7 to 10 V): Internal resistance of 10 k{l or greater.
OC ammeter (1 mA); Adds 10 k() 1/2 W in series.
FMb | Digital frequency meter terminal Outputs 1440 Hz at the maximum frequency, and remains
‘ proportional to the output frequency down to 0 Hz.
o (Pulse voltage: Peak 5 v, 50% duty)
E RUN | Operation-in-progress signal terminal | Switches on RUN-CM when the inverter's output frequency is 1 Hz
2 _ or higher. (Open collector output, DC 27 V, 20 mA or less)
‘g‘_ 30A | Combined alarm terminals Output via contact 1¢ to indicate that the inverter's protection
*g function has been activated. .
= | 0B {Contact capacity AC 250 V, 0.3 A, cosg = 0.3)
g o
Q| 30C Pttt :
3 :/:SOB . 0308
0C : ‘: C ; o\o ;
: o 30A ! ¢ 30A
{Normal) {During trip)
NC

Unused terminal

Do not connect anything to this terminal.
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Function Code Table

Fuc%(ﬁg)" Function Data céde,' range igf;%g Fucrg:c:ieon Function  Data code, range Z:‘t:ttiﬁg
0 : Data change possible :
HRER E?ot?ection 1: Data.glhange ot 0 GRER tEi)rgebrakmg 0.01 ~ 30s 0.10
possible _
0: Keypad panel setting Multiste
FTa[7)| Freauency |3 antlog setting .~ | o | |ELIE4]] speed setiing 1000
_ comman {voltage + current) 1 —_—
; 0 : Keypad panel Multistep :
HREE Operation ration 0 £l 1212]| speed settin 20.00
l. command 1:$g$mir:al operation ... 2p " .
. : Multiste
GREE ?fjé;’;‘gg 0 ~ 400 Hz eo | |[F] [e]3] speed setting 30.00
| Base Multistep B
FL18]4]| frequency 0 ~ 400 Hz 60 GHER 3peed setting | 0.00 ~ 400 Hz 40.00
: i 0 : Output voltage i - T i
£l |o]s] 3‘3’33?””’ fé:';g;°v?“:%%$§r:$';'v "2—39{ HREB gﬂpggtggtting 50.00%
voltage 110240V, 210 460v: AvR | 260 | - 5 ———
; ) Multiste oy
[F] Jols)| feceleration 1,01~ 3600s 600 | |[F] [2]5] speed setting 60.00 |
Deceleration Multistep
R E B e 0.01 ~ 3600s 600 | |[F] [217 ;peed setting 60.00
[£] 12]8]] Torque boost | 0~ 31 (code) 13 £l |218] ﬁ,‘;g&‘:egfeéut ?ééﬂglg%&lg&u(té&ma) 0
FMa terminal The last four fault
F| [5]8]| output tevel [ 0 ~ 99 (code) 85 £] 12]9]| Fault memory | statues are displayed -
calibration sequentially. :
2:2poles 8: 8poles ;
Number of . in - Startin -
FT TS| motorpotes |4 ¢boles 10:10pokes | ¢ | |IFL 512] raquancy | 0~ 7512 1
Line speed Operating 0 : Inactive
£ display 0.01 ~ 200 0.01 Fl |3 mode of 1 : Active (Mode 1 ]
..nn coefficient ‘ ...n current limiting | 2 : Active gMode 2;
FTTE2]| shung ™™™ 0~ 8 (code) 3| |[FLI32]| Witing ever |20 150% 150
Acceleration/ Response time
] [:]3]] deceleration | 0.01 ~ 3600s 1000 | {[£] 13131 for turent | 0~ 98 (code) 0
time 2 limiting mode 2
Restart after . ;
G : Inactive Bias
EL L]+ momentary 13 Active 0 | |[FLI3M]| requency [0 100% 0
Electronic . 0 : Inactive Gain for
F 511 thermal 1 : Active {for standard motor 0 Fl |315]] frequenc 0 ~ 200% 100
.ln. overload relay | 2: Aclt\;vé {for FVal;nchnt%r)) .... s:‘t;ing si)g!;nal
Electronic . _ .
£ 1:]6]| thermat over- | 30 ~ 105% oo | {[£] [3]6]| High timiter |0~ 100% 100
foad relay level B '
F[ [iT7)| pC brake |9 Inactive o | |[F[3[7]| Low timiter |0~ 100% 0
DC brake ,
; : Motor i
71 i/l8] ?rtgam%cy 0~60H: 0 (£ 1318]| characteristics | ©~ 10 5
' DC brake : Data 0 : Inactive
Fl [s] voitage G ~ 15 {code) o | [{e] [318]| initatization 1:I{‘ct(i;vg 0

(Note) During operétion. function code data 06 to 13, 21 to 27, 29, 35 and 38 is possible. Also, all function codes and data
verification is possible. : }
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