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Attachment Screws

Keypad

Panel|

— Part Name &

The keypad panel can be easily
removed from the inverter unit
by loosening the 2 attachment
screws. With the optional exten-
sion cable, remote operation and
display is possible.

Graphic Display

\L MONITOR

Frequency and output current
are graphically displayed. The
main input/output signal ON/OFF
is also displayed.

When in program setting mode,
the appropriate information is
displayed graphically and by let-
ters for easy function selection
setting.

Program Key

GRAPHIC DIBPLAY

Normal mode or program setting
mode selection key. Key lights up
when in program setting mode.

Shift Key

Function —

Digital Monitor

When setting the program, the
function code is indicated by
the 2 digits on the left, and the
data code corresponding to the
function code is indicated by
the 2 digits on the right.

-+ During operation it displays the
i set frequency, current, voltage,
etc. If a protective STOP occurs,
the cause of the problem will
'« be displayed as a code.

A

RN

Unit Indicators

i The unit information is dis-
played by LED.

LCD Brightness Control

Dial

¢ This dial permits adjustment
1 for easy to read brightness.

Up-Down Keys

SET

SHIFT
4 3

These keys increase and de-
crease the frequency or

Selects unit display during either
RUN or STOP when program
key is in normal mode.

Also used for successive selec-
tion of code blocks for each func-
tion when program key is in pro-
gram setting mode. (for code
blocks, see Section 7)

Set Key

Reset Key

| speed.

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

STOP Key

This key is used for stopping
operation. The key will light
when in STOP mode.

RUN Key

Resets abnormal STOP
condition when program
key is in normal mode.

Data read-out and write for each
function through this key. Also,
when setting data on the graphic
display, data accessed on the
display can be written.

Also changes from data
update mode to function
selection mode when pro-
gram key is in program
setting mode.

If pressed in External Signal
Mode (1501), OH2 will be
displayed, and inverter will
coast stop.

Key used for starting oper-
ation. The key lights up
during operation.

This key does not function
when data code selection
is in terminal block opera-

tion [15:01} or link operation
15:02].



1. Introduction

Thank you for purchasing the FUJI "FVR-G7S" inverter. This inverter uses 32 bit DSP for
multi-function and high performance in a variety of applications.

This instruction manual is included with the inverter, and is provided for the convenience of
the end user. Please be sure it accompanies the inverter.

2. Inspection Items Upon Delivery

Please inspect the following items upon receipt of your inverter.

(@® Check the name plate 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 Fuji
sales office or the distributor where the unit was purchased.

Name Plate

s, o
_TYPE__FVROTS5GTS-4EX _ — @

_SU ‘; % 30 _380~460V _ 50/60Hz . ® @ 6
_OUTPUT 14kvA  18A. 0. 2~400Hz.
SERNO  992088R0Q0 % @

Fuji Electric. Coi,Ltd:

(») Applicable Motor: (® Frequency: 50/60 Hz

v

004—0.4kw

008—0.75kw (® Rated output current

015—>1.5kw AC 200V series AC 400V series:
022-2.2kw 3A —004(0.4kw) 2.5A—008(0.75kw)
040—4.0kw 5A—008(0.75kw) 3.7A—015(1.5kw)
055—5.5kw 8A—015(1.5kw) 5.56A—022(2.2kw)
075—7.5kw 11A-5022{2.2kw) 9.0A—040(4.0kw)
110-11kw 17A—040(4.0kw) 13A—055(5.5kw)
150—15kw 25A—055(5.5kw) 18A—075(7.5kw)
185—18.5kw 33A—075(7.5kw) 24A—-110(11kw)
220-22kw 46A—-110(11kw) 30A—150(15kw)

@ Power Series: 2EX— 200V, 3@ series
1 4EX — 400V, 3o series

(® Phase: 3¢ — 3 phase
® Voltage range

200 ~230V — AC200V, 3@ series
380 ~460V — AC400V, 32 series

59A—150(15kw)
74A—185(18.5kw)
87A—220(22kw)

OQutput frequency range:

Serial No.

39A—158(18.5kw)
45A—220(22kw)

0.2 to 400 Hz



3. Construction & Handling

The FVR-G7S series feature completely enclosed construction (IP40), except for the cooling
fan (IP 20), for improved adverse environment resistance. Also, with the detachable cable
inlet, wiring can be easily performed.

@ ® @

FVR004 to 040G7S-2 EX
FVR008 to 040G7S-4 EX

®

FVR055 to 075G7S-2 EX
FVR055 to 076G7S-4 EX

FVR110 to 220G7S-2 EX
FVR110 to 220G7S-4 EX

® ®® Note) FVR004 ~008

models are not
equipped with
cooling fans.

@ Inverter Cover
@ Terminal Cover
(® Ventilation Hole Blind Plate
® Cable Inlet Plate
(® Operation Panel
(6 Heat Sink
(@ Mounting Screw Holes
Inverter Cover Screws
@® Terminal Cover Screws
Rating Nameplate
@ Cooling Fan

(except FVR004 - 008)
Rubber Bushings (provided loose)

Q@ Inverter Cover

@ Terminal Cover

® Ventilation Hole Blind Plate
@ Cable Inlet Plate

(® Operation Panel

(® Heat Sink

(@ Mounting Screw Holes
Inverter Cover Screws

® Terminal Cover Screws
Rating Nameplate

@ Cooling Fan

@2 Electrolytic Condenser
Rubber Bushings (provided loose)

@ Inverter Cover

@ Terminal Cover

Ventilation Hole Blind Plate
Cable Inlet Plate

Operation Panel

Cooling Fins

Mounting Screw Holes
Inverter Cover Screws
Terminal Cover Screws
Rating Nameplate

Cooling Fan

Electrolytic Condenser
ubber Bushings (provided loose)

POPEPOPO®®
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(2) Installation & Removing the Terminal Cover

Remove the cover using the following procedure. Reverse the procedure to install the cover.

[Step 1] (Step 2]
Loosen Wh”? |
screw (9 pressing (A) in
the direction
of the arrows,
lift off the
cover.
T T T Contrpl Circuit
A Main_Circuit E?c:?klnal
FVR004 to 040G7S-2 EX g'ec;fcnlgnal
FVR0O08 to 040G7S5-4 EX
[Step 1] (Step 2]
Loosen While
screw (9) pressing (A) in

the direction
of the arrows,

lift off the
cover.
Control Circuit
A Main Circuit gtlérrr:(inal
FVRO55 to 220G7S-2 EX g‘f;g‘k'na' oc
FVRO55 to 220G7S-4 EX

4. Operating Precautions

Misconnections in the wiring, etc. will result in damage to, and failure of the unit. Please
carefully note the items listed below, and use the unit as indicated.

©

Do not impress power supply voltage that exceeds the standerd specification voltage permissible flucution. If excessive
voitage is applied to the inverter, damage to the internal elements will result.
Do not connect power supply to the output terminais (U, V, W). Connect power supply only to the input terminals
(L1, L2, L3).
Do not connect power supply to the breaking resistor connection terminals ((+), DB). Never shortcircuit between
(+)-(-) or (+)-DB terminals, and do not connect any resistance with a resistance value ({2) less than standerd applicable
breaking resistor.
Do not connect power supply to the control circuit terminals. {(except for 30 A,B,C)
For RUN and STOP, use the FWD-CM (forward) and REV-CM (reverse) terminals. Avoid using a 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 supply capacity between 1.5 times of inverter output capacity and 500 kVA. If a power capacity greater
than 500 kVA, use a Line side AC 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 conncted.
If the inverter protective function is activated, consult Section 11 “Troubleshooting”, and after remove the cause of the
problem, resume operation. Do not reset the alarm automatically by external sequence.
Do not perform a megger test between the inverter terminals or on the control circuit terminals.
Erorr in current detection may become large when;

a) The cable length between a motor and an inverter is longer than 100m.

b) A specially designed motor is used.

¢} Aninverter capacity is 2 ranks or more larger than a motor capacity.

© ©

Qe ©®

©@e
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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. (Remove the
ventilation cover when the temperature exceeds +40°C)

@ The humidity should be between 20 and 90% RH. Avoid any location subject to dew
condensation, freezing or where the inverter would come in 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 1,000m, and vibration should be
less than 5.8 m/s? {0.6G}.

(2) Installation Direction & Mounting Space

(D Direction
Install the inverter vertically so that “FVR-
G7S"” can be seen in front. Horizontal or other

12cm or

(5 inch) more positional installation will cause overheat of
the inverter.
@ Space
: The inverter will generate heat during
5cm (2 inch) B B 5cm (2 inch) operation. Allow sufficient space around the
or more or more unit as shown in the picture on the left.
————>

(® Mounting plate
Heat sink temperature will reach around
+90°C during operation. Please use
thermostable material for inverter mounting
plate.

kzcm (5 inch) (®» Multi-mounting

or more When 2 or more inverters are installed within
an inverter switchboard, arrange them side by
side, also keeping the spacing (shown on the
left) between each inverter. Please refer to the
technical data for pane! design. (MEH341)

(3) Mounting Screws & Holes
() Mounting screws or bolts should be M5 or M8.

@ For the location of mounting holes, see "External Dimensions" in Section 12.

NOTICE

The durabity and reliability of the inverter will be affected by ambient temperature. Do not place the
unit where ambient temperature is not proper. Observe the following temperature range.

With ventilation cover: -10 ~ +40°C
Without ventilation cover: =10 ~ +50°C

(4) Cable Opening {wiring lead-in plate)
Use the rubber bushings supplied loose with the inverter to prevent cable damage and
for dustproofing.



6. Wiring R I 1 e ) S A A A

(1) Main Circuit Wiring (pr\él)D (Gpl\él)D
@ Power supply connection (L1, L2, L3) _l___. 1
- MCCB
Connections can be madg T 3 67 & ¢ Thermal overload relay
regardles.s. of phase rotation. Corrrerdal bower supply 3-phase motor
@ Motor wiring (U, V. W) - FVR004 to 040G7S-2EX
When connected normally, the FVROOS to 040G7S-4EX _
motor will rotate counterclockwise n (G2 (B[] U VW] L
when viewed from the load side. GND GND
If the motor rotates in reverse, {PE) (PE)
i [ — o
l\?\/tet:acrtr]'r?i?\%? sgr»]/nZech‘otnhse Ve = M(;C; 32 Thermal overload relay
" 7
@ Ground terminal connection [GND (PE)] E\?Rmmemial pOéveSr Slé[))(ply 3-phase motor
do not operate 055 to 075G7S-2
For safety reasons, o | P FVRO55 to 075G7S-4EX
without the inverter being (TR B mla oV Iw]
grounded. . L ) | & L
The ground wire must be as thick and ?Pf\él)D (GPr\él)j
short as possible as shown in ’ghe 1
Applicable Wiring Equipment List (see L M%C: ) Thermal overload relay
i Appendix). ¢ ¢ 9
Section 12 App ) Commercial power supply 3-phase motor

FVR110 to 220G7S-2EX
FVR110 to 220G7S-4EX

Caution Note: Be sure that the power supply is never connected to the U, V, W terminals or
the (-), {(+), {+), DB terminals.
Be sure to provide fuses, specified on page 65, on input line of inverter.

{2) Control Circuit Wiring RUN | Starts operation
@ Factory wiring at the time of shipment STOP]: Stops operation
The operation as well as the frequency is [AIV]:  Frequency setting

through the keypad panel. * Function settingl "|5|31"-7 . I "|5|3T3]

Operation as shown above is
possible with the factory
setting. The frequency is set at
50Hz at the time of shipment.

* For functions, see Section 9,
0l D (1)and (2.

[wTo [ran T run ] #m o [rn [rrz[rm [ [ 2 | s Jom ER
ENEIESEN s [ [rv[ o [uliz]n [om ] om]

When External Signal Mode is selected, and FWD-CM or REV-CM terminals are connected,
inverter does not start at power-up, causing OH2 trip. To start the inverter disconnect all the

FWD-CM and REV-CM connections, press RESET key, and make FWD-CM or REV-CM
connection.

@ Operation through control circuit Please wire as shown below. See Section 12 for
terminals (external operation) an explanation of each terminal.

M A X * | * 1)

%4 External braking resistor unit thermal
___ ETCE0mA

switch (normally close contact)
* 2) Motor protective thermal switch
AN Y {normally close contact).
‘ * 3) When the current setting and the

voltage setting are input at the same

? time, the setting wi i
, g will be their resultant
LLVLLAOL] !o:? L:Uf ls:M[ L:T l"’fi LST ]C:"f ]“X'[ llzle I”Xal |CM°“i IC:MIJ total value. (when the function setting
is EE )
5 4-20 * 4) When 3-wire contro! function is
mA O selected and the HLD-CM contact is
it n TP P S G § o closed, the FWD and REV terminal
""""""" : H : ’» ' l —Iiz_li zir%nsgfirglénput as pulse signals and
I - = .
P :‘f i RO *5) When the FWD and REV signals
Ir_\ter'r;al L—=C - T s close at the same time, inverter will
circui

decelerate and stop.



1. When both RUN/STOP and the frequency setting is performed through the control circuit

terminals, the function setting should be nﬂn 1618 tlor| t|8|alel .

If RUN/STOP is performed through the keypad panel, and the frequency setting is performed
through the control circuit terminals, set the function at {{[5]8]8] HEEAR

or|:]6]5]e

3. |If RUN/STOP is performed through control circuit terminals, and the frequency setting is

performed through the operation panel, set the function at nﬂn HEEE

(3) Wiring the external braking resistor unit (optional)
When frequent braking or high torque braking
is required, connect the optional braking

resistor as shown in the diagram on the right. 1 ]
* R X [wvTou [rar]run] Fm Juco] rriTRv2[tHR] xi [ x2 [ x3 [ cm ] cm)
1 Remove the factory installed jumper from the e Tao8 soc s ex Jrwolrev] o [ 11 [ 12 [ 13 [oM o ]
[CM|_[THR] terminals. If the jumper is not e EIC I T meRE
removed, during operation the OH2 alarm —
will not function. P(% TR
*2 x Option 1: Braking resistor (04 to 22|(W) % 1 Braking resistor é—)(—é Braking resistor

* Option 2: Braking unit (MUHI} and Thermal overload refay
DB braking resistor (11 to 22kW)

FVRO04 to 040G7S-2 EX
FVRO08 to 040G7S-4 EX

| f 1
LY | OL | FARJRUN| FM {HLD{ RT||RT2|THR| XI | X2 | X3 | CM | CM LV [ OL [FAR{RUN| FM |HLD| RTI|RT2 [THR| X1 | X2 | x3 | CM | CM
304 308{ 30c[rsT] 8x [Fwolrev] ¢1 | 11 [u2 [ 13 ]em [30a] 308] 30cJRst] ax Jrwo[rev] Cr[ 1 | 12 ] 13 [cm]em

[o]e]e]wlalw] o] v] ] [vlefu]lwlo]Te] v+
| 1
= =
* 1 Braking resistor Lede :S : 62> Braking resistor * 2 Braking unit PrejnulPfoe] ;, ,% prooo] i l g Braking resistor
hyons - BUIII series > RE
ermal overload relay Thermal overload relay
FVR055 to 0756G7S-2 EX FVR110 to 220G7S5-2 EX
FVR055 to 075G7S-4 EX FVR110 to 220G75-4 EX

[Caution Notes]

If the (+)-DB terminals, or the (+)-(-) terminals are inadvertently short-circuited,
damage to the inverter will result.

Inverters having a capacity of 11 kW and above are not supplied with an internal
DB transistor. Always use a braking unit (BUIll series) in conjunction with the
dynamic braking resistor (DBIIl series). Omission of the braking unit can result in a
Potentially hazardous condition due to severe resistor overheating.

Before wiring an external braking resistor (DBIll series) to inverter capacities of 7.5
kW and below make certain to first disconnect the internal resistor wiring at (+)
and DB terminals. Removed internal wiring must be insulated with a suitable
| @PProved material prior to inverter operation.

_._6__



(4) Basic Schematic Diagram

Power supply N
* MCCB Thermal overload relay

FVRG7S-2EX: AC200~230V
50/60Hz

FVRG7S-4EX: AC380~460V
50/60Hz

* Option
u P

L2

L3 -
Ground

* Frequency setting POT

(1kQ, 1/2W, B characteristic)

A= - - 13
g I\
— 12 HQ %  Braking resistor
I \ (0.4 to 7.5kW)
—— T (+)O

]

GND (PE) (+)O '

2 __| DBIIl series

Braking resistor
i Thermal overload relay

FWD DB
REV

RST

X1

X2

Alarm
{Any fault)

X3

RTI * Braking section

(11 to 22kW)

RT2
CM

OOOO?I?lO]?

FM _C

THR

* Braking unit *  Braking
resistor
Cl BUIIIl series DBIll series

BX

GND (PE) G
HLD

Gro—und

[Caution Notes]

(D The control circuit terminal wiring should be kept as far as possible from the main circuit
wiring to prevent operational error due to noise interference. Never install them in the
same duct or conduit. (A separation distance of 10cm or more is recommended.)

If the control circuit wiring must cross the main circuit wiring, make sure it crosses at a
right angle.

@ Use shielded wire for the control circuit wiring, which should be as short as possible (20m
or less).

(Connect outer covering of the shielded wires to the inverter ground terminal and leave
the other end open.)

(® Install a surge absorber in parallel with any magnet switches or solenoid type coils, etc.
which may be close to the inverter.

(@ Be sure to provide fuses, as specified on page 65, on line terminals of inverter provide
MCCB as needed.

(® Don't connect CM and/or 11 terminal to the ground.

_7_



7. Keypad Panel

(1) Part Name & Function

Mounting Screws

The keypad panel can be easily
removed from the inverter unit by
loosening the 2 mounting screws.
With the optional extension cable,
remote operation and display is
possible.

Graphic Display

Frequency and output current are
graphically displayed. The main
input/output signal status is also
displayed. When in program
setting mode, the appropriate in-
formation is displayed graphically
and by letters for easy function
selection setting.

Program (PGR) Key

DIGITAL MC

o

SHIFT

PRG SET

Normal mode or program setting
mode selection key, Key lights up
when in program setting mode.

SHIFT Key

SET Key

When program key is in operation
mode, unit display can be changed
while in either RUN or STOP.

In program setting mode, this key
allows function selection by dis-
playing each function code block in
sequence. (for code blocks, see
the following page}

Data read-out and write for each
function through this key. Also,
when setting data on the graphic
display, data accessed on the
display can be stored.

(2) Controlling Method of Keypad Panel

When the power supply is activated, the keypad pane! display will be
as shown in the figure on the right. If the key is pressed at this
point, operation will be at 50Hz according to the function code setting at

the factory. Use the [ STOP jkey to stop operation. For wiring

connections, see the basic wiring diagram in Page 7.
To change the function code, use the following procedure.

1) Selection of Function Code (LED lights)

Use the key to set program mode.
The Program mode is shown in the chart to the right.

One of the function codes; IEE {functions 00 to 22),

12]]e]+] tunctions 00 10 621 or  [e]e]]e]

82)

2| {functions 00 to

will be selected for the degree of complexity.

Each time the |SHIFT | key or key are pressed, it

changes the function code in the direction of the arrows

as shown at

right. (Example: E}E - HEEI)

The. keys change the function code in the
vertical direction as shown at right.

(Example: EE] - - )

2

Data Code Selection

After selecting the function codes, press the key
and the keys change the data code.

(some data
LCD GRAPHiIC DISPLAY)
Selected datg
terminates da
code selection.

are not displayed and are selected on the

s stored by the SET key. The RESET key
ta code selection,

and returns to function

Digital Monitor

wimn 3
m.‘n

GRAPHIC DISPLAY

RESET

Resets abnormal STOP condi-
tion when program key is in
normal mode.

Also changes from data update
mode to function selection
mode when program key is in
program setting mode.

When setting the program, the func-
tion code is indicated by the 2 digits
on the left, and the data code corre-
sponding to the function code is indi-
cated by the 2 digits on the right.
During operation it displays the set
frequency current, voltage, etc. If a
protective STOP occurs, the causes
of the problem will be dispiayed as a
code.

Unit Indicators

The unit information is dis played
by LED.

LCD brightness Control

This control permits adjustment
for easy to read brightness.

— Up-Down Keys

These keys increase or decrease
the frequency or speed. When
unit is in program setting mode,
they change the function code or
data values.

STOP Key

Key used for starting opsera-
tion. The key lights up during
operation.

This key does not function
when data code selection is in
terminal block operation

‘ or link operation
[15:02].

This key is used for stop-
ping operation. The key
will light up when in STOP
mode.

if pressed in External
Signal Mode (1501}, OH2
will be displayed, and
inverter will coast stop.

OHz r/min

50. 00 A .
ot v m/min

FREQUENCY F
CURRENT 1
prG | | sHiFT | [ seT | [ReseT | [ Run | [sTop
1
7Y

'
'
v
'
'

>l
>

K>

RS - &5
1=




(3) Display & Key Operation
C  RUN frequency setting method : f . freq. setting resolution
(digital setting) Maximum frequency Output frequency freq. setting (when one digt shift 0 the et
® Function setting 0.2 t0 60 Hz 0.2 to 10 Hz 0.01 Hz
Operation command (15) 10 to 60 Hz 0.1 Hz 0.002 Hz
00 or 01 60 to 300 Hz 0.2 t0 10 Hz 0.01 Hz
Frequency command (16) 10 to 100 Hz 0.1 Hz 0.01 Hz
00 100 to 300 Hz 1 Hz
300 to 400 Hz 02t010Hz 0.02 Hz
10 to 100 Hz 0.1 Hz 0.02 Hz
. 100 to 400 Hz 1 Hz
C DIGITAL MONITOR SHIFT key: Frequency display (flashes during STANDARD/STOP mode) -s——
® Function setting , N
LED Digital monitor selection (00} SHIFT key: Frequency display (flashes during one digit shift and STOP mode)
- 00: Output frequency 1
8 01: Output current SHliFT key: Qutput current display
@©
§ 02: Output voltage SHIET key: Output voltage display
‘_é’ 03: Synchronous r/min SHIFjT key: Synchronous r/min display
S
z 04: Line speed SHIFT key: Line speed display
, Output frequency & output current (% indication)
G GRAEHIC DISPLAY FREQUENCY
® Function setting 00 EEEENEEEEE
Graphic monitor selection (01) CURRENT |
AEEENEEREDN
Input signal status display
o1 MFWD MRT1
WREV HRT2
RHLD
Input/output signal status display
(Y X1
02 mMOL X2
WFAR |X3
HWRUN
O DIGITAL DISPLAY ®Function code display A
+SHIFT key: Advances function code to the code block containing the desired
. function code
+ V] keys:  Selects desired function code
[Al: function code minus 1
[V]: function code plus 1
®Data display
SET key: data read-out
+ [V keys: data change (update)
- data plus 1
o [V1: data minus 1
3 SET key: Data store (After data store, do not turn power supply off during 5 s.)
€ RESET key: End data change
€
@ | O GRAPHIC DISPLAY @®Function code display mode
8’ [Al*SHIFT key:  Advances function code to the code block containing the desired
a function code.
« (V] keys: Selects desired function code.
' Moves Cursor up.
: moves cursor down.
@Data display mode
SET key: Data read-out
- [V keys: Data change (update)
: data plus
: data minus
SET key: Data store (After data store, do not turn power supply off during 5 s.)
RESET key: End data change (returns to function code display)
O DIGITAL MONITOR Alarm message data display
0OC1, 0C2, OC3, OV, LV, OH1, OH2
OL1, Err1, Err2, Err3, Errd
§ RESET key: Fault condition reset
E_ O GRAPHIC DISPLAY Operation condition display Trip record display
= F = XXX.XHz 0=L (Present)

| = X. XA -1 =0V (Last)
V= XXXV [SHIFT| ON -2 =0C1 (Before-last)
Temp = XX°C -3=0H2 (Before-before-last)

__9__




8. Operation

(1) Pre-Operation Inspection o '
After mounting and wiring is completed, check the following items before supplying power
to the inverter.

(@ Check wiring for errors. (especially main circuit wiring)

(@ Make sure there are no wiring chips, screws, etc. remaining in the inverter.
® Make sure all screw and terminal connections are tight.

@ Make sure no compressed wire ends are touching other terminals.

[Caution Notes]

Megger Test

Do not conduct megger tests between the inverter terminals or control circuit terminals. For
megger testing method, see Section 10 Maintenance & Inspection on page 58.

(2) Test Run Check Points

Conduct the test run at a low frequency of around 5Hz. Conduct the test run in a safe manner,
and check the following points.

() Smooth rotation

@ Correct rotation direction

(® Abnormal vibration or noise in the motor

® Smooth speed increase and speed reduction

(3) Selecting Operation Method

For the FVR-G7S series, the following methods select the RUN/STOP signal transmission
method and the frequency setting signal transmission method.

RUN/STOP Operation Method Code Setting Frequency Setting Operation Method Code Setting

Operation Panel Method

1 keys HEE keys

POT or analog signal
2 {DC 0 to +10V)

Analog signal
(DC4 to 20mA)+{DCO to 10V)

[--]
o]
=1
[]

External Signal Method

! (FWD. REV) HEEII keys

POT or analog signal
(DC 0 to +10V)

6 (584 % 30mA+(DCO + 101 HEEE

Multistep speed operation (8 stages possible)
¢ For RUN/STOP and manual speed frequency setting, the function codes are ‘ HE for setting as above.

L e, 8 e s 0 gTg 7] 33 318 LA 319 911

;’r‘]’""erf; External Signal Mode is selected, and FWD-CM or REV-CM terminals are connected,
FW‘E_S'MdOes not start at power-up, causing OH2 trip. To start the inverter disconnect all the

COnnectiOna_md REV-CM connections, press RESET key, and make FWD-CM or REV-CM




(4) Setting Data Codes
In order that the inverter (including the motor) may operate under optimum conditions, other

function code changes may be required.
The following is a general explanation of the code setting method.

The details for code setting are given in Section 9. In addition to and , also be

sure to fully understand the other basic codes M@Lﬂ , ]_"L"J "1‘? l "l -:’I etc.

(®) Data code resetting in STOP mode

STOP Operation signals ( key, FWD & REV terminals) are completely in the
OFF mode

* The frequency that has been set will blink on the display EEE

(factory setting).

E:{El Press the PRG key EE.'

Different function block

Se'®%o the preceding block
of Function

code bloc
K/ Function code block backs key is
pressed when cursor is the uppest
point in the block.

Dischange
the block

to the next block

Function code block advances each
time key is pressed.

~ | ) _
Same function —]I Selects function code within the block.
block l

SET Call the present data EEEE

I
New data code selection
BEEH

Stores data EEEH (Do not turn power OFF for 5 s.
after data write.)

Returns to function code block change mode

Other
function
change?

YES

For change of other data, repeat the above procedure

PRG Ends function setting mode, returns to STOP mode

When External Signal Mode has been selected and FWD or REV is turned on during data setting in
PROGRAM Mode, turn off the FWD or REV and PROGRAM Mode and turn on FWD or REV to start

motor.




(@ Data code resetting in RUN mode

Function codesto,to will allow data setting in the RUN mode

Verification of all function codes and data is also possible.

After end of data setting, press| PRG | key to return to frequency display.

{5) Control Circuit Connection & Operation
(@ Factory connections

Lv oL FAR RUN FM HLD RTI RT2 THR X1 X2 X3 CM CM
30A 308 30C RST BX FWD- | REV Ct H 12 13 CM CcM

* [:]5]8]al. [:]6]28]8] Basic connection required for keypad operation.
@ Common terminal connection example irrespective of operation method

=
/
I+
Lv oL FAR RUN FM HLD RTI RT2 THR X1 X2 X3 CM c™M
30A 30B 30C RST BX FWD REV (o] Il 12 13 CM CM

5

S
d

| S 4
lme;;{e—zr;i;cuit
® 30A, 30B,30C ..o When inverter is in alarm STOP, contact
_ signal ("c" contact) is output.Used for alarm circuits, etc.

® FM . Used for external analog meter when frequency indication is
needed.

® THR....ooeieeee, Connected to CM terminal at the factory. Connects to "B" contact
{(normally close contact) of external alarm signal when inverter STOP
is desired through external alarm.

® RST.ieeee e, Connects to RESET key for alarm STOP reset

O BX e Connects to "A" contact (normally open contact) signal when inverter

free-run is desired during normal operation.



®' Keypad panel operation ( | [5]5]2])

Forward

Reverse

FWD
-CM

REV

Lv oL | FAR | RUN | FM | HLD | RTI | RT2 | THR | XI X2 X3 CM | M
30A | 30B | 30C | RST | BX | FWD | REV | CI N 12 13 ™ CM
I- & 1
) 1 )
| L
Q Q R —
a. Common terminal connections are as explained in (5)-@.
b. Rotation direction: short circuit between FWD-CM for forward rotation, short circuit
between REV-CM for reverse rotation.
c._For frequency setting, select from the following 3 types of function code [ {[5].

elgle]:

[A][V] keys for digital setting
Connection of 1kQ(1/2W) POT to 13, 12, 11 terminals; or input of DC 0 to

+10V DC voltage signals to terminals 12, 11(12 is +.)
Added setting of DC 4 to 20mA DC current signals to terminals C1, 11 and DC 0
to +10V DC voltage signals to terminals 12, 11 (12 is +.)

d. RUN Operation Example ([:]6[3]8))

RUN

:
]
:
STOP RUN | | A STOP

_——— -

]
RUN SsTOP .

ON

ON

ON

* When FWD-CM, REV-CM are both ON or OFF, deceleration STOP will result.



- @ Terminal operation (

Forward

Reverse

FWD
-CM

REV

islal )

Lv oL

FAR

RUN

FM

HLD RTI

RT2

THR

CcM

CM

30A

308

30C

RST

BX

FWD

REV

Cl

CcM

CM

a. Common terminal connections are as explained in (5)-@.
b. Rotation direction: short circuit between FWD-CM for forward rotation, short circuit

between REV-CM for reverse rotation.
c. For frequency sett_ing, the same 3 types can be selected as in (5)-(3).
d. RUN Operation Example

ON

F

ON

ON

ON

* When FWD-CM, REV-CM are both ON or OFF, deceleration STOP will resuit.




(6) Advanced Operation
(@ Multi-step speed operation (X1, X2, X3 terminals)
Multi-step speed operation up to the 8th step is possible.

Lv | OL | FAR | RUN | FM | HLD [ RTI | RT2 | THR | XI X2 | X3 | cM | cm
30A | 30B | 30C | RST | BX | FWD | REV | ClI [ 12 13 { CM | cMm
& & i : |
t ! |
IO N
Q ? S S—

a. Setting is for operation method, and for manual frequency setting method.

b. The settings are: for multi-step speed 1,for multi-step speed 2, for multi-step
speed 3, for multi-step speed 4, for multi-step speed 5, for multi-step speed
6, and for multi-step speed 7.

c. RUN Operation Example

Forward

Reverse

1
[}
]
]
]
]
]
|
I
|
I
|
1
|
1
[}
[}
'
]
i
I

1
[}
. ! . '
Spleed 5 Manual speed Speeq 6 Speed7
1 I
' :
!
I

S;peed 1 :Speed2: Speed 3
1

Speed 4

X| ON ON ON ON

ON ON

ON ON

FWD ON
-CM

REV ON
-CM




(@ Step Acceleration. Deceleration Operation (RT1, RT2 terminals)
4 different types of acceleration and deceleration times can be externally switched.

& o

¢ d

Lv oL FAR RUN FM HLD RTI RT2 THR Xl X2 X3 C™m CM

30A 308 30C RST BX FWD | REV Cl I

o 6

12 13 CM CM
?l ?l L

a. Setting is| /]3] for operation method, and [ 1]6] for manual frequency setting method.

b. The settings are:[g[g] for acceleration time 1,[¢]3] for acceleration time 2,[2]4]for
acceleration time 3, for acceleration time 4, for deceleration time 1, for

deceleration time 2,[2]7] for deceleration time 3, for deceleration time 4.
c. RUN Operation Example

,
Acceleration 1 Acceleration 2 Acceleration 3 Acceleration 4

Forward

Deceleration 1 Deceleration 2

/

Oeceleration 3 Deceleration 4

ON

1
! ON

ON

P R R

RN PR G (UGS QN S iy

FWD ON ON ON ON




® Pattern Operation
Pattern operation can be accomplished by aligning the step frequency setting and the
timer setting.

Lv oL FAR RUN FM HLD | RTI RT2 | THR X1 X2 X3 CMm c™

30A 30B 30C RST BX FWD REV Cl h] 12 13 CM CM
o9
R ¢

a. With function HEEH pattern operation can be selected. (With nﬂﬂﬂ data , ,
, , , and cannot be accessed.)

b. sets the frequency setting for Multistep Speed 1. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 1 timer.
sets the frequency setting for Multistep Speed 2. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 2 timer.
sets the frequency setting for Multistep Speed 3. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 3 timer.
sets the frequency setting for Multistep Speed 4. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 4 timer.
sets the frequency setting for Multistep Speed 5. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 5 timer. .
sets the frequency setting for Multistep Speed 6. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 6 timer.
sets the frequency setting for Multistep Speed 7. sets the rotation direction,
acceleration/deceleration time, and the time for the Multistep Speed 7 timer.

(NOTE) When in timer display mode, use the key for changing rotation direction or
acceleration/deceleration time.

c. When in keypad panel operation mode (| :[5]8]8])

key  : starts pattern operation
RESET| key : stops pattern operation (can be used after | STOP | key)

STOP | key : temporarily stops pattern operation

d. When in terminal operation mode ( [¢[5]5]¢] )

FWD-CM ON : starts pattern operation
FWD-CM OFF : temporarily stops pattern operation
RST-CM ON : stops pattern operation




e. Operation Example

Forward

1

1

i

1 ]

I ]

] 1

1 I

1 [}

] [}

Reverse ' !
I
o
1 ]
1 ]
1 1
] I
]

w

1
peed 1 Speed 2 Speed 3 Speed 4 Speed 5 Speed 6 Speed 7,

Timer 6 ‘:Timer 7’;

——

—

imer 1 Timer 2 Timer 3 Timer 4 Timer 5

g ]

-—— _____E_____..——__-_..._ —_————— = — ——

FWD

-CM

]
1
1
!
1
Timer count

1 [T ]

— R
— 1t
:ﬁ"'F""E""""""" 2

(TP) ]

Cycle
completion

signal (TO)

* In operation, the multistep speed order is always in numerical order, 1 thru 7.

Caution) The decelation time after the time for the multistep speed 7 is over, is the
setting value in Decel (function code 09) at panel operation mode (function
code 15-00), and in function 42 at terminal operation mode (function code
15-01).



9. Function Explanation
{1) Function Code Tables

*{ ):400V series

GRAPHIC Function| . . . Minimum)| Factory
DISPLAY Code Function Display- Setting- Range Unit | Setting Remarks
@ Initial Setting
00 LED digital 00: output frequency [Hz) Can be set by SHIFT key during RUN/STOP
| DETL MHTE monitor selection 01: output current [A] 00: Ifthe SHIFfT key is preszmen the
BRHE MHTR 00 02: autput voltsge IV - | w Bk and the outpt Heaueney - con
. synchronous r/min be disolayed d the 3rd decimal
HTF:_?DUHD 04: line speed [m/min] pgc:p aved down fo the 3rd decima
FM CALIBRE
Graphics monitor 00: Frequency. Current Qutput frequency- output current {1 to 10 levels)
; : a _ ON/OFF ( W : lights / out)
01 | selection 01: Input-singal status 00 | onvorF (m ;ngms/z:n
02: 1/0 singal status
Motor noise _ .
02 reduction 00 to 05 (code) 03 6-pattern
FM terminal output _ g }
03 level calibration 00 to 99 (code) 85 100-step {approx. 6.5V - 10.3V)
04 04 | Automatic torque 00 : inactive _ 00
| OUTo TR boost control 01 : Active
TRE BOOST 05 Torque boost 00 to 31 {codel _ 13 32-pattern (00/01 is reduction torque curve)
TREFIMHE {5.5 kW and over 8)
RAUTO ACC Fine adjustment of _ 10 division fine adjustment for each
06 torque boost 00 to 09 {cods) 00 torque boost (05)
07 Automatic accel/ 00 : Inactive _ 00
decel control 01 : Active
08 Acceleration time 1
.01~3600s . . .
® OCCEL i 08 (LCD) 0.01~3600s 0.01 6.00 | (11kW and over 12.00)
DECEL 1 g9 | Deceleration time 1 (LCD) 0.01~3600s 0.01 | 6.00 | (11kW and over 12.00)
DRTH FRTC
10 Manufacture use function _ 00 About data changing, please inquire at
our office.
GRAPHIC i ) . ini
DISPLAY E"g:j?on Function Display-Setting-Range mm"‘“'“ gﬁiﬁg Remarks
(@ Basic Functions
1 N Maximum frequency 00 : 50Hz 04 {(code) when setting
B MA<Hz 01 : 60Hz
BFSE Hx 1 02 : 100Hz 1Hz | oo |(LCD) 0 ~400Hz
RATED U 03 : 120Hz
MTR FOLES 04 : free (Hz)
Base frequency 00 : 50Hz 02 (code) when setting
12 01 : 60Hz 1Hz 00
02 : free (Hz) (LCD) 0 ~400Hz
Rated output voitage 00 : 200V (400)* 03 03 (code) when setting
01 : 220V (440) (LCD)
13 02 : 230V (460) W 1(220v ¥ 230 (0-460)*
03 : free (V) (2v) |(380V)) OV setting : no AVR
02.04.06.08. 02 : 2 pole, 04 : 4 pole, 06 : 6 pole
M — s ,
14 | Number of Motor Poles 10.12 04 1088 pole, 10: 10 pole, 12 : 12 pole
15 _ Operation command 00 : Keypad panel operation
n PR COMHD 15 01 : terminal operation - 00
Hz COMNE 02 : link operation
ACC FTH 3 Frequency command 00 : digital Even when link operation mode is
H TRR BRE 16 01 : analog (voltage) - 00 selected, monitoring of the set frequency
02 : analog (voltage & current) is possible.
Accel/Decel pattern 00 : linear
17 01 : non-linear {S-curve) 1 = 00
02 : non-linear (S-curve) 2
18 Normal/High torque 00 : normal brake _
dynamic brake 01 : high brake 00
19 19 | Pattern operation 00 : Inactive _ 00
B FTHOFR 01 : Active
RESTHRT a0 | Restart after instantaneous | 00 Inactive
MHTR SOEF power failure 01 : Active - 00
FUHC BLK g1 | Coefficient for line speed (LCD) 0.01-200 0ol | 001
Function blocks used 00 : basic functions 00 : up to 22
22 01 : standard functions 00 01:upto 62
. 02 : all functions 02 :upto 82




GRAPHIC Function| . . . . ini Factory

DISPLAY Code Function Display- Setting- Range | g™ | setting Remarks
@ Standard Function

23 23 | Acceleration time 2 (LCD) 0.01~3600s 0.01 | 10.0 | Terminals RT1.RT2 ON . OFF

B OCCEL 2 )

ACCEL 3 24 Acceleration time 3 (LCD) 0.01~3600s 0.01 15.0 Terminals RT1 - RT2 OFF - ON
ACCEL 4 25 | Acceteration time 4 (LCD) 0.01~3600s 0.01 | 3.00 | Terminals RT1.RT2 ON:ON

26 2 | Deceleration time 2 (LCD) 0.01-3600s 0.01 | 10.0 | Terminals RT1.-RT2 ON - OFF

B DECEL 2
DECEL 3 27 Deceleration time 3 (LCD) 0.01~3600s 0.01 15.0 Terminals RT1 - RT2 OFF - ON
DECEL 4 28 | Deceleration time 4 (LCD) 0.01~3600s 0.01 3.00 | Terminals RT1.RT2 ON-ON

29 29 Multistep speed setting 1 (LCD)0.60~400Hz 0.002 | 000 | Only for pattern operation {19) mode

m MULT SPD1 select Timer 1 to 7 setting possible
TIMER i 30 | Timer 1 (LCD) 0.01~3600s 0.01 000 | When setting Timer 1t0 7
MULT SPD2 . ; Setting code (rotation direction -

i 31 Multistep speed setting 2 (LCD)0.00~400Hz 0.002 | 000 acceleration/deceleration time)
TIMER 2 X 00 : FWD- acceleration/deceleration 1
32 | Timer 2 (LCD) 0.01~3600s 0.01 0.00 01 : FWD- acceleration/deceleration 2
- FWD- leration/deceleration 3
33 33 | Multistep speed setting3 | (LCD)0.00~400Hz 0.002 | 000 | OB ED Ao erotion 4
Dag w)) 29 4 '

W MULT SFD3 24 i 0.01 0.00 04 : REV- acceleration/deceleration 1
TIMER 3 Timer 3 (LCD) 0.01~3600s : : 05 : REV- acceleration/deceleration 2
AT oD [ 55 [witstopspesaseng s [wcomo0—iie  o.om | o |05 R SECSSRICIGRnn §

; i Pattern operation summary
36 Timer 4 (LCD) 0.01~3600s 0.01 0.00 When keypad panel mode is selected

37 i : - {1500)

m MULT SFOS 37 | Multistep speed setting 5 (LCD)0.00~400Hz 0.002 | 0.00 RUN ey : start operation |
TIMER S 38 | Timer 5 (LCD) 0.01~3600s 0.0 | 0.00 (szgfe;‘ev - discontinue operation
MULT SFDo 39 | Multistep speed setting & | (LCD)0.00~ 400Hz 0.002 | 000 RESET key : pattern operation forced
TIMER & stop

40 Timer 6 (LCD) 0.01~3600s 0.01 0.00 When terminal block operation is
selected (1501)

4 _ 41 Multistep speed setting 7 (LCD)0.00~400Hz 0.002 0.00 FWD terminal : start operation

| MULT SPDT - RST terminal : Pattern operation
TIMER 7 42 Timer 7 (LCD) 0.01~3600s 0.01 0.00 forced stop

43 .

- - Electronic thermal 00 : Inactive When setting 01 {code)

a I || N 9
ﬁFL ILF.IF'JI'E; 8| overload relay 01 : Active 1% 00 | (LcD)30to 105%

L LIMITER L o

- 44 High limiter (LCD)0~100% 1% 100
FRERBIAS 9 > °

45 Low limiter (LCD)0~100% 1% 0

46 | Bias frequency (LCD)0~100% 1% 0

47 47 Gain 'lfOI' frequency sem'ng (LCD)0~200% 1% 100

W FREQBAIM Signa
JUMP H= 1 48 | Jump frequency 1 (LCD)0~400Hz 1Hz 0
JUMP Hz 2

== 49 Jump frequency 2 (LCD)0~400Hz 1Hz 0
JUMP Hz 3
50 Jump frequency 3 (LCD)0~400Hz 1Hz 0
51
_ 51 | Jump frequency range (LCD)0~5Hz 1Hz 0

B THYSTR
D BRAKE 00 : Inactive
DT BRE Hx 52 | DCbrake 01 - Active - 00
D BRE L

53 DC brake starting frequency | (LCD)0~60Hz 1Hz 0 0.2 Hz at 00
54 DC brake voltage 0 to 15 (code) 1% 00

55 55 | DC braking time (LCD) 0.001~30s 0.01 | 0.10

B DCBRKT
START He 56 Starting frequency (LCD) 0.2~60 Hz 1Hz 1 0.2 Hz at 00
LLINITER 00 : Inactive Wh tting 01 (code)
hut ey - : en setting 01 (code
SLIP COMF 57 | Current limiter 01+ Active 1% 00 | (LCD) 30 to 150%

" . 00 : Inacti
58 Slip compensation control 01: :sﬁv‘;e 00

5-9 FOT He 59 Frequency level detection (LCD)0~400H2z 1Hz 50
FOT HYSTR 60 | FDT and FAR signal hysterisis| (LCD)0~30Hz 1Hz 10
2l
Edbljlgé::SH 61 | Run signal finishing frequency| (LCD)0~400Hz 1Hz 0

62 | Overload early warning signal | (LCD)70~150% 1% 100




GRAPHIC Functi . Setting Standard | Function Factory :
DISPLAY Cose | Function | gg™ | Functon | Change Data Eany Other, LCD Display
® High Function
4.1 Terminal Function Change
63 el 2 X1, X2 and X3|] 00 |X1~X3 Multistep Speed (7 steps)
n i Q.\ 63 termu)al 01 X1 AHz | 0,002 Hz step addition 00 External input frequency addition
HOLD: FURC function X2 VHz | 0.002 Hz step subtraction - subtraction
-0l -FAR -
LU-OL-F#R 02 |X1 Brl DC Brake Control Brake selection
FWD/REV 00 HLD 2 wire
64 command hold 01 DRV | 3 wire ) 00
(3-wire control) 02 ™ Pattern operation cammand hold
V' Function is determined by
:; ARot:r:'Ti?\ al 00 | tormna LV | function code (66 to 68]
3 65 output cod oL 00
§ put code ol 3 bit FAR | Speed-step monitor in
= code pattern operation
ﬁ LU FUNC § 66 LV terminal 00 |LV Undervoltage signal 00
- 2 function o1 ov Overvoltage signal When selecting 3 bit code
0L FUNC . output, 0 to 7 step binary
FARFUMZ |2 OL terminal 00 oL Overload early warning signal code is output at LV-OL-
S| 67 function 01 CL Currentimiting monitoring signal | 00 FAR.
58 02 IP Undervoltage or restarting signal ! )
£ 2 - - Accordingly, the data which
5—“5 FAR terminal 00 |FAR Frequency equlvalence_dete_ction signal has been set is ignored.
68 function 01 FDT Frequency level detection signal 00
02 STOP Inverter stop signal {inverse of RUN signal)
69 RUN terminal 00 RUN Inverter running signal
| | FUN FUNC 69 function 01 TP Elr\\sh singal of each stage in pattern operation 00
o inish signal of each cycle i g tion
FM FUNL, 02 TO g Vi n pattern operatio
FM terminal 00 FM Frequency ronitor signal {analog) 00
70 function 01 AMP | Current monitor signal {analog)
4.2 Link Function
7 7 inverter unit} 00 - - | Central inverter Local inverter numbers are
B NO. ENTRY TL No. entry for[ o Local inverter 15 | recorded in order from small
UNITS link operation to _ _ to large.
{All inverters) 15
Number of units | 00 Total local inverters linked to Maximum number of
72 |linked (Centrat [ 1o - - ! central inverter 00 | connected inverters is 16.
inverter) 15 {Including central)
73 Link mode 00 _ _ | Inactive
B LINK MODE {All inverters) ol Inavtive
INPUT SEL NO. 73 02 - — | Individual monitorin 00
SELECT e ‘ g
03 _ _ oint operation
Run/Stop com-| g Keypad Central inverter oniy
74 mand input in _ _ 00 Refer to 1502
link operation o1 Terminal
{central inverter)
Inverter unit [6]0] Specified units No. to Central inverter only
75 [No. o to _ _ | connect 00
(Destination 15
address) 16 All units




4.3 Option Function

. i * i F \
GRA;I;;EAY Fncion | £ nction p;:r:?e Setting Data settmy | Other, LCD Display
76 76 |Adiustment for| 00 Current limiter 1. oo |Refer to function code
- current limiter 2| 01~99 Adjustment current limiter 2 57 _
i 00~99 Refer to specification
77 Option 2 00 of option
oM & s | Option 3 00~99 00
(The data setting
is allowed in the Option 4 00~99
run mode. 79 P o
4.4 Link Function
GRAPHIC Function | SetiNG Function Factory i
DISPLAY code Data Function | Standard Function Data Setting Other, LCD Display
Name Terminals
82
= Individual/All can be
FREGBITS operated from central
CODE keypad panel or terminal
W OFPR MODE 00 Normal operation block.

Local operates via central
zﬁ:‘;’lgccgi on - frequency setting as well as
function code ':% Operation keypad command.

7303 SET) g2 |8 mode in . ol

o Joint ] The central parameter

—\é operation lexcept function code : 71

3 to 75, 80 to 82} is
transmitted Individual / All.

01 Parameter copy Parameter transmission to

local in operation is not
possible.

(Errd will be displayed on

central)

—2

2._




(2) Function Explanation

Function Expalanation

Factory Setting
Function Data

@ Initial Setting
Function Coda Display
A s
U U| v m/min
B DETL MNTR
GRHC MMTR EEEE
MTR S0OUND
FMCALIBR n[n|n|
ulujul|

LED Digital Monitor
Selection

€3] [ea] [e3]
ERERE
©) |63 [o]
(<] [w] [~]

After the power supply is turned on. or after completion of
program, the 7 segment LED {4 digit) initial display data can be
changed.

Set frequency [Hz] (during STOP). output frequency [Hz] (during
RUN)}) displayed

Qutput current [A] display (virtual value)

(note)

Erorr in current detection may become large when;
a)  The cable lenght between a motor and an inverter is longer than 100m.
b) A specially designed motor is used.
¢l Aninverter capacity is 2 ranks or more larger than a motor capacity

Output voltage [V] display (virtual value)
Synchronous rotation speed {r/min] display

Line speed [m/min] display

go0 = 1800~

L uJj v N ]
FREQUEMCY FREGUEHNCY
SERRERARED ARERERRERD
CURRENT CURRENT
ENAERERRER SEEREBEEEE

ho )t =

FREQUEHCY
SRERANERENE
CURREMNT
SARERRERARE

o0l =

e,

TR
g e
FREQUEHNLCY

SERREAEEER
CURRENT

FREQUENCY
SAGRERERER
CURREHT
SBERSRRARAR

5
3

For each display mode, normally the display can be changed by
using the SHIFT key.

SO00:-

GO0 (k2 dk=

rrequency || _, (fereovency ]| _ i[Freauency
T sssEaseRs sEsNSERRREE
CURRE CURRENT CURRENT
sasEnssase sasEssREEn sasERsEERs
—
g et ")
SH 6] U Ut

FREQUENCY

P FREQUENCY €
asssnEAREn nLEsaanaNs

For frequency display, one digit shift to the right for verification is
possible by using the SHIFT key. (At this time the digit on the left
will not be displayed)

s[ale[gle~ {3]eafole]




Function Coda

Display

Function Expalanation

Factory Setting
Function Data

Y W dmin The LCD (liquid Crystal} display can be changed to the following 3
D " : 4 mmin modes.
. EHEE QOutput frequency [%). output current [%) Graph display M ,‘: mn
DETL MNTR o nguy
B GRHC MNTR ) .
MTR SOUMD Enmn Control terminal monitor 1
FH CALIBR
Control terminal monitor 2
Graphics Monitor Selection Enm
r—“’—, n on: flun ’—,'m m cu: i
g™ g™
FREQUEHLCY aLyv BX1
RORRBERREGE ROL ®#X2
CURRENT BFAR BX3
BEnNaRaaAER BRUN
e s
L) Ui
BFWD BRT1
BREV BRTZ
BHLD
@ With function | {{ /| the output frequency is a % of the set
maximum frequency.(by 10 %)
@ The output current is @ % of the inverter rated current. {by
10%)
® Signal condition ON is indicated by B.
No indication = OFF.
D E' a :,:.., The motor audible noise tone can be changed.
1 y  min —
- M E)n M3
DETL MMTR . 'U =
b 2 n
GRHC MNTR EE v
8 MTR SOUMD § Select from 6 types depending on the operating conditions
FM CRALIBR
Motor Audible EE
Noise Reduction
| W gmn This function regulates the frequency indication meter voltage
D 3. 4 mmn EEE level output from the FM terminal. ;
. 1
f Approx. 6.5V D 3 " B 5
DETL MMTR Within this range regulation can be 1/100 a
GRHC MNTR EEE ‘ resolution
MTR SQUND Approx. 10.3V
B Fi CALIBR
FM terminal Qutput
Calibration
M O—
e O— O




Function Coda

Display

Function Expalanation

Factory Setting
Function Data

M Hr r/min
B '—f{ A e
W AUTO TRE
TR BOOST
TR FINE
AUTO ACC

Automatic torque boost
control

€3] [€3)]
<[]

Automatically regulates the output voltage to correspond to the
operating load conditions.

Inactive : operates at set torque boost value ( E.. )

Active : automatically reduce torgue boost value under light load
condition.

090

C

I—’ ' n: rfmin
J 1 v T
AUTO TRE
A TRa BOOST
TRG FIME
RUTD ACC

Torque Boost

e[ 3]
(|
=
=~ |[<3]

€3]
o
=
[~

Setting can be made from 32 types, depending on type of load,
motor characteristics, etc.

For variable torque load use {fan, pump, etc.)

>
Q
>
Weak 2
5]
>
5
! g
2
[
1
Strong

— frequency characteristics f

0513

4.0 kW or less

050

5.5 kW or over

] E | " Z:m For torque boost value set at E.. the torque boost
| v
U N Y value can be further fine adjusted. (10 Steps) M E 11
[E le] J 'LJ o
RAUTD TRE xample
TRO BOOST EEE 0 For torque boost value set at E.l
@ TRaFINE
RUTO ACC § Strong v
Fine Adjustment Of Torque EEEE
Boost t
0505
10 steps {
0504
- f
’-) —h Toume Automatically determines the acceleration/deceleration time
o n y e corresponding to the load characteristics, GD?.
a The minimum times are 3 s for acceleration and 8 s for T
deceleration. (0 & 60Hz) B —":B D
RAUTO TR "
TR BODST EEEE Nonoperate (at [31 3| I | ‘ [}[ 9 | l I operation is at set
TRG FIME . _—
8 auTO aco acceleration/deceleration time)
Automatic Accel/Decel
Control

Operate (auto acceleration/deceleration operation)
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(@ For heavy inertia load.
(@ Does not function when momentary power failure restart

E .'_',' n is active, or current limit nmn is selected.

@ Does not function for S time acceleration/deceleration

Li[7lal:] [+]n[sle]

T [ Setting is possible within the 0.01s to 3,600s range to correspond
[ B: 4 mimn v w wmn | 10l0ad characteristics. GD. m] -
U A B B: A mimin U B: C e
v
—_— -

B ACCEL 1 . e i
DECEL 1 ' & 00 ! 6.00
DATH FRTC : ) S H g

Setting time Setting Resolution t
Acceleration Time 1 001 ~ 999s By 0.01s *12.00s for 11 kW
and over.
10.00 ~ 9990s By 0.1s
1000 ~ 9990s By 1s
H We  den
D 9: A e _— o 1000 ~ 3600s By 10s kst o
. " "
U 9! Ly Mme u 9! mimin
HCCEL 1 A 5

B pECEL 1 Ny & 00 \g 6 00

DATAFRETC . S S
t t
Deceleration Time 1 Is selected when both RT1-CM and RT2-CM are OFF. *L%g%s\‘l;?_r 11 kW
I r—,i Ha  dmin
l L_J | ; mymin
IEENEEE]
RCCEL L About data changing, please contact to our office. . 'U ]
DECEL 1
B DATAPRTC

Manufacture use
function




(@ Basic Function

Factory Setting

Maximum frequency

Function Coda Display Function Expalanation Function Data
] " o Sets maximum value for output frequency
’ ‘ : rorn
" ™
p— nnm 50Hzmax ,I [' : D D
RO o ¥l
BASE Hz : ’
TR POL [+ ]el] v |
60H.
MTR POLES ] ¢]6]¢ amex :
1
¢ 1
Maximum Frequency ‘
] :]o]e] 100Hzmax :
1
nnm 120Hzmax - f
Between 0 to 400Hz. the maximum frequency can be set with
nnE 1Hz step.

Damage may result if motors which are designed for commercial
power supply are operated at frequencies {speeds) which exceed
the nameplate rating.

If higher speed operation is desire, please consuit the individual
motor manufacture to confirm the limitation.

[ j He rimin Sets the base frequency. (frequency for specified torque
| 8| 4 mimin characteristics and specified output characteristic divergent point)
l E)n Mrl
MAs H= v d | Wy
BASE Hz [elals] 50Kz !
RATED L) N :
MTR FOLES !
] nli |
Base Frequency 2|8]! 60Hz !
|
!
Base frequency
nE Between 0 to 400Hz, the base frequency can be set with 1Hz
step.

(@ Operate at a setting conforming to the motor nameplate.
@ A setting exceeding the maximum frequency is impossible.

,’ 3 X D - ::/nmn Sets the maximum value for the output voltage.
] v T
. " maximum voltage I 13
HE 200V (400V)* ‘ | _J 'L.’ J
MAY Hz v | '
BASE Hz | 220V
RATED U REER 220V (440V)* ! E [(3 80V)*]
MTR FOLES !
|
Rated Output Voltage :
230V (460V)* |
- f
When set at OV. voltage proportioned to the power supply voltage
nE is output.

Between 1 to 230V (2 to 460V)*, output voltage can be set with
1V (2V)* step.

Output voltage can't exceed input voltage.

*{ ):400V series



X . . Factory Setting
Function Coda Display Function Expalanation Function Data
’ o The number of motor poles is set for synchronous speed (r/min}
’I !_I: PR display.
v
. nm 2 pole conversion ] (_" 1 L"
MAX H= J L)
BRSE H|:-:| nm 4 pole conversion
RATED U
MTR FPOLES [Example]

Number of Motor Poles

=] =] [ [
<] =] [=] [=]
[~ [==] [e3] [<3]
[ [] [o] [o]

6 pole conversion Display when 4 pole motor is

operated at 50Hz.

5 3 3 W r/min

8 pole conversion "

10 pole conversion

12 pole conversion

N

B orR CoMHD
Hz COMMHD
ACC PTH
H TR ERK

=1 =]
v W]
©a] [
[=-] [=3]

Operation Command

v
[}
y

Selection can be made from the following 3 types.

Keypad panel operation ( I RUN J ISTOPI keys)

Terminal operation (FWD, REV, HLD terminals)

Joint operation (see p.53 to 57)

Mz rfmin

| | N
n/min

! ] v

OFR COMHD
B Hz COoMHD
ACC PTH
H TRR BRE

Frequency Command

[=-] [=]
(o] [o]
)
(][]

Selection can be made from the following 3 types.

Digital setting ( keys)

Analog setting (DC 0 to 10V)

Analog setting {DC 0 to 10V) + (DC 4 to 20mA)

‘Even when n

link operation is selected, monitor of

setting frequency is possible.

i
5 v

OFR COMHD

Hz COMHD
HCC PTH

H TR BRE

Accel/Decel Pattern

[ == ][ == =-]
EIEE
HIEIE
(][ ][]

Selection can be made from the following 3 types.
Linear acceleration/deceleration (Fig. a}
Non linear acceleration/deceleration (Fig. b) S-curve 1

Non linear acceleration/deceleration (Fig. ¢) S-curve 2

Does not function when Eﬂmn auto acceleration/
deceleration or nmu current limiter are selected.
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Selection can be made from the following 2 types of dynamic

Hz tirun
," 8: 4 mmn braking methods. | E' r-' ]
. ]
HEE Standard brake via internal DB resistor ! LJ u
OFE COMHD . ) i
Hz COMMD HEEH High torque brake via external DB resistor {option)
FACC PTH
H TRE BRE For loads requiring a faster stop than standard brake, set the high
brake mode and connect the optional DB resistor.
Normal/High Torque
Dynamic Brake
N W dmin Selects between active/inactive for timer multistep v
EE 300
. frequency operation set by function codes to . | 'LJ U
B PTHOFR HBEE Inactive (standard multistep frequency operation)
RESTRRET
MHTR C0EF nEEn Active {timer multistep frequency operation)
FUMC BLK
See function codes to for pattern operation
Pattern Operation details.
‘_h e tmin Selects restart mode after instantuneous power failure.
U' : myrn | ) n' m ’—"
N nactive U 1 LJ U
EE (No operation command: inverter stop 33
PTH OFPE With operation command: undervaoltage trip)
@ RESTART CAUTION
MHTR COEF EEH When “restart after instantaneous power failure” is
FUMC BLE disabled — function code 2000 is selected, with the
terminals CM-FWD or REV closed — reseting the
inverter, after power supply has been recovered, will
Restart After start the inverter-driven motor.

Instantaneous Power
Failure

Active
(Picks up the free running motor rpm for a smooth
restart)

@ For EE /| . operates only during LU lights up.

The LU light times for each unit is listed in the table below.
{s.}
200V series

004 | 008|015 022 | 040 | 055 | 075 | 110 | 150 | 185 | 220

14114] 2 [35{35| 6 (1014120} 20| 24

400V series
008 | 015} 022 | 040|055 | 075 | 110 | 150 | 185 22ﬂ

09110{12]20122|30|34(43 5.1 |58

@ Combined use with current limit function is possible.
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e e Coefficient K is for display of m/min
E I A Display value = output frequency x K
N v Display output frequency x 0.01
. By 0.01 setting is
g E’il‘?: :T F coefficient ) possible when K = 0.01
2 THR t0 200.
MNTR COEF Hzx0.01 0.01
FUNC BLK Disptays output frequency x 200 .
Coefficient for Line Speed l If the value for output frequency x K exceeds 9999.
9999 is displayed.
F coefficient
[Example} K = 200 at output 100HZ
Hz X200
100Hz x K = 20,000 - display
3 7' . The function code block display range for function code setting as
! m well as verification can be defined. v
cCC v E E.n M
{SHIFT key changes display range definition) ‘U UJ
PTI‘j OFR Up to basic function display - (setting and
RESTRART verification possible)
MNTR COEF
B FUNC BLK

Function Blocks Used

Up to standard function display - (setting

and verification possible)

All function display - (setting and verification

possible)
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N He  rmin
' A
I v mfmin

B RCCEL 2
ACCEL 3
ACCEL 4

W r/min
' A
] v mme

Acceleration Time 2

N W gmn
' A

' v e
.

ACCEL 2
BCCEL 3
ACCEL 4

K dmn
! A
] v

Acceleration Time 3

i n: min

S ] v réenin
ACCEL 2
ACCEL. 3
B accEL 4

M dmin
! »
f v mmin

Acceleration Time 4

Setting between the 0.01s to 3600s range is possible to
correspond to the load characteristics, GD2

0.01t09.99s : By 0.01s
10.00 t0 99.90s: By 0.1s
100.0 t0 999.0s: By 1s
1000 to 3600s: By 10s

Selection of acceleration times 1 through 4 is made via RT1 and

RT2 terminal combin

ations.

N M ofmin
! A
{ i ' v mmin

Flroe

Terminal ON/OFF RT2-CM ON RT2-CM OFF
1 M rimin
RT1-CM ON Acceleration Time 4 | Acceleration Time 2 E ‘—I. o mmin
RT1-CM OFF Acceleration Time 3 | Acceleration Time 1

# The setting time equals the time required to reach the
maximum setting frequency from zero.

0-

max. set freq.)

Indicates time change {(s.} up to { nnl setting)
f
fmax
>
Q
[y
[
=]
o
Q_J
=
-
>
=
3
5]
St
acceleration set time




Factory Setting

Deceleration Time 4

Function Coda Display Function Expalanation Function Data
3 H w omn | Setting between the 0.01s to 3600s range is possible to 3 .
C 5 t 4 mma| correspond to the load characteristics, GD’. C 5: A e
N He o
! A Fre 0.01 109.99s : By 0.01 Fiyoe
mimin . . 1By 0.01s
E & v 10.00 10.00 10 99.90s : By 0.1s 10.00
S 100.0 10 999.0s : By 1s S
8 CECEL 7 t 1000 to 3600s : By 10s t
DECEL 3
DECEL 4 Selection of deceleration times 1 thru 4 is made via RT1 and RT2
terminal combinations.
Terminal ON/OFF RT2-CM ON RT2-CM OFF ) T M dmo
Deceleration Time 2 = = e gmn | f— C v mime
- n oy mmn RT1-CM ON Deceleration time 4 | Deceleration time 2
y o . Flyoe
'—": - 'n/:'mmm Flo RT1-CM OFF Deceleration time 3 | Deceleration time 1 15 .00
v
N 15.00 S
- - S # The setting time equals the time required to reach. 0 from the t
DECEL 2 t maximum setting frequency. (max. frequency - 0)
BLOECELS Indicates time change (sec.) up to { setting)
DECEL 4 HaER
| L3 drn
28 iz
Deceleration Time 3 D' He o f -
o v e ) f max Fre
M W min § | 3 Og
! A wmn \g E] |
- v 3.00 ;-; : t
t S 5 l
_ - 5 1
DECEL 2 g
DECEL 3 o —t
@ CECEL 4 Deceleration set time
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Y
H  fmn
' A
' y mma
e

W din

ru
D)

mymin

8 multi-steps frequency operation is possible through
selecting of the control terminals X1, X2, X3 combination as

shown below (for HEEE setting)

=

rimin

m/min

tfrun

mémin

i

mimin

rfmin

mémin

rfin

m/min

rfmin

mimin

W HULT SPDL . Fl--
. {Set resolution} 0.00
TINEFI:_l - 10.00 Hz
MULT 5PD2 Hz Nastep t
TIMER 2 t set value 0~ 1.000~ | 10.00~ | 100.0~
Multistep Speed Setting 1 ?f::&r:nucr: 1.000Hz | 10.00Hz | 100.0Hz Hz 3 ,,: uc.
0 on Al - 60Hz 0.002Hz| 0.01Hz | 0.1Hz | —
g n v Fl__
* - 300Hz 0.01Hz| 0.01Hz | 0.1Hz 1Hz 0.00
_ -- Hz
MULT SPD1 20.00 400Hz 0.02Hz| 0.01Hz | 0.1Hz | 1Hz T
TIMER 1 Hz
MULT SPD2 t "
TIMER 2 {Relationship between the terminals and multi-step frequency 1to 7] 3 5‘: A
Multistep Speed Setting 2 Functioncode | 16 | 29 | 31 | 33 | 35 | 37 | 39 | 41 A
3 3: C mmin Multi-step Analog| Speed 1|Speed 2 |Speed 3 |Speed 4 [Speed 5 |Speed 6 {Speed 7 0. go
. frequency Digital = z
8 MULT 5PD3 X1-CM OFF | ON (OFF | ON |OFF | ON | OFF | ON
TIMER 3 "
HULT SPD 4 X2-CM | OFF | OFF | ON | ON |OFF [OFF | ON | ON || [ G} :
TIMER 4 X3-CM | OFF | OFF | OFF | OFF | ON | ON | ON | ON -
Multistep Speed Setting 3 — "i 0.00
ulti e;j peed Setting = e e
j \ :: rhoun 3 31 v mmn -
—! 1 v mimin -
A F __ g
30.00 =1 by
MULT SPD3 Hz g Soond 4 3 :
TIMER 3 3 o Pee
B HULT SFD 4 g Npeed 6 Fl__
TIMER 4 = . " ? : Speed 3 0.00
i e e Speed 1 h Speed 5 Hz
i : A n Anal ! t
Multlste? Speed Setting 4 - 5 1 v mm D%?tgﬁ ! : : \ Speed 7 t
7: ’: ::m Fl__ ' : | d
. N 40.00 ‘ ' ' ' a0 N
% e |BET
B MULT SPDS t XM ———— — -
TIMER S ! ! --
IR (O L S e S RN
TIMER & 30 - L T T
Multistep Speed Setting 5 pry X3-CM ! !
h "o "/ 50.00]| |Fwp-cMm ! 1 L{ ,': I
] v Hz L ! !
"t
F -
MULT SPDS 0.00
TIMERS Hz
B MULT SFDe a0 o e t
TIMER &5 —-J v ™| @ When X1-CM, X2-CM, X3-CM are all OFF, setting is made by
Multistep Speed Setting 6 Fl__ digital ( keys), or analog (DC 0 to +10V, 4 to 20mA}
v i 60.00
'_)l ": ": :W‘ Hz which is selected by function nﬂll
X v T
(@ A setting exceeding the maximum frequency set by
I S ) S8
L '1‘_1 i’hg P\b?F"Df “I ',; e nnll is impossible.
1 v mme
- @ When nﬂmn is set, pattern operation
3 . .
- 60.00 Is possible.
Multistep Speed Setting 7 | :
T Hz ® When BEE is set, multi-step frequency 1 thru 7

switching is possible via X1, X2, X3 terminals.




. . . . Factory Setting
Function Coda Display Function Expalanation Function Data
ml - ',:“:m ( A A dm’ When HEEH is set, pattern operation ( mialElR :',‘,l“:n
Ul v 3 U:U L)~ e is possible by multi-step frequency 1 thru 7 combination. 3 U:U Ujv
?lijhgs’l;bi 0.01 When in pattern operation, no frequency Fl i 0.00
MULT SPD2 ! S changeover via the combination of X1, X2, X3 terminals is ! S
TIMER 2 : || necessaw —
IR [ =5 TFR [ e e (= P =
o )i
. F’ FI
0.01 0.00
MULT SFDL ) S ] S
TIMER 1 t t
MULT SPD2 L _ § L y
TIMER 2 E 1 Step 1 )
Timer 2 k % 4  Stp 3 L{:D E v
. : é Step N5 Step
3 Ll’: B[ | Step Stezp : N Step i 0.00
: H2O0OE~| " |7 A~ N [ s
. MULT SPD3 | ! : ! ! ! . | t
NLT 5 0.01 AR RN P .
TSFD 4 eI P I [p—
?IEI‘[";EI;-# . T s !Timert Timer!Timer! Timer :Timer!Timerlw Timer 3 E:D I, 5 mime
Tmer 3 \ | 2 3 4 5 6 77—t .
; - 0.00
3 EI v ' S
s t
MULT SPD3 ) .
. ;EIEEH:;;D 4 LFLc;t;tii:)): g;r::;ion and acceleration/deceleration time) 3 B:D E"S ::‘:“
4 TIMER 4
Tmer 4 [3[c] [312] [314] [316] [3]8] [+]&] [4]¢] f 0.00
| e umn ' S
3 5' : v mmn By using the chart below to see the code, rotation direction and t
A acceleration/deceleration time can be determined. .
ULT SPDS I
B TINER S T
T’?hEEZDB Data Code Bﬁg’c‘ti%’; Acceleration Time - Deceleration Time P 0.00
T— Forvaa (el 1] [als[ [ ] ld _ s
U T { J
| L)) ' BREH HEREREEEN I{Ern A
1l M r/min
MULT SPDS ol e
TIMERS || lale lejyl [ ] [elal [ ]
TINERE 0.00
8 Ther BREE 1] L] Lo
. L J
E s R [ele] 11 [es[ 1]
MULT SPDY H
T [ Tals] EERREGEE
HREE el [ ] fela [ ]
Timer 7
L[ [g]7] lels] | | fele[ ] ]
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When the next frequency in the process is higher than the present
frequency, the acceleration time will be automatically selected. If
the next frequency is lower than the present frequency, the
deceleration time will be automatically selected.

[Example 1}  when data code is

f ! Step 2 §
]
I
1 Step 1 i T Step 1
I
| : ]
: | .‘ Step 2
1 1 1
] | ] 1
— >t — ot
Function code 08 setting Function code 09 setting
Acceleration Time Deceleration Time

[Exampte 2]  when data code is

- Step 1

3 f h

3 i

e |

1 |

1
1
1
+ —_ t
I !

© . N
)

e . .

> ! 1

[0 1 I

o 1 I
I 1
! ! ! Step 2

Function code 09 setting  Function code 08 setting
Deceleration Time Acceleration Time

[Timer Setting]

After setting the rotation direction and acceleration/deceleration
time, set the timer.

Timer Setting Setting Resalution
0.01~9.99s 0.01s
10.00~99.90s 0.1s
100.0~999.0s 1s
1000~3600s 10s

The time set on the timer includes the time required for
acceleration/deceleration. Therefore, if the time set on the timer is
less than the time required for the acceleration.deceleration
conditions, it will proceed to the next process before the set step
frequency is reached.

g Step 1
g *
f_———-
54 7 \
= | AN
2 4 \
=3 \
5 \
o ) .
N
1
1 \ N, Step2
) N
1 I
1 L ;
\ -t
|
1

——4
1 Timer !
)

«—
Required acceleration time
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[Timer multi-step frequency operation method]
(@ Keypad Operation
The key functions are changed as follows:

key : Start operation
STOP key : Temporary stop of pattern operation (pause)

RESET key : Pattern operation reset

(The next | RUN | input will start operation from Step 1)

s RESET function only during STOP.

{Exampte 1]
Iy
g Step 4
3
g Step 3
- Step 5
=1
g— Step 2
e Step 1 Step 6
1
Step 7
1 — t
RUN
[Example 2]
During this span, Remaining
time is not operation time
o counted. for Time 1
g 3 o ;
3 ) n "
g 1 ' |
<= Step 1 | 1 Step1 |
5 i
g ! i
3 ) 1
) '
1 : i
1 )
1 | 1 >t
RUN STOP RUN
[Example 3]
Step 3
Step 2

Step 1

RUN STOP RESET RUN
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@ Control Terminal Operation

The terminal fun:

ctions are changed as follows:

FWD-CM = ON . Start operation
FWD-CM = OFF : Temporary stop of pattern operation
RST-CM = ON : Pattern operation reset
[Example 1]
S
:é; Step 4
=]
o
[0}
« Step 3
5 Step 5
g
8 Step 2 Steo
Tt ] Step1 P
Step 7
| -t
1
FWD
-CM
(Example 2] During this span, Remaining
time is not operation time
counted. for Timer 1
z | . 1
[= e F a3 n
S | | !
g Step 1 : : Step 1 |
bt 1
5 1 1
g 1 I
5 ] 1
@) l |
1 | :
| : | -t
| ) 1
FWD l—‘l
-CM I
[Example 3]
Step 3
Step 2 Step 2
)
Step 1 H Step 1
|
1
1
1 1 t
1 ) 1 — t
1 ) ]
FWD I
-CM
RST I |
-CM

@ During timer operation, if RT1-CM, RT2-CM terminals are

selected, operation
deceleration times

set by to

will switch to allernative acceleration/

@ During timer operation, if X1-CM, X2-CM, X3-CM terminals are

selected, operation

o~ [efs] 31 [(303] B31s] (317 [318] [4[]

Note: For condition

will switch to multi-step speed 1 to 7 set

@ and (2) above, timer remains activated.
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Commonly used motor (TEFC, 4 pole) over-heating protection is
possible over the entire operating frequency range.

rimn

> ¥

] - :
LIJI ) 41318|8 Inactive LIB:UU

B ERCTRN OL

HLIMITER :,' m | " dmr:n Active {electronic thermal protection operation)
L LIMITER Ll g e ™
FRER BIRS

t .
Setting range 30 to 105% (by 1%)
& 100 9
Electronic Thermal ! % ] e

i
Overload Relay Motor rated current L{ | L 4 mme
Setting value % = K x

Inverter rated current

= 1.0 (when 50Hz is base frequency)
= 1.1 (when 60Hz is base frequency)

Derating characteristics for continuous allowable current

(100%} Setting value
110 105%
100 4
90
80
704
60
50
40
30
20
10
0

30%

—. Continuous allowable current

0 10 20 0 40 50 60 70 80
~*Inverter frequency [Hz}

Electronic thermal overload protection operating characteristics

! i{ [—60Hz. or more

<
£ 6 -40Hz
P 20Hz
.5. W 10Hz
.5 5 \ \ 1Hz
N
o]
A\

2

N

0 20 40 60 80 100 120 140 160 180 200
— Load factor (%}

(note)
Erorr in current detection may become large when;
a) The cable length between a motor and an inverter is longer
than 100m.
b} A specially designed motor is used.
¢} An inverter capacity is 2 ranks or more larger than a motor
capacity.
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The output frequency for the upper limit as well as the lower limit

v

T Wz tmin
L.{ ‘_{: »«5 :;:m ' o are set as a % of the maximum frequency L., L.{: C mimin
" L-{ L-": c vmin
ERCTRM OL 10 g
BHLIMITER 100 0to 100% (by 1%)
L LIMITER %
FREQ BIAS
High Limiter
; Hz  fn
LJ ; Mz fimin e rhom L{ 55 v
1 S E u i I_I 5: c mnn k -
100% ------------ A 0
- - F I i 7 %
ET_LIﬁIHTE; 0 010 100% (by 1%) & | Hi Limiter
, : - % 3 |
LLIMITER g |
FREZBIRS 75 '
a2 )
Low limiter 8 :
7 Lo Limiter |
Frequency setting 100%
T v dom Outputs a biased frequency corresponding to the frequency
L—f 5: A mvmn setting

N Hz  clowo
! A

mjmn
| v

ERCTRH OL
HLIMITER
L LIMITER
@ FREZ BIAS

Bias Frequency

Set as a % of the maximum frequency

0t0 100% (by 1%)

100%

Output frequency

Frequency setting 100%
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—h e A rationed frequency corresponding to the frequency setting is v e
I A mime He 0™ gutput. It is set as @ % of the maximum frequency. 1 ™h PR
N ™l (Qutput frequency is limited by the maximum frequency setting I v
)
B FRED GRIN nnl.
JUMP Hz 1 100 010 200% (by 1%) - 200% [~ ~~~~---- a 100
TUMF Hz 2 % DC 0 to +5V frequency 7 %
.TUNF’ H"' j; setting can be used :
B .2 instead of 0 to 10V. ]
|
1
Gain For Frequency Setting :
Signal 1
[
100% 100%
3 70% 3
< =3
3 o]
f f
1 i
—f set signal 100% — f set signal 100%
{Gain 70% Example] [Gain 200% Exampls]
Frequency gain is operative only when frequency setting method
is analog l"|5|3|" . [t’|5]3|8|
The frequency jumps can avoid the load mechanical resonance
N eimin N rtmin ints. M oo
U 8' ;: Z l_'f 8' n: g poin L_,l 8! .
| mimin ) mimin ] mjon
! \ Y - ‘ (3 settings are available) . Y
- i
B L Y 2
=z Hz Hz
JUMP Hz 2 et 0 to 400Hz (1Hz step)
JUMP Hz 3
Jump Frequency1 | | e e
]
'r W dmin 3 -:- o W rimin
L{ X A e L_{ 9| - g -=[+-1-- Setting 1 ‘—-I 9: A i
e | c miman a- .T Y.
N o
- fem———- bt Sl
FREZ GAIH pol JO o .
JUMP Hz 1 ol | 2 I Setting 2 o
B JUMF Hz 2 Hz s | L [ e
JUMPHz 3 f |
Rinl (e i Setting 3
L S R 2
Jump Frequency 2 T
i
- 1
nl n: Hmin r_.“ p: timmn | N Ha  cfmn
I I ST ' cO |5z
— Setting frequency f
FRER GAIN ) 0
JUMPHz 1
JUMP Hz 2 Hz 0 to 5Hz jump width setting is possible. (1Hz step) Hz
B JUMP Hz 3
e min
Jump Frequency 3 5 [’: v mma
) o dmn Jump frequenc' S I we dmn
S J’ : o) range Y 50% I v
. S Hg Setting valug =~ ===~ - --| 5(;0/ X-- Ju;\;p freqluency -
B THYSTR t b setting value o
LT BRAKE = Hz
LC BRE Hz .SET

LDCERE L

Jump Frequency Range




Factory Setting

Function Coda Display Function Expalanation Function Data
jl e timin Selection for DC injection brake.
5 l_ | C mmin - . »
4 S|12lois Inactive (dynamic braking only) v
- 5200
JHYSTR L
B o BRAEKE
E"lls EE;{, ﬂz En Active {DC injection braking is applied after dynamic braking)
©
DC Brake § [Inactive]
g Starting frequency
2
°
oo Coast to stop
N feemeg &0
T 1
B i : -t
& ! ' [Active]
@ 1
5 : | _DC injection brake start
=1 I
g : frequency ..
N fe--- .4' __________ DC brake stop
1 )
— -t
Dynamic braking
- Setting for the DC injection brake starting frequency
C h e ome 0 to 60Hz (by 1Hz) (except at OHz braking is from 0.2Hz) ] Mo dmn
_‘ _J 1 ¢ mmn :J' A mimn
- F
JHYSTR 0
DC ERAKE Hz
LT BRK Hz y|2|2] Week T
Do BRK L ) o
§ . Setting can be made from 16 types of DC injection brake
DC Brake Starting strength. v
Frequency 5 L[]
[}
| B i U
S L-I' : mimin
- Brake strength changes according to the motor characteristics
JHYSTR Within a 0.01 to 30 s time span, setting is possible or match the
DL BRAKE load GD?.
DC BRK Hz
DCBRE U
DC Brake Voltage Setting Range Setting Resolution
5 5: T 0.01~9.99s 0.01s 55; e o
A ' v mimin
10.00~30.00s 0.1s

BLOCBRKT
START Hz
I LIMITER
SLIF COMP

DC Braking Time

Brake start frequency

X ' -t

]
Brake applying time n————):
1 |

i i Brake voltage

=

-t

— Output voltage — Output frequency
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Function Coda Display Function Expalariation Function Data
; e e - C; b :‘ahne Ztan frequency setting can be by 1Hz within a 0.2Hz to 60Hz St o
) 4 mme _, U N v e g _I LJ ' o mma
- y OHz (0.2Hz start)
v
DCERK T 1 1
B START Hz Hz | |y oy Hz
I LIMITER F R F
SLIF COMP 60Hz 3 g Start frequency
Starting Frequency T I
-t
v N w sme | VVhen the output current reaches the current limit level, the
) o 5 —": A mma| OUtPUL frequency is automatically lowered to avoid overcurrent
i v e " trip. v
. C uhnn
1 J gy
o
E% ':?FF_:_‘:J 15 g Inactive
ol " =
B ILIMITER LOAD Active {operates at 30 to 150% of the inverter rating. By 1%
SLIF COMP setting possible}
BEEE ;
Current Limiter 5 En 83 )
S = 4
B gt N
! : :
t ]
_Z : ! ~t
| 1
3g : :
1 -t
@ Does not operate for deceleration.
(@ When using this function, the automatic
acceleration/deceleration function does not operated.
@) Slip compensation EE“ is disabled.
@ S curve acceleration/deceleration[ { l",’|3| H tand [,‘ 1 Q|gl§l
are disabled.
C N W gmin Automatically judges the relative size of the load by the output
8 : 5 mmn current fluctuations, and regulates the inverter frequency for
-J N consistent rpm operation. {controls speed fluctuations to 1/3 of v
normal slip) C D i1 M
D BRK T J Uy
START Hz

I LIMITER
B SLIF CoMF

Slip Compensation Control

Inactive (no slip compensation)

Active (with slip compensation)

Without 1 With slip compensation

— Torque

€«— Syn. speed

— Rotation speed

(@ Being disabled during | limiter Hn operates.

@ Operates only during steady speed operation.




Function Coda Display Function Expalanation F:S;?;%S%g?;
; N ] The FAR-CM terminal ON signal is output when the output
5 9 . A S 9, " /f:m frequency goes above the frequency level detection. C ; W dimin
. ' y mme 5’| A o
The OFF level is set by EE.. = '
B FOTHz F 50 .
FDT HYSTR A - 50
RUH FIMSH Hz 0 to 400Hz {1Hz step) | Nz
OL WARK T T
Frequency Level Detection
n. 0 to 30Hz (1Hz step)
) N: fmin
LJ ! y mme e dmin 3 ’—r" Mg dein
c imin g E ‘_I | A i
=] . v
. FDT Hz E FDT signal output start frequency e
FDT HYSTR =
=1 -
RUM FINSH 19 g e 10
0L WARN S — z
)
FDT And FAR Signal
Hysteresis
FAR-CM I
-t
When Emﬂn is set, the FDT signal is active.
| [P ; The RUN-CM terminal ON signal is output when the output .
E ! A e Is % ™" | frequency goes above the RUN signal finishing frequency. — el
I v I y e 0O n A e
0 to 400Hz (by 1Hz)
FDTH=z L z Fl
FDT HYSTR | H° 5 ! y 0
RUM F IHSH z g z
0L WARH RUN g AUN
; 5 RUN signatl output frequency
Q.
RUN Signal Finishing g
Frequency 1
RUN-CM [ l .
When EEEE is set, the RUN signal is active.
; [ v - The OL-CM terminal ON signal is output when the output current —
A mn ' + "™ | exceeds the overload early warning signal value for over 10 sec. C h o
1
M v : v mirmn u ‘_ } ¢ mmn
I I
FDTH= - -
FDT HYSTR ' ' og 70% to 150% by 1% (for inverter rating) ' o
_ I?UH FIMSH oC - oL
0L WARH <
Overload Early Warning é .
Signal = , W?rnmg level
Q el B (T A
s H i N
(o) ' ' )y
1 1 ) i
1 i [
oL-CM i :
10s «— — e 15 —t

When EEEE is set, the OL signal is active.




@ High Level Function (See p.57 for Frequency Setting In Link Operation, Monitering signal In
Link Operation and Link Operation function settings)

. . Factory Setti
Function Coda Display Function Expalanation fun o Dal?ag
—,l W min The terminal X1, X2, X3 functions can be changed to the following
:I t v e 3 types via the data setting. :
. hrlri
6300
B21-H2-33 -
HOLD FUMC E i E 81m;J(I;is)tépsSspefed setting speration is possible through switching
L U—DL—FrR X1, X2, X3. See function codes
for details on multistep speed setting

X1, X2, and X3 Terminal operation.
Function

During operation, with key or FWD, REV terminals:

When X1-CM is ON:  output frequency increase
When X1-CM is OFF: output frequency fixed

When X2-CM is ON:  output frequency decrease
When X2-CM is OFF: output frequency fixed

The up/down frequency change rate is determined by the
acceleration/deceleration time setting values.

@ X3-CM terminal ON/OFF is ignored.

@ When both X1-CM and X2-CM are ON at the same time, the
frequency at that time is fixed.

@ Hi Limiter And LO Limiter override this function { )
)
(@ Always at OHz for operation start

(® Operative only when frequency setting is by digital method

(® When there is no operation command ( , FWD,

REV), X1, X2 input is ignored.

@ key input is ignored.

fmax

- Output

FWD-CM I

X1-CM

X2-CM
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HEEH

When DC injection brake is selected by .n .

with X1-CM = ON: DC brake during stop
with X1-CM = OFF:  brake reset

[Example :0Osec]

— = Output

DC Brake : ]
FWD-CM ' i E
X1-CM [ LI ]

@ The strength of the DC injection brake is set by

@ Operation command override this function. ( i

FWD, REV)
(While X1-CM is ON, if FWD-CM is ON: DC brake reset)

® X2-CM, X3-CM terminal ON/OFF is ignored.

@ As DC current continues to flow to the motor windings during
the X1-CM - ON period, be careful of temperature rise. (When
long periods of DC braking are required, measure the
temperature to insure it is within the allowable limit for the
maotor.}




Factory Setting

Function Coda Display Function Expalanation Function Data
- Depending on the data selection, the HLD terminal function can
5 Lh s Z;n:n be changed to the following 3 types. i
L ' ' Iy
W =M= 5 Yy G a 2 wire operation !U LJ

B HOLD FUMC
LU-0L~FAR

FWD/REV Command Hold
(3-Wire Control)

When terminal operation ( nEn } is selected, the

following operation results.

H
[Connection] 5
= v
I IEN
FWD H
1 1 )
' ! T\ /
— FwD | ¢ I '
REV '
| 1 ¢ -
cM i
REV R
-CM

When both FWD-CM and REV-CM are ON at the same time,
deceleration to stop results. HLD terminal input is ignored.

3 wire operation

When Terminal block operation ( } is selected, the

following operation results.

[Connection 1] 5
2
_L 2
FWD © / N\
n b =X 7
REV ) ' ! !
' 3 1
! i 1
HLD L wo| ! Voo ;
. | |
o om L2 1 . I
FWD I ' Ignore
I
b Lo
REV Ignore |
v B
c . - tz0ms
[Connection 2] E _" 1'_
L 5
Fwo Sl /N /\
i t ) |
REV ' ' 1 1 A !
A ;
HLD -G ‘ I
wp| [
o w1 L
v ' Voo 1
FWD ' ] [ 1 ' '
eml M
R '
REV v '
-cM ﬂ‘_

[
=3
3
»

(® When HLD-CM is ON : and FWD-CM is ON for over 10 ms. :
Forward
HLD-CM is OFF : Stop
and REV-CM is ON for over 10 ms : Reverse
HLD-CM is OFF : Stop
During the period when HLD-CM is ON, either the FWD or REV
signal whichever input first takes precedence.

@ When HLD-CM is OFF, if FWD and REV signal are input, 2 wire
operation wili result.

@ Operation will not start if FWD, REV signal t {time) is less than
10 ms.
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4lale]

Mode selection for pattern operation.

When !E['flalﬂ'llgl‘/lﬂlﬂ

RUN

When EE : with HLD-CM in OFF, returns to the 1st

step after 1 cycle of operation.

HLD-CM

RUN

With HLD-CM in ON, maintains the 7th step level after 1 cycle of
operation.

HLD-CM

@ Only operative when nﬂmn pattern operation is

selected.

With HEEE , normal 2 wire operation results (same as
5[4lale] »
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RS-

rfmn

mfmin

H1=K2-4E3

HOLD FUNC
LU-0OL-FAF

LV, OL and FAR Terminal
Output Code

The signal data output from LV, OL, FAR terminals can be
changed.

LV terminal outputs the signal selected by
OL terminal outputs the signal selected by

FAR terminal outputs the signal selected by
When nﬂmn pattern operation is selected, a binary

signal equivatent to 1st speed — 7th speed is output from LV, OL,
FAR terminals.

1M
bl

1S;teed 2 3 4 5 6 7
FAR 101701011
OL 01/ 170/101]1]1
Lv 01001 1]1]1

1 :0ON 0 :OFF

4
3 N5
2 H 6
| | .

ml 1 1 [ [
o1 <
Lv o T !

With HBEE . there is no output.
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The function for terminal LV can be selected from the following 2

‘l Mz fmn
EEi-
: Only operative for EEE E E :D {3
B LU FUNC .
g;;gﬁz EEEE Undervoltage signal (LV signal) is output from LV terminal.
2 i
k4
2
LV Terminal Function H
3
5, ................ Approx. 220VDC (440VDC)®
+=N -4 - Control power supply OFF level
0 1 i 1) i t
W milisl .
The LV signal is output from the time the power veltage drops
below approx. 150V (300V)* to the point where the control power
no longer exists.
Bamn The over-voltage signal (OV signal) is output from the LV terminal.
g
=g ----- 7= - TSR T~ Approx. 410VDC (810VDC)* or over
5 ,
3 i
& !
0 . t
Ly [ | ¢
The OV signal, when activated for over-voltage protection, is
output from the LV terminal. The OV signal is maintained unti!
alarm reset is performed. { |RESET | key or RST-CM = ON)
Voltage is measured at DC bus.
—,; n: ahmin The function for terminal OL can be selected from following 3
i v mmn types.
Only operative for EEE E j' ', B D
LV FUMC =
B OL FUNC EEEE The inverter overload early warning signal (OL signal) is output
FAR FUNC

OL Terminal Function

from the OL terminal. See B for signal details.

The current-imiting monitoring signal {CL signal) is output from
the OL terminal.

Current limit level

HEEN

QOutput current

oL '

*{ ):400V series




Function Coda

Display

Function Expalanation

Factory Setting
Function Data

sl7lale]

The under voltage signal {IP signal) is output from the OL terminal.

Signal output when in EEE {restart inactive}

mmm e\ -} - -\ -}~ Approx. 220VDC (440VDC)*

Power voltage

ol 11 i e — .

FWD-CM [ L
RecTeM LV tip or RST-CM ON

Signal output when in n {restart active)

@
2.
4
‘g _______________________ Approx. 220VDC (440VDC)*
3 1 1 1 Control power supply OFF level
R et b b sttt Ll EEEL LR L et R L
(] ' 1
I 1 1
[ ' '
I ' '
oL [ [ 1

h w— Normal operation
* During restart operation

T
W Gmin

C Oy :

l i } v e

LM FUMC
OL FUNC
FAR FUMC

FAR Terminal Function

The signal output from the FAR terminal can be selected from the
following 3 types.

The frequency equivatence detection signal {FAR signal) is output
from the FAR terminal.

The hysteresis width is set by EE..

— output f

FAR

The setting frequency detection signal {(FOT signal) is output at the
FAR terminal.

See E. for signal details.

During inverter operation, reverse signal {STOP signal) is output as
the FAR terminal. The signal ON/OFF level.is set by

The RUN signal's reverse signal is output.

5
a
32 RUN signal output end frequency
L S I VAR
Ll )
FAR _——‘ —[—

)
D)
)
3

*( ):400V series
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£

Hz  ffmin

mimin

B RUN FUNC
Ft FUNC

Run Terminal Function

HEIEH

The following 3 types of signal output at the RUN terminal can be
selected.

The inverter running signal (RUN signal) is output at the RUN

terminal. The signal ON/OFF level is set by .

— output f

RUN signal output end
1 frequency

RUN [

For nﬂmn pattern operation, the time-up signal

(TP signal} is output by the RUN terminal. {outputs at each stage
in pattern operation)

— output f

RUN

No signal output when HEEE

For pattern operation ngmn , the cycle completed

signal (TO signal) is output at the RUN terminal. (outputs at 7 step
end point)

-» output f

i
RON —| }— 200ms

Also for the continuation of timer operation by EE

the TO signal is output at 7 step end point.

5500
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alEl
| L

RUM FUNC
F FUNE

FM Terminal Function

The foliowing 2 types of monitor signals output by the FM
terminal can be selected.

Frequency monitor signal {analog) is output by the FM terminal.

Voltage adjustment is performed by .

Output current monitor signal (analog) is output by the FM terminal.

Voltage adjustment is performed by .

{A current which is 1.5 times of the inverter rated current can be
adjusted between 6.5 and 10.3V.)

N
Uy u
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Hz
A

rimin

mimin

B MO, EMTRY
TLUNITS

Inverter Unit No. Entry For

Link Operation {All
Inverters)

Determines the function of the various inverters when performing
link operation.

Err4 will result when 2 identical numbers are recorded within the
same group.

Central inverter

Local inverter 1
f
Local inverter 15

Always input the inverter numbers consecutively from lowest to
highest.

11

| 015

1 i I e Needed only for central inverter setting
| ! v mme Input the total inverter linked to central inverter .
. M
When the total number Not linked | Wy
HO. EMTEY connected is greater thanthe = inverter will !
BTLUNITS nn stored number of inverters. appear.
When the total number
connected is less than the - Errd
stored number of inverters.
Number of Units Linked
(Central Inverter)
) He  dmn Link Mode Selection

B LINK MODE
IMPUT SEL
NO. SELECT

Link Mode
(All Inverters)

Inactive

{After Errd reset. automatically returns to EE )

- {for central inverter)

Inactive
Individual monitoring

The local terminal data is monitored via the central terminal block.

Set the output terminal data via the function code for each
inverter. '

Terminal LV

output oL
FAR
RUN

The inverter No. determination is set via the central terminal
block.

IRT1] X3 | X2 | X1]

MSB LSB

- SET - Emm

Joint operation
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7] q T

LINK MODE
8 1nFUT SEL
M3. SELECT

RUN/STOP
command Input in
Link Operation

3] =
= [=
©| [
= [

Setting for central {required for joint operation)

Selects insterface for central in case of 1502 (link} operation
Control.

RUN/STOP via keypad panel

RUN/STOP via terminal

14900

'j ; n: rjmin
1 5 -
LIHK MODE
IMPUT SEL

MO. SELECT

Inverter Unit No.

=] [=)
] [
~|- [
& [al

Setting for central (required for joint operation)
Record command inverter No.

Specified units No. to connect (individual command)

All units (total number command)

-
L
.
2

j N W gmin
i A
B i

Changeover of Current
Limiter 1 and Current
Limiter 2.

Gain adjustment in Current
Limiter 2.

) [-3] [-3]
o] [on] (on|
[w|—[e3] =
o] [~] €3]

Current Limiter 1

Current limiter operates during acceleration and
constant speed running.

Current Limiter 2
Current limiter operates during constant speed running.
Gain is adjustable.

High response speed

Low response speed

Current limiter enabled/disabled and
Limit level adjustment can be done

resslal 1
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Bc

L3
A

enin

mjrn

B oFr MODE

Operation mode in
Joint operation

8]e]5]3]

8lelal:]

Selects link operation mode

Normal operation
The central terminal data (input) and key input through keypad is
transmitted to the local(s).

The local performs RUN/STOP operation according to the central
frequency setting and operation.

The inverter No. is set by function 75.

Parameter copy

Function code data setting for the local is performed at the
central keypad panet.

The inverter No. determination is set by function 75.

o
g2\ |




(3) Fault Memory Verification Method

Possible during operation or stop

PRG ON Change to program mode

l

DIGITAL MONITOR DIGITAL MONITOR
RESETJ SHIFT " The most recent fault will appear.
l IE. ( If there is no record, ."' will appear. .E
ON OFF GRAPHIC DISPLAY * GRAPHIC DISPLAY
| ON F =50.00Hz Changes when 0 = OH2 (present)
—_> 1 =1.0A SHIFT key is pressed| 1 = 0C3 (ast)
OFF I} V =300V —_—> -2 = Err4 (before last)
Temp. = 70C — -3 = OV (before-before-last)
l OFF ]
(Note 1)  For * display, the values shown for F, |, V are present operation
values. When trip occurs, the values shown are the values at the

time of the trip.

{Note 2)  For * display, the value for V indicates the operation output voltage
during inverter normal operation. When trip occurs, the value
indicates the DC intermediate voltage.

(Note 3) For * display, when trip record is displayed during operation,
present values are displayed with the SHIFT key. Also, when trip
occurs and the values at the time of the trip are displayed, the trip
record is displayed with the SHIFT key.

RESET | ON Returns to function mode
PRG ON Returns to RUN/STOP when function mode is ended.




(4) Function Setting For Individual Monitoring

Setting Data

Function Code Remarks
Central Local
Keypad Operation/ Terminal Operatior
15 00 or 01 A Selection
71 00 01 ~15% Setting for Inverter Number
Setting for Number of Connected
72 00 ~ 15 - Inverters
73*2 02 -

Individual Monitoring

(5) Function Setting

For Normal Operation. (Joint operation)

Setting Data
Function Code Remarks
Central Local
15 02 « Link Operation Selection
16 00 or 01 or 02 - Link Set Frequency Monitor
47 0 ~200% 0~ 200% Percentage Setting
71 00 01 ~15* Setting for Inverter Units Number
72 00 ~ 15 - Setting for Number of Units Linked
73%2 03 - Joint operation
74 00 or 01 - geypa.d Operation/Terminal Operation
election
75 16 - All Units Selection
82 00 - Normal Operation Selection
{Note 1) After setting the local inverters, set the central.
*1 Set the local inverter numbers in squence from 01 without skipping.

%2 Set function code 73 after setting other codes.




10. Maintenance & Inspection

In order that the inverter may provide long periods of trouble free operation, and to prevent future
problems from occurring, the following items should be inspected.

<Caution Notes>

Conduct inspection after disconnecting the power supply and after
the "CRG" lamp has gone out.

Megger Test

(®» When conducting an external circuit megger test, disconnect all inverter terminals making
sure to never apply test voltage to the inverter.

(@ When conducting a megger test on the inverter itself, perform the test only on the main
circuit as shown in the diagram below. Do not conduct a megger test on the control
circuits.

(® When conducting a continuity test on the contrel circuits, use a tester (high resistance
range type) and not a megger or a buzzer.

Megger Test Outline

Power -~---------2
inverter
.
= GND (PE)
Megger —-
—= Ground
(1) Inspection ltems
lnspeption Inspection Object of Inspection Correction
Point ltem
P°V;'/:§;:r°e Within permissible range (170V to 253V) or (323V to 506V)* | Adjust the power supply voltage.
Ambient i ‘el 100 0
Temperature Within permissible range (-10°C to 50°C)
Condition o 0 H
ermissible range (20 to 90% R . L
Ambient 1SS! ge b RH) After investigating the cause,
Humidity

. . correc ithi ificati imi
Dew condensation / Freezing t to within specification limits

Vibration Within permissible limit (5.8m/s2 (0.6 G} or less)

Noi Noise from cooling fan, etc. L
e o Contact the distributor
. where the uni f .

Smell Smell of burning re the unit was purchased

Other Dust Dust accumulation on cooling fins, cooling fan Cleaning
Dust accumulation on control board Blow out with compressed air
Connectors | Loose connectors Tighten connectors
Screws Loose screws Tighten screws

* 400V series




(2) Periodic Part Replacement

The life of the inverter will vary according to the installation environment and the amount of
running time. However, if continuous operation is within the allowable limits, the life of the
ordinary electrolytic capacitor is approx. 5 years with the life of the cooling fan being approx. 3
years. It is recommended, however, that these parts be replaced before failure occurs.

{3) Measurement Points & Meters

Since the inverter input/output voltage and current contains high harmonic frequencies,
selection of the wrong measuring device can lead to gross miscalculations. When using a CT
(current-detection transformer) to measure the current, if the frequency is low the amount of
error will be great. For this reason always use a CT with large capacity as much as possible.

Measurement Items and Types of Devices

Item Simple Measurement Precision Measurement
Voltage Tester. Moving-iron type voltmeter
Input | cyrrent Clamp meter Moving-iron type ammeter
Power — Electrodynamometer type wattmeter
Voltage Tester. Rectifier type voltmeter
Output | Current Clamp meter Moving-iron type voltmeter
Power — Electrodynamometer type wattmeter

Example of Measurement (Locations & Devices)

— (e )—

> t0 motor

Inverter

3-phase power As

Type of measurement

-

jz-—b

dlp

device {{ {

[V . s [ —

o @ o o O [}

- bl — = 4+

O @ [ v C ®

E E E < £ 2 E o

= B c Q8 = g s g

© © o X

> 3> ég > © ngJ

0 O S = q_)> c =

a o o e o > =

> > 9 > Qa T 9

“~ & O; F-n O;
= N |z' e

N ® c =
|33 o @

e g o e B ° o

T T (T T w2

o O o =

£ £ £ o

> > S O

o O o o
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11. Troubleshooting

(1) Protective Function

Protective Function Function Explanation Display Protective Operation
Overcurrent Protects the inverter when the current flow o e Stops inverter output
protection momentarily reaches the specified protection 0C2 ¢ Motor coast-1o-stop
level. A ' oC3 * Alarm signal (1c) output
OC1:  During acceleration o Afarm signal is internally held until
0C2: During deceleration reset.
OC3: During steady state ()
Protection against | For instantaneous power failure or undervoltage less | LU Stops inverter output
Instantaneous than 15ms., operation is intermittent. For a period
Power Failure exceeding 15ms., the inverter may be stopped.
Undervoltage _
protection If the restart after instantaneous power failure
mode is activated, operation will resume
automatically after the power is restored.
Overvoltage This function protects the inverter when the DC | OU e Stops inverter output
protection bus voltage reaches the momentary overvoltage * Motor coast-to-stop
protection level. » Alarm singnal {1¢) output
e Alarm signal is internally held unti!
Inverter Detects inverter overheating caused by overload | OH1 reset.
Overheating operation, cooling fan failure, abnormally high (%)
ambient temperature, etc.
External Alarm As an external alarm, it stops output when the | OH2
DB braking resistor thermal overload relay, etc.
connected to the THR-CM terminals goes from
ON to OFF. (Use normally closed contact)
Electronic - Performs motor overload protection when oL1
Thermal connected to a 4 pole T.E.F.C commonly used - ADDITION -
Overload Relay | motor, even if there is no external thermal OH2
Trip overload. - When power is ON with FWD
Setting Error | Displayes when incompatible function codes are | Err1. or REV terminal connected in
selected. External signal mode.

I . . . When STOP key on keypad is
Communication | Displays when there is continuous communication | Efr2 pressed in Exte)ll'nal i ‘:lpal
Error trouble between Keypad and main control PCB. mode 9
DSP Error Displays when there is any malfunction of the internal DSP by Er3 When Program Mode is

external noises or abnormally high ambient temperatures. released after FWD or REV
- terminal has been turned on in
Link Error Displays when there is a mismatch between the set Err4 External signal mode.
function and the actual wiring during link operation.

(Note 1) {3} Alarm signal hold

After the protective function has been activated and the alarm signa!l has been output, if the circuit-breaker installed
on the power supply side is switched OFF, there will be no inverter control power and the signal cannot be internally
held.

(Note 2) Reset command
Use the keypad panel RESET key or turn on the control terminals RST-CM to reset alarm condition.
(Note 3) The past 3 faults are stored in the memory. This faults information is displayed on the GRAPHIC DISPLAY.

Failure information as well as operation condition {frequency, voltage, current, inverter internal temperature) is
displayed on the GRAPHIC MONITOR.
Please refer to page 56 for detail information.

uo reset inverter turn off all start signals (FWD, REV, RUN, etc.), and press RESET key.

l




(2) Troubleshooting
(@ Protective Operation Display

Display Check Point Corrective Measure
oC1 (@ Power supply voltage within permissible limits ... Adjust power supply voltage
(@ Output line short-circuited ..., Output line insulation
Motor megger measurement
(@) Proper torque bOOST .....covviieiiiiiiiieiciiiieci e Adjust to proper value
(@ Proper acceleration time........cc.c.ocovriiiiiiiics Extend acceleration time
® Other than ) thru () ..o Increase inverter capacity
0C2 (@ Power supply voltage within permissible limits.............. Adjust power supply voltage
@ Output line short-circuited .........cccocoooviiiniiiiiie Output line insulation
Motor megger measurement
3 Proper deceleration time ..........ccoovirerimeciicnn s Extend deceleretion time.
@ Other than M thru @) ..ovevovee et Connect DB resistor (option)
Increase inverter capacity
0C3 @ Power supply voltage within permissible limits............... Adjust power supply voltage
@ Output line shart-circuited ..o Output line insulation
Motor megger measurement
® Sudden change in 10ad...........ccoeriimiiiiicic Eliminate sudden load change
Increase inverter capacity
@ Other than M thru @) ..vovevericiieeeeeee e, Investigate for noise intrusion
ov @ Power supply voltage within permissible limits................ Adjust power supply voltage
@ Proper deceleration time ..........ccoviveviiiieniiienr e Extend deceleration time.
B Other than () 0F @ .ooovevveieceeeeecce e e, Connect DB resistor (option)
OH1 @ Inverter ambient temp. within permissible limits ............. Correct to proper temperature
@ Cooling fan operating {Over 1.5 kW) ......coccoivvvciniennne. Replace cooling fan
® Load is over permissible imits ..............ccceeeeennnn JUURR Reduce load
Increase inverter capacity
OH2 @ Proper wiring between THR-CM ..........ocovneiiiniinien, Check wiring and contact configuration
@ Thermal overload relay activated ............cccoceoeeciriieecenn, Reduce load
@ Continuity check between external DB braking unit
termMINal 1-2. ..o Correct ambient temp./Reduce braking duty
@ Inverter ambient temp. within permissible limits Correct to proper temperature
LV @ Power supply voltage within permissible limits................ Adjust power voltage
@ MC, FAB IS ClOSEA ...coviiiieeieeee e Close MC, FAB
@ OPEN PhESE ... Correct wiring
@® Other than M thru @) ..voveveiiceeeeee e, Investigate power supply capacity
o1 @ Electronic thermal overload set incorrectly............oc.oe.... Check electric thermal overload setting
@ Load is over permissible limits .............c.cccc.coooeiieininnnnn, Reduce load
Err1 @ Correct function code selection... Verify function code setting
Err2 (@ Noise source close to iNVerter...........o.ooeiviivioiecie. Noise prevention measures should be considered
Err3 (@ Abnormal ambient temperature...............c...c.oooooeenennn Correct temperature to specified limits
Err4 @ WIFING COMEBCT ettt Confirm wiring and function code setting for
. link operation mode
(Note 1) Motor coast-to-stop when protective operation is displayed. According to the chart above, after correcting the cause of

the problem, reset with the {RESET | key on the keypad panel. {Press the [RESET] key after the motor has stopped.) To
reset the alarm externally, turn ON between the RST-CM control circuit terminals.

(Note 2) “LV"is displayed when the power supply is switched off, but this does not indicate any abnormality.




Digital time setting

@ Troubleshooting Charts

) Motor does not run
. N
Charge lamp lit? 232 FAB closed? © 5 Close FAB
| - S
Yes L l Yes
Check RST (reset) No . b) Normal voltage supplied to power Power failure, Open
terminal Reset input OFF: supply input terminals R, S, T phase, FAB trouble
LYes Yes
Check FWD, REV No Either FWD or REV
terminals is ON Inverter problem
l Yes
i f Yes . Y
e rorminale? Motor wiring correct? €S 5{ Motor failure, Motor lock
l No
No ) No External analog
Frequency setting OHz? frequency set?
l Yes LYes N
Change of frequency 11, 12, 13, C1 wiring No o -
code setting correct? Correct wiring error
LYes
12 voltage output 0 to 10V? No Analog frequency setting
C1 input 4 to 20 mA? device failure
J l Yes
Inverter problem
i) Motor runs but speed does not change
Maximum frequency Yes .
limiter activated? Reset limiter
‘[ No
Upper/Lower limiter Yes N .
acﬁ?vated? Change limiter setting
J, No
External analog frequency set? No Z:(;Er;(;'?xs wiring No Correct wiring error
j, Yes lYes
- No . Are all frequency No Change frequency
re rr ? . ’ h
Correct wiring error 11, 12, 13, C1 wiring correct? ‘settings different? code setting
1 Yes Yes
Analog frequency No Does voltage and current
setting device failure input to 12 & C1 change?
Yes l
Acceleration/deceleration | Yes Adjust acceleration/deceleration
time too fong? time to match load
No l
Inverter problem
i) Motor rotation is not smooth iv) Motor overheats
During acceleration/ | Yes Lengthen acceleration. Does motor and V/F | No !
deceleration? deceleration time setting pattern match? Change V/F pattern setting
‘L No J' Yes
Yes Increase power supply Continuous low speed| Yes Us ial i
ion? s \ e special inverter motor.
Input voltage fluctuation? capacity operation? Lower torque boost
l No l No
. Yes Increase motor and inverter capacity. Yes Reduce load. Increase
Large load fluctuation? Attach fiywhesl Load too heavy? inverter capacity
— l No l No
L Check inverter
Noise interference | Y €S M output | GOOD Motor problem
. ” - voltage balance
in analog input? Test with analog frequency
setting device l NG
1 l No Inverter problem
Inverter problem 62



12. Appendix
Standard Specifications

(1

ltem Specification ]
- 1
FVR FVR FVR FVR FVR FVR FVR FVR FVR FVR FVR
inverter Model Number 004G7S-2 | 008G7S-2 | 015G7S-2 | 022G7S-2 | 040G7S-2 | 055G7S-2 {075G7S-2 | 110G7S-2 | 150G7S-2 | 185G7S-2 | 220G7S-2
EX {-4) EX (-4) EX {-4) EX (-4) EX (-4) EX (-4) EX (-4) EX {-4) EX {-4) EX (-4) EX
Standard Applicable Motors (kW] 0.4 0.75 1.5 2.2 4.0 5.5 7.5 11 15 18.5 22
Rated Capacity (kVA]  (Note 1) 1.1 1.9 {3.0(2.8) 4.2 6.5(6.9)| 9.5(10) | 13(14) 18 22(23) | 28(30) | 33(34)
12
2| Rated Output Voltage [VIiNote 2) 3-phase 3-wire type 200 to 230 (380 to 460)
=1
3
o
= Rated Qutput Frequency [Hz]] 50.~400
a
g Rated Qutput Current [A] 3 5(2.5) | 8(3.7) {11(5.5) | 17(9.0) | 25(13) | 33 (18) | 46 {24) [ 59 (30)l 74 {39) ] 87 (45)
Overload Current Rating | 150% for 1 min. (inverse time characteristic) B
§ Rated Input AC Voltage | 3-phase 3-wire type 200 to 230V (380 to 460V), 50/60Hz
B
- . Voltage: + 10% Voltage unbalance %: within 3%
2 | Allowable fluctuation g o 9 Mt °
kS Voltage: - 15% Frequency: + 5%
|
Control System Sinusoidal PWM control
Frequency control Range| 0.2 to 400Hz (start frequency 0.2 to 60Hz, maximum frequency 0.2 to 400Hz setting possible)
| Analog Setting: max. frequency * 0.2% (at 25 + 10°C)
Output frequency stability
Digital Setting max. frequency £ 0.01% {at -10°C to +50°C)
T
Frequency Setting Analog Setting: 0.02Hz (at max. frequency 60Hz}
Resolution Digital Setting: 0.002Hz {at max. frequency 60Hz)
Frequency Setting Resolution | 0.002Hz (both analog & digital setting)(Note 3)
Voltage / Frequenc Voltage: 200 to 230V (380 to 460V) When in fee selection, voltage or frequency
Characteristics (V/F) | Frequency: 50. to 400Hz can be arbitrarily adjusted
Torque Boost 320 patterns {squared decrease, including 10 step minute adjustment), automatic torque boost selection possible
Acceleration/Deceleration 0.01 to 3600 s. (independent acceleration/deceleration), linear, S characteristic (Strong & weak), automatic and multi-step
Characteristics acceleration/deceleration {independent 4-step) selection possible. (Both terminal & program selection possible.)
Operating sound selection I:S%igzgg.quality of the sound produced by the motor can be changed to prevent
_ Frequency meter adjustment | Scale calibration of externally connected analog frequency meter {DC 6.5 to 10.3)
[}
§ Brake selection Normal or High brake selection possible
(&
Pattern operation B independent step settings possible {frequency up to 400Hz, timer up to 3,600 s.)
. Based on the pattern operation; 1 cycle, repeat cycle, continuous operation at least step speed, etc.
Preram operatlon selection possible
Restart after instantancous After momentary power failure, automatic restart possible
Standard Functions High/Low limiter Output frequency upper and lower range limit 0 to 100% (1% step) setting possible
. The magnitude of the bias which contains the frequency setting signal, can be set from 0 to 100%
Bias frequency {1% step)
. X . The output frequency gain corresponding to the frequency setting signal can be set from 0 to 200%
Gain for frequency setting signal (1% step)
Jump frequency A 3 point jump in width of sympathetic vibrations, and resonance is possible during 0 to 5Hz {1Hz step)
Slip compensation control | Even with load fluctuations, maintains motor at constant speed
Current limiting Output current can be controlled within a range of between 30% and 150% (1% step)
Multistep speed 8 step speed operation possible
i i : Selection between the hold constant of operation stop command {2-wire operation) or the momentary
&w"e' 3-wire control selection contact (3-wire operation) is possible.
L Selection of terminal function The function of the same terminal can be changed via the setting {for 10 terminals)
(Note 1)  Indicates rated capacity when rated output voltage is 230V {460V)
(Note 2)  Output of voitage exceeding the power supply voltage is not possible.
{Note 3)

The output frequency is changed at 0.002Hz intervals during acceleration/deceleration. (when at max. frequency 60Hz)

_63_



ltem Specification
FVR FVR FVR FVR FVR FVR FVR FVR FVR FVR FVR
Inverter Type 004G7S-2{ 008G7S-2 | 015G7S-2 | 022G7S-2 | 040G7S-2 | 055G7S-2 | 075G7S-2 { 110G7S-2 | 150G7S-2 | 1856G7S-2 | 220G7S-2
EX (-4) EX (-4) EX (-4) EX (-4} EX (-4) EX (-4) EX (-4) EX (-4) EX (-4) EX (-4) EX
Regenerative 150% or more 160% or more | 100% or more | 100% or more 40% or more Condenser regenerative braking: 20% or more
g Standard braklng {Note 4) {65% or mare) | (45% or more) | (40% or more) {35% or more)
E Equipment | pe praking Braking frequency 0.2 to 60Hz, braking time 0.01 to 30 s., braking voltage 0 to 15%
o
£ | with Type Braking resistor Braking resistor and braking unit
% optional
equipment | Torque 150% or more 100% or more 100% or more
Frequency setting signal Freguency setting device or voltage input: DC 0 to 10V (DC 0 to 5V), current input DC 4 to 20mA
# By changing the terminal function, the input command or modes can be changed as follows:
cycle operation command, frequency adder-subtractor setting, DC brake command, link input.
Input signal (contact input) Forward command, reverse command, self-holding selection (when operating 3-wire),
c multi-step speed (8-step) setting, multi-step accel/decel time setting (4-step), coast-to-stop
2 command, extetnal alarm, reset.
©
g. Contact output | Batch alarm output {1c contact, contact point capacity is AC 250V, 0.3A, COSe = 0.3)
) Inverter running, Frequency equivalence detection, Overload early warning, Undervoltage
External output signal Open corrector | # These can be changed to the following outputs through the terminal change function.
© | output Finish signal of each stage/cycle in pattern operation, frequency level detection, inverter
stop, current-limiting monitoring, undervoltage or restarting, overvoltage.
Stall prevention, overcurrent, instantaneous power failure, undervoltage, overvoltage, inverter overheating, external fault
Protection {external thermal overload relay, etc.), motor overload (electronic thermal overload relay), setting error, communication error,
DSP error, link error, short circuit for cutput terminal, ground fault (for 4.0kW or less optional function)
. Analog: DC 0 to +10V (adjustment range DC 6.5V to 10.3V)
Frequency meter output signal X . X . . . .
# With the terminat change function, this terminal can be changed to load meter equivalent output signal.
Frequency meter Digital display 4 digit LED, unit is LED
output signal Graphic display LCD. with brightness control
Operation display | Qutput frequency, set frequency, output current, output voltage, synchronous rpm, line speed
_5 T Setting display Function code and data code (see operation panel explanation)
g 8
E g OC1: overcurrent during acceleration , OC2: overcurrent during deceleration, OC3: overcurrent during steady state running,
5 Protection LU: under-voitage, OU: overvoltage, OH1: inverter overheating, OH2: external alarm, OL1: electronic thermal (motor overload),
display Err1: setting error, Err2: communication error, Err3: DSP error, Err4: link error, operating conditions at time of protective
operation (4 times including output frequency, etc.), record of protective operations {dispiay of past 3 protective operations)
Input signal . . i :
display Display of signal existence at FWD, REV, HLD, X1, X2, X3, RT1, RT2 terminals
Charge lamp (LED) Lights when DC capacitor voltage is charged
Installation location Indoor, less than 1,000m elevation, not in contact with corrosive gas, oil mist or dust, out of direct sunlight
@ Ambient temperature -10 to +50 °C (remove ventilation cover if terﬁperature is over +40°C}
kel
’é Temperature 20 to 30%RH {non-condensing)
3
© | Vibration Less than 5.8 m/s? {0.6 G} {conforms to JIS C0011)
Shipping temperature -25 ~ +65°C
Installation Inside switchboard, install as an external cooling system

Protection/Cooling Types

Fully enclosed self-

cooling type (1P40) Fully enclose forced air cooling type (IP40, fan not enclosed)

Approx. weight [kg]

3.0 3.0
(3.6)

19.5

(12.9} (13.0 (16.9)

43 44 45 10.7 109
(9.5

14.7 ‘ 16.0 l19,0 '

(16.6)

Options

4.4) (4.5) {4.6) (9.3)
Relay output unit, copy unit, remote operation extension cable, inverter terminal link cable, link adaptor, remote operation
keypad panel, remote display panel, T link card, radio interference surppressing reactor, noise surppressing AC reactor, Line
side coordinating AC reactor, power filter, spark killer, surge killer, arrester, frequency meter, frequency setting POT, braking
unit braking resistor, MCA series, ground fault detection unit. Digital interface card, PG feedback card, Synchronized operation
card.

{Note 4)  Short time rating




(2) External Dimensions
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10 ° L-T0 117 —J-L— [ ] =3
La7 {38 i 47 i - / 128 M 40 420
+40 +20 7 170 )E:—
S 3 ¢=13 /48 /-
Flg. 6 Bothsides  Cantal 2 locations F|g 7 Flg 8 Bothsides Central 2 locations Flg 9
Type FVRO04 | FVRO08 | FVR0O15 | FVR022 | FVR040 | FVR0S5 | FVRO75 | FVR110 | FVR150 FVR185—[ FVR220
View G7S-2EX | G7S-2EX(-8) ) G7S-2EX(-8) | G7S-2EX(-4) | G7S-2EXi-4) | G7S-2EX(-4) | G7S-2EX(-4) | G7S-2EX(-4} | G7S-2EX(-4} | G7S-2EX(-4) | G7S-2EX{-4)
Front View Fig. 1 Fig. 1 Fig. 1 Fig. 1 Fig. 1 Fig. 4 Fig. 4 Fig. 6 Fig. 6 Fig. 8 Fig. 8
Side View Fig.2 |Fig.2(Fig. 3] Fig.3 Fig. 3 Fig. 3 Fig. 5 Fig. 5 Fig. 7 Fig. 7 J Fig. 9 Fig. 9
(3) Application Of Wiring And Equipment
Motor Output (kW] 04 0.75 1.5 2.2 4.0 5.5 7.5 11 15 18.5 22
Inverter Model FVR004 | FVR0O08 | FVRO15 | FVR022 | FVR040 | FVRO055 | FVR075 | FVR110 | FVR150 | FVR185 | FVR220
G7S-2EX {G7S-2EX(-4)| G7S-2EX(-4)| G7S-2EX(-4)| G7S-2EX(-4}| G7S-2EX(-4}| G7S-2EX(-4) | G7S-2EX(-4) | G7S-2EX(-4) | GTS-2EX(-4)| G7S-2EX{-4}
Inverter Capacity [KVA| 1.1 1.9 3.0(2.8) 6.5(6.9) | 9.5(10)| 13(14) 18 22(23) | 28(30) | 33(34)
i pie 5.5 8 14 14 22 38 38
ADDhc[ablezv]vlre Main circuit 3.5 3.5 (5.5) (5.5) @) 4 (14) 22)
1zes (mmy
) (%) Control circuit 0.5~1.25
FUJI Auto Brak SA33B/15 | SA33B/15 | SA33B/15 | SA33B/20 | SAS3Bf30 | SA53B/50 | SAB3B/60 | SA103B/75 | SA103B/100 | SA203B/100 | SA203B/150
uto Braker (SA338/5) | (SA33B/10) | (SA33B/15) | (SA33B15) | (SA33B/30} | (SA33B/30) | (SA53B/40) | (SAS3B/50) | (SAB3B/S0) | (SAB3B/T5)
FUJI Fault Brak SG33B/15 | SG33B/15 | SG33B/15 | SG33B/20 | SG53B/30 | SG53B/50 | SG63B/60 | SG103B/75 |SGatQ3B/100| SG2038/100 | SG2038/150
ault Braker {SG33B/5) | (SG33B/10) | (SG33B/15) | (SG33B/15) | (SG33B/30)| (SG33B/30) | (SG53B/40) | (SG53B/50) | (SGB3B/S0) | (SG103B/75)
Fuse [A] 5 10 (5) 20 (10) 30 (20 30(30) | 40 (30} 60 (30) 75 (40) 100 (60}
. SC-5-1 SC-1N SC-2N SC-2SN SC-3N SC-4N SC-5N
FUJI Magnetic Contractor SC-05 (SC05) | (SC-&51 | (SC51) | (SC-IN) | (SC-2N) | (SC-3N) | (SC3N)
TR-ISN TR-ISN TR-ISN TR-ISN TR-ISN TR-ISN TR-3N TR-3N TR-3N TR-6N TR-6N
FUJI Thermal Relay | 1.7~2.6 | 2.8~4.2 5~8 7~11 12~18 18~26 24~36 34~50 45~67 54~80 65~95
(1.4~2.2)| (2.8~4.2) (4~8) (6~9) (8~13) | (12~18) | (18~26) | (24~36) | {TR-IN 28~40)| (TR-3N 34~50)
Spark killer S2-A-0 {for magnetic contacter), S1-B-0 (for mini control relay and timer)
(Note 1) The above data is based on the commonly used FUJI motor.

(Note 2} (%) The standard wire is 600V vinyl wire.

{ ) - 400V series



(4)

Terminal Function

Terminal Code

Terminal Name

Explanation

Commercial power supply

braking resistor
thermostat terminal

£ L1, L2, L3 | jnput terminals Connection for commercial power supply AC 200 to 230V (380 to 460V)*
cg uvw Inverter output terminals | Connection for 3-phase induction motor
'é (+),DB Eét;rirrwigl'sbraking resistor Connection for external braking resistor (7.5kW or less)
(<), (+) External braking unit terminalg Connection for external braking resistor via external braking unit {11to 22 kW)
GND (PE) | Ground terminal Connection for ground
1 Frequency setting Voltage setting and current setting common terminal
common terminal (Do not connect to CM terminal as they are not isolated)
. When DC 0 to +10V (0 to 5V) is input, the maximum frequency
12 Ffﬁﬁ“e“.cy S‘i‘“”g is reached at +10V (5V) and it is proportional until OV. Input
voltage inpu impedance is 22KQ. {(When setting frequency gain)
13 ngfﬁgs“pply for frequency | grapilized DC +10V power supply, 10mA or less (for terminal 11)
C1 Frequency setting When DC 4 to 20mA is input, the maximum frequency is
current input reached at 20mA and it is proportional until 4maA.
CM Control circuit Common terminal for control input/output signal
common terminal (Do not connect to terminal 11 as they are not isolated.)
FWD r:rmatrec:'&(i);r;?wand Forward command via FWD-CM (closed). reverse comm
P and via REV-CM (closed) [with FWD-CM (closed) and
REV Reverse command REV-CM (closed). inverter decelerates and stops]
input terminal
©
£ BX Motor coast-to-stop Motor coast-to-stop with BX-CM (closed)
E input terminal {For use when applying machine brake with inverter in operation).
<]
E] . When 3-wire operation function is selected and HLD-CM is closed,
_E HLD 3-wire control the pulse signal input from FWD, REV terminals is seif-held.
©
= X1 Multi-step speed (Example) Multi-step speed 1 with X1-CM (closed)
5 operation command
© input terminal 1
X2 Multi-step speed {Example) Multi-step speed 2 with X2-CM (closed)
operation command
input terminal 2 :
X3 Multi-step speed (Example) Multi-step speed 7 with X1-X2-X3-CM (closed)
operation command .
input terminal 3 )
{When there is no input to X1, X2, X3, operation is by set frequency)
RT1-CM (closed)
RT1 Multi-step RT2-CM (closed) 3 types of acceleration/deceleration times
RT2 acceleration/deceleration | RT1-RT2-CM (closed)
time command input
terminal Note (When there is no input to RT1, RT2, operation is
by normal 1st acceleration/deceleration time)
External thermal With THR-CM (open), motor will coast-to-stop.
THR overload relay, external

With no external thermal OL relay or external braking resistor
thermostat, the THR-CM terminals must be closed otherwise
inverter operation is not possible.

*

) : 400Vseries
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Terminal Code

Terminal Name

Explanation

0 The protective function is reset when the RST-CM (closed) terminals are
g , , short-circuited for more than 0.1 s.
E RST Alarm reset signal input (If there is input to FWD, REV terminals; the unit restarts the instant
2 reset is made.)
3 Outputs maximum frequency at +10V, and it is proportional to output
% Frequency meter frequency until OV.
‘E‘ FM connection terminal DC voltage meter (7 to 10V output) --- Internal impedance should be more than 10kQ
S DC current meter (1mA) --- 10 kQ1/2W supplied in series
FUN Inverter running signal gbr&n%&ecg:ﬁgatzl%wﬁ]?nd if function 81 is the set frequency,
output terminal (0 speed) M will be :
(Open collector output, 27V 50mA MAX)
FAR Zrequtgncy gqunl\/aletnc? When the set frequency is reached, FAR-CM will be "ON".
etection signal outpu (Open collector output, 27V 50mMA MAX)
terminal (speed attainment)
° oL Invcl-)rter oyerloqd | With function code 62, when the set output current is
F= early warning signa exceeded for over 10 s., OL-CM will be "ON".
5 output terminal
= (Open collector output, 27V 50mA MAX)
g
8 LV Undervoltage signal With the set under detection, LV-CM wiill be "ON".
° output terminal (Open collector output, 27V 50mA MAX)
5
© The inverter protective function is activated,
output is from 1c contact. (any fault)
(contact capacity for resistance load AC 250V 0.3A cos g = 0.3)
30A
Alarm output
308 P N N
30C ;

[Normal) [Abnormal)
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Function Code Table

Function . R Factory ..::Lm Function . . . Factory| For W
cose Function Display. Setting. Range Setting otor Cote Function Display. Setting. Range Setting| 5™
LED digital monitor 00 : output frequency (Hz] 26 | Deceleration time 2 {LCD) 0.01 ~ 36005 100
selection 01 : output current [A]
00 02 : output voltage (V] 00 .
03 : Motor syn. speed {r/min} 27 Deceleration time 3 (LCD} 0.01 ~ 3600s 150
04 : line speed [m/min] -
28 Deceleration time 4 (LCD) 0.01 ~ 3600s 3.00
Graphics monitor 00 : Frequency, Current r——
o1 selection 01 : Input-signal status 00 29 Multistep speed setting 1 | {(LCD) 0.00 ~ 400Hz 0.00
02 : /O signal status
30 Timer 1 (LCD) 0.01 ~ 3600s 0.00
02 Motor noise reduction 00 to 05 {code) 03
- 31 Multistep speed setting 2 | (LCD) 0.01 ~ 400Hz 0.00
03 | M termina outout 00 to 99 (code) 85
32 Timer 2 {LCD) 0.01 ~ 3600s 0.00
Automatic torque 00 : Inactive ] -
04 | Loost control 01 - Active 00 33 | Multistep speed setting 3 | (LCD) 0.01 ~ 400Hz 0.00
05 | Torque boost 00 to 31 {code) # 1 C‘Jg 34 | Timer3 {LCD) 0.01 ~ 3600s 0.00
06 | Fineadjustment of torque boost | 00 to 09 {code) 00 J 35 Multistep speed setting 4 | (LCD) 0.01 ~ 400Hz 0.00
g7 | Automatic accel/ 00 : Inactive 00 36 | Timer4a (LCD) 0.01 ~ 3600s 0.00
decel control 01 : Active
08 Acceleration time 1 (LCD) 0.01 to 6.00 37 Multistep speed setting 5 | (LCD) 0.01 ~ 400Hz 0.00
3.600s. # 2 12.00 38 | Timers (LCD) 0.01 ~ 3600s 0.00
o9 | Deceleration time 1 (LCD) 0.07 to 6.00 ) -
3,600 s. #% 2 12.00 39 Multistep speed setting 6 | (LCD} 0.01 ~ 400Hz Q.00
10 Manufacture 00 40 Timer & {LCD) 0.01 ~ 3600s 0.00
used function
41 Multist d setting 7 | (LCD) 0.01 ~ 400H 0.0l
Maximum frequency 00 : 50Hz uitistep Speed setting ( ) z 0
. 01:60Hz ~
1 02 100Hz 00 42 Timer 7 (LCD) 0.01 ~ 3600s 0.00
82 grigkzaz) 43 Electronic thermal 00: Inac_:tive 00
overload relay 01 : Active
Base frequency 00 : 50 Hz
12 01:60 Hz 00 44 High limiter (LCD) 0~ 100% 100
02 : free (Hz) N
- 45 Low limiter (LCD) 0~ 100% 0
Maximum output 00 : 200V {400VY* 03
13 | Voltage 01 :220V (440V) [220V 46 | Bias frequency (LCD) 0~ 100% 0
02 : 230V (460V) {380 V)]
03:free (V) 47 Gain for frequency setting signal| (LCD) O~ 200% 100
14 N 1 | 02.04.06.08.10.12. 04
umber of motor poles | 02 48 | Jump frequency 1 (LCD) 0~ 400Hz 0
Operation command 00 : keypad panel
operation 49 Jump frequency 2 (LCD) O~ 400Hz 0
15 01 : terminal 00
operation 50 Jump frequency 3 (LCD) 0~ 400Hz 0
02 : link operation
— 51 Jump frequency range (LCD) 0~ 5Hz 0
Freguency command 00 : digital
01 : analog {voitage) . ’
16 02 - analog 00 52 DC brake 8? : l:aftwe 00
{voltage + current} s Active
Accel/Decel pattern 00 : linear 53 | DC brake starting frequency | (LCD) O~ 60Hz 0
17 01 : weak “S” shape curve Q0
02 : strong “S" shape curve 54 DC brake voltage 0 to 15 (code) 00
18 Normal/High torque 00 : normal brake 00 55 DC braking time (LCD) 0.01 ~ 30s 0.10
dynamic brake 01 : high brake
X " 56 Starting frequency (LCD) 0.2 ~ 60Hz 1
19 Pattern operation 00 : Inactive 00
01 : Active 57 Current limiter Q0 : Inactive 00
90 | Restartafter instantaneous | 00 : Inactive 00 01 : Active
power failure 01 : Active . . )
58 Slip compensation 00 : Inactive 00
21 Coefficient for line speed (LCD) 0.01 ~ 200 001 control 01 : Active
t 59 Frequency level detection | (LCD) O~ 400Hz 50
Function blocks used 00 : upto 22
22 01 : up t0 62 00 6o | FDTand FAR signal (LCD) 0~ 30Hz 10
02: upto 82 hysterisis
23 | Acceleration time 2 (LCD) 0.01~ 3600s 10.0 o1 Run signal finishing (LCD) O~ 400Hz 0
24 | Acceleration time 3 (LCD) 0.01~ 3600s 15.0 frequency
| 25 | Acceleration time 4 (LCD) 0.01~ 3600s 3.00 62 | Overload early warning signal | (LCD) 70~ 150% 100
(NOTE) During operation, function code data 00 to 09, 73 to 82 setting is possible. Also all function codes and data verification is possible.
1 4.0kW or less : 13

The factary setting for Torque Boost is: (

5.5kW or over : 08
#2 The factory setting for Acceleration Time 1 and Deceleration Time 1 is:

7.5kW or less 6.00

1kW or over 12.00/

*{ ): 400V series
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