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This inverter is without Keypad Panel,
it is option. Pilease order Keypad Panel
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introduction

Thank you for purchasing the FUJI "FVR-B7S" inverter. This inverter uses 32 bit DSP for
multi-function and high performance in every field.

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

Inspection ltems Upon Delivery

Please inspect the foliowing items upon receipt of your inverter.

(0 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 distributor
where the unit was purchased. -

Name Plate

m/CD @

SN £ VROOZ2BT7S~-2
souacs 3¢ 200~230V _ 50/60Hz —— Q@ @® &
PINB0 S7KVA 1.5A 0_2~400H B~

SSENEEN czooiiRrs ® @
Fuji Electric CoLtd. -0 .- \
@ Applicable Motor : ® Frequency : 5076 0H 2

002—-0.2kW

. ® Rated output
004004 kW cutput current

AC200V series :
008075 kKW series

. L5A—=002 (0 2xwW)
@ Power Series : 2-2 00V series JA=004 (04 kW)

5A—~008 (0.75k
@ Phase : 3 ¢ - 3 phases W

. @ Output frequency range
@ Voltage range ?

0.2tod00H
200~230V—-AC200V series ' :

Seria! No.




3. Construction & Handling

{1} Removing Ventilation Cover
Ventilation Covers are upper and lower part of Unit Cover,
remove the covers using the following procedure.
@ Insert minus driver to the edge of the cover, lifting
part of the cover, remove the cover.

(2) Installation & Removing Option Cover ] -
Remove the covers using the following procedure. .
Reverse the procedure to install the cover.

@ Insert your fingers betwsen Unit Cover and Dptlon Cover.
pulling up the cover, remove the cover.




{3} Instruction Shorting Switch (SW1) for THR, FWD, RV
After remove the cover, with S¥1-1, SWi-2, SK1-3 on the board,

short-circuit between each signal and CM.
(Factory setting is THR-ON, FWD-OFF, REV-OFF.)

. 1 ™ -
1 2 = SWI-]---ee THR
SWi=2:e+-FWD
B3
=2 A b SWI=3--ee REV
OFF

(4) Switching of Inverter Abnormal Signal Output
As factory setting is contact A output, in case of using contact
B, switch the connector of 30A & 30B using the following procedure.
@ V¥hile pressing following figure part of Unit Cover, slide Unit
Cover in the direction of Terminal Block, remove the cover.
@ Change the connector(30A—30B) , it's lower part of Inverter,
Reverse the procedure to install the cover.

4. Operating Precautions

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

( Do not impress power supply voltage that exceeds the standard specification voltage permissible
fluctuation. If excessive voltage is applied to the inverter, damage to the internal elements will
result,

@ Do not connect power source to the output terminals {U, V, W}. Connect power source only to the
power terminals (R, S, T}.

(® Do not connect power source to the breaking resistor connection terminals (P, DB), Never short-
circuit between P-N or P-DB terminals, and do not connect any resistance with a resistance value (2
less than standard application breaking resistor.

(3 Do not connect AC power source voltage to the control circuit terminals (except 304, B, Cl.

® 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 magnet switch on the output side of the inverter for ON/OFF operation,

@ Use only power capacity within the inverter capacity rangs of 1.5 times to 500kVA. If a power
capacity greater than S00KVA is to be used, instail a coordination reactor {ACR...option) on the line
side of the inverter.

Do not connect a phase advance condenser to the output side of the inverter,

® Do not operate without the ground wire connected,

if the inverter protective function is activated, consult Section 11 "Troubleshooting”, and after
cotrecting the problem, resume operation. Do not reset the alarm automatically by external
sequence, etc,

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




5. Installation Instructions

{1) Installation Conditions
Install the inverter in 2 location which meets the following requirements.

(1) 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 water.

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

(@ The inverter should be installed at an elevetion below 1,000m, and vibration should be

less than 0.6G.

{2) Installation Direction & Mounting Space

12cm o
more

S5cm or
more

5em or
more

(3) Mounting Screws & Holes
(@ Mounting screws or bolts should be M 4

(@ For the location of mounting holes, see "External Dimensions® in Section 11.

@ Installation Method

Install the inverter perpendicular to the
ground, and with the lettering "FVR-B7S" right
side up. If the inverter is installed up side
down, or horizontally, heat build-up will oceur.
Installation '

To allow the escape of heat generated by the
inverter, install at a sufficient distance from
other equipment, walls or wiring ducts as
shown in the figure on the left..

Installation Wali :

During operation the -temperature of the
cooling fins of the inverter rises to approx.
80°C. For this reason, the mounting wall must
be of heat resistant material,

Multiple Installations

When installing 2 or more inserters in close
proximity, allow sufficient space as described
in @ above, and install them in a horizontal
row. If they must be installed in a vertical row,
at least 50cm internal must be provided
between each one, or a ventilation system
should be provided to prevent the ambient
temperature from rising.

Ambient Temperature Cautions

Because the ambient temperature greatly affects inverter life and reliability, deo not
install in any location which exceeds the allowable temperature.

Leave the ventilation cover attached for temperatures of 40°C or lower, and remove
the cover for temperatures between 40 and 50°C.




6. Wiring
(1) Main Circuit Wiring

( Power supply connection (R, S, T) I £
Connections can be made . —& o0— =&
regardless of phase sequence, Commercial

'@ Motor wiring (U, V, W) . _ , _ —3 0— s
When connected normally, the power stply —& o T
motor will rotate counterclockwise FAB 3¢
when viewed from the load side. . 304 | (308)

ti the motor rotates in reverse,

. 30C
interchange any 2 of the U, Vor
W terminal connections. ) P
@ EGr;J)und terminal connection (E, =
For safety reasons, do not operate Ther U
. h . mal rela
without the unit being grounded. relay .

The ground wire must be as thick and 3
short as possible as shown in the ~phase motor W
Applicable Wiring Equipment List {see
Section 11 Appendix}.

Caution Note:  Be sure that the power supply Is never connected to the U, V, W terminals or
the N, P, P, DB terminals.

{2) Control Circuit Wiring

. @ Factory Wiring at the time of shipment

Both RUN/STOP and the frequency setting is performed through the control circuit
terminals,

(Please order the options, keypad panel and extension cable. )
*Function setting at the factory

115011 116 (011

@ Handling of external thermal input terminal
THR-CM is short-circuited with SW1 inside option cover.

tn case of using external thermal, remove option COver,
switch SK1-1 off.




* 1. When both RUN/STOP and the frequency setting is performed through the contro! circuit

terminals, the function setting should be | t{5[5] /], [:7615] 1]or [1]6]5]2] .

* 2. If RUN/STOP is performed through the keypad panel, and the only frequency setting is
performed through the control circuit terminals, set the function at HBEEERAGEENOR

or[]6[g2] -

* 3. If RUN/STOP is ‘performed through control circuit terminals, and the frequency setting is
performed through the operation panel, set the function at[1[S]51¢] [:]6]215].

(3} Wiring the external braking resistor unit {optionai)
When frequent braking or high torgue braking
is required, connect the optional braking
resistor as shown in the diagram on the right.

1 Switch the factory set SWi-1 off. |f it's not switched off,
c‘ﬂ_urrin.g opgration the OHZ a_Earm will not function.

. 3 SHT . E SHT
SWi-1 setting THR SW1-1 setting THR
R BX R BX
REV REV
— e S FWD S FWD
123 ] Xi X1
m T HLD T HLD
b)) oG Red X3 X3
Eﬁi 304 {(30B) | X2 30A [(30B) | X2
S RT2 RT2
30C RTI 30C RTI
NC — NC
P P RST P P RST
i é FAR 2 FAR
DB DB RUN DB 1 DB RUN
Lv ) - R
| u oL Braking resistor U oL
Pi2 TKEOW!20 @ P12
2 v FM v FM
] . CMI cM1
Braking resistor W 13 w 13
bBII09E-2 CcM2 M2
12 12
CM M
I 1

[Caution Notes]

1. If the P-DB terminals, or the P-N terminals are inadvertently short-circuited,
damage to the inverter will result.




{4} Basic Connection Diagram

% Keypad pane!

. % Extension cabie
*FAB i * Thermal relay
P I .
ower supRY Connector
nel
FVRG7S-2: AC200~230V of pa '
50/60Hz = .
% Frequency setling resistance Groun
{1k, 1/2W)

DB

"x Frequency meter

+ Connector
OFM

308! Protective circuit
(308){ Operation signal

p—0 O FWD
—0 O REY
—0 {ORST
— + )
%1 Option
—0 Ox2
—0 X3
— ORTE
—0 CRT2
— )
——] O HLD v
—o0 OBX O
CM
SR | Comnector
of lirk .
TCM D ET__l_
Ground

[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 or twisted wire for the control circuit wiring, which shouid be as short as
possible {20m or less).
i{Connect outer covering of the shielded wires to the inverter ground terminal and leave
the other end open.}

(® install a spark killer in parallel with any magnet switches or solenoid type coils, etc.
which may be close to the inverter.




/. Operation

{1} Pre-Operation Inspection
After mounting and wiring is completed, check the following items before supplying power
to the inverter.

(D Check wiring for errors. (especially main cirguit wiring)

(@ Make sure there are no wiring c'hips, screws, e1c. remaining in the inverier.

@ 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,

{2) Test Run Check Points

Conduct the test run at a low frequency of around 5Hz. Conduct the test run in 2 safe manner,
and check the following points. ' |

(D Smooth rotation

@ Correct roation 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 Seting Frequency Setting Operation Method Code Setung
Operation Panel Methed . i
1 veys HEEE keys BEEE
VR i
2 ‘ {DC 0 i o?»::gnaI
VR | i
3 (Dco_r; o HEEE
External Signal Method
* | #wp. rREW) BEER VAT ers BEEE
A .
5 irSiveride
VR )
6 _ (C 0 ﬂaffoﬂmgnal HEEH
Multistage frequency operati : {8 stage ible) -
« For RUN/STOP and |'nanu’a:nspeec!a'lgrecs;t.::t::'nscsyI szning, the funclion codes arem?. jor senting as above.
o For the 1s1 1o the 7th stage frequencies, the funciion codes are [3‘ .'l 3 i] m_ﬂ ‘ :'}l ’1‘ | 3! S "-.'I «'Jand then
select the external termina! {X1, X2, X3




{4) Data Setting Method
In order that the inverter {including the motor) may operate under optimum conditions, in

addition to the codes mentioned earlier, [[5],[{]5], other setting changes are required.
The foliowing 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 |—g]'§| L[ 3] ete.

(@ Data chahge setting in STOP mode

sTop 8E§r2§gesignal (RUN]key, FWD & REV terminals) is completely in

* The frequencies that have been set will flash on the display

3l
o

PRG Changes to tunction setting mode EERE .
Different
block _ _ )
SHIFT Function code block advances each time key is pressed.

Same bilock

N\ V' | Selects function code to changed within the block.

SET Existing data access EEE !

N\ V' | Adjusts code or actual number to the desired data

y
15

SET Stores data 5]8]8] {] (Do not turn power OFF for 5 sec.
after datawrite.)

RESET| Returns to function code block change mode

Other function™ For change of other data, repeat the above procedure

change?

PRG Ends function setting mode, returns to STOP mode




(2 Data change setting in RUN mode

Function code|5]8]to]12].{7] 3] to{ 7] S|and|8]2itol 82| date setting is possible in 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

FM

oL RUN /5T RTI X2 HLD FWD BX SHT

CM™

Cm2

P12 v FAR NC - RTZ X3 Xl REY THR

~ [:]s]8]8]. [:]6[E[5] Basic connection required for

(2 Commeon terminal connection example irrespective of operation method

oL RUN RST RT1 X2 HLD FWD BX SHT

o} CM1

™2

Pi2 v FAR NC RT2 X3 X1 REV THR

* THR
® RST
* BX

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

-------------------------------------

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

Used for external analog meter when frequency indication is

needed.

Connected to CH with SW1-1 at the factory. Connects to "b" contact

when inverter STOP is desired through external alarm

Connects to RESET key for alarm STOP reset ,
Connects to "a" contact signal when inverter free-run is desired

during normal operation.




(® Operation Through Operation Panel ( ] 5]3{3 )

T ::} - é)l
' ' |
3 1 1
1] t 1
It 12 13 FM oL RUN RST RT! X2 HLD FWD BX SHT
c™ CM| Mz P12 w FAR NC RT2 X3 Xt REV THR

a. Common terminal connections are as explained in (5}-2.
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 .
: keys for digital setting
:6]5[:]: Connection of 1kQ(1/2W) rheostat to 13, 12, 11 terminals; or input of DC 0 to
+10V DC voltage signals to terminals 12, 11{12 is +.)

d. RUN Operation Example ([:[6]5]2))

FoMa rd

1
:
]
;
1
|
RUN STOP : _ RUN | | A sTOP

Reverse

RUN | STOP

ON

FWD ON
-CM

REV ON

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




@ External Signal Operation { | {{5iZ] ! )

o ?
Ll 12 13 FM oL RN RST RTi X2 HLD FWD BX SHT
CM ™I M2 Pi2 LV FAR NC RY2 ] X3 X1 REV THR
&
|
?

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.

¢. For frequency setting, the same 3 types can be selected as in (5)-(3).

d. RUN Operation Example

Forward

Reverse

e e e e

FWD ON ON
'CM . v 4 '

REVY ON ON

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




Forward

Reverse

Xl

X2
~CM

X3

FWD
-CM

REV
-CM

{6) Actual Operation
() Multi-step frequency operation {X1, X2, X3 terminals)

Multi-step frequency operation up 1o the 8th step is possible.

e : E
R o o
hl 12 i I FM oL RUN . RST RATI X2 HLD Fwh BX SHT
M f CMI CM? Pl2 Ly FAR NC RTZ X3 X REV THR
o o 4

i,l

o

Setting is| {| 5| for operation method, and| /]
The settingre: for multi-step frequy ‘I. for muiti-step frequency 2, for
multi-step frequency 3, for multi-step frequency 4, for multi-step frequency 5,
for multi-step frequency 6, and for multi-step frequency 7.

RUN Operation Example '

for manua! frequency setting method.

]
f
i
[}
|
]
]
I
1
1
i
1
1
]
E
I
1

1
1
]
t
i
|
|
|
|
I
1
1
i
1
!
]
3
i
i
|
1
|
1
1
1
1
1
'
¥
]
3
1

]
1
1
]
i
1
[}
]
:
I
: :
1] (] - 1] a [ l N »
?peed 1 ISpeed 21 Speed 3 Speed 4 Spged 5 Manual speed Speed 6 Speed 7
1 1 L} 3 : 1: : :
ON ON ON | ! ON
i ]
: 1 3 1 : : : b ] ]
i . 1 E I
: ON b ; ON
] [] 1 ] 1 [ ] 1
: i
: ON ON
1 1 ]
ON l
]

ON




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

re- @ - &)I é‘
1 H 1 .
1 1 1
SR 7 7
1l 12 13 - Fid oL RUN RST RTI X2 HLD FwD BX SHT

CM CMI CM2 P12 v FAR NC R72 X3 X1 REV THR

a. Setting ESEEI for operation method, and for manual frequency setting method.
b. The settings are:[5[8] for acceleration time 1,[2] 3| for acceleration time 2.[e[)for

T acceleration time 3, ‘fUr'a‘ccefe'rat'ron‘time—4;rd'et:'eferat'ron‘t'rme“h"for
deceleration time 2, for deceleration time 3, for deceleration time 4.
¢. RUN Operation Example '

Acceienaion 1 Acceeration 2 Accalention 3 ) Acteleration d 1
1] ] 1 ]
Forward ' ' ! i
: " : |
1 1 i 1
: Decsleranon 1 : Deceteration 2 : Deteleration 3 : Decaleration &
'y / A\ ! N\ z !
1 ] ' § ] 1 ' '
] ] i ]
] 1 § ¢ H ' 1 '
RT! ; Pt oN : : ! ON !
-CM i ) o 1 I 1 vt !
; A i i i '
RT2 : N ! ! ! ON !
—CM M | T \ 1 4 ; [ 1
: : !
FWD ON ; ON ; ON E ON
-CM

—_1d =



(® Pattern Operation
Pattern operation can be accompiished by aligning the step frequency setting and the
timer setting. ‘

il 12 13 FM oL RUN RST RTH X2 HLD FWD BX SHT

CM CMI CM2 Pl2 Lv FAR NC RTZ2 | X3 Xi REV THR

a. With function {[8]8] ] pattern operation can be selected. (With | :[9]5]8] data B2 BH].
EIAREICIE and[y]2]cannot be accessed.)

b. E g| sets the frequency setting for Multistep Frequency 1 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Frequency 1 timer.
sets the frequency setting for Multistep Frequency 2 and sets the rotation direction,

and acceleration/deceleration time. sets the timer for the Multistep Frequency 2
timer.
sets the frequency setting for Multistep Frequency 3 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Fregquency 3
timer.
sets the frequency setting for Multistep Frequency 4 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Frequency 4 timer.
sets the frequency setting for Multistep Frequency 5 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Frequency 5
timer. _
sets the frequency setting for Multistep Frequency 6 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Frequency 6 timer.
‘ sets the frequency setting for Multistep Frequency 7 and sets the rotation direction,
and acceleration/deceleration time. sets the time for the Multistep Frequency 7 timer.

{NOTE] When in timer display mode, use the key for changing rotation direction or
accelerationldeceleration time. .

c. When in operation panel operation mode (| /{5]5i3))
key  : starts pattern operation

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

STOP | key : temporarily stops pattern operation

d. ‘When in control terminal operation mode ( )
FWD-CM ON : starts pattern operation
FWD-CM OFF : force stops pattern operation
REV-CM ON : temporarily stops pattern operation




e. Operation Example

I
1
1
l ; :
Forward ! : !
1 i 1 ¢ t
] { 1 1 1
§ 1 1 1 ]
; | ' | ; :
t 1 E ! ] ] 3
Reverse| | : : : ' X :
| ] 1 1 ] 1 1
| 1 : l , i l :
: : l : : | ! |
| : : : | : L
'Speed1| Speed2 | Speed3 | Speed 4 ! Speed5 | Speed 8 Speed?
:| Timer 1 E Timer 2 E Timer 3 E Timer 4 E Timer 6 i Timer 6 iTimer 71
; ' : | ; H 5 |
i ¥ 1 i ; i 1
1 3 1 1 1 ] 1
FWD . 1 1 ¥ ] 1 E 3
_CM ] ) i L} ¥ 1 L] l._‘
Stage elapsed H ﬂ !——l l—‘ : H l_|
signal (TP} —
Cycle
completed
signal (TO)

* |n operation, the multistep frequency order is always in numerical order, 1 thru 7.

T -



§. Function Explanation
{1) Function Code Tables

HI ini F
GRAII;’ISP%AY Fug:;n:n Function Display. Setting- Range M'Zl:l.‘;"m S:::: Remarks
(D Initial Setting
oo LED (digitat 00: output frequency [Hz] Can be sct.by SHIFT key during RUN/STOP
g DETL MNTR manitor selection 01: output current {A] 00: I the SHIFT key is press when the
ERHC MNTR oe gg outp:t voliage lVl[ | - 00 will susﬁfr:a”m"mfmeﬁfiﬂﬁ; l;ﬂ
7 : synchronous rpm [rpm be di a he 3rd decimal
MTR SOUND 02 ine speed {mvmin] ey PaYed oown 1o the 3rd decima
FM CRLIER - -
Graphics monitor 00 Hz AMP manitor guw%uslrhmzﬁ‘:::; curtent (130 10 ieves)
01 | selection 01: terminal signal @ - 00 :
- 02: terminal signal @ ONIOFF AN : bghus / cuty
Motor noise
02 | taduction 00 1o 05 {codel - 03 | 6levels OK
FM terminal output _
03 | |evel calibration 00 10 99 {code) 85} 100 levels [approx. 6.5V - 10.3W)
04 o4 | Automatic torque 00 : nonoperate - 00
B OUTO TRE boest control 01 : operate
s T boe i .
i:g E?S‘ET 05 orque poost 00 to 31 {code} - 13 | 32 levels (00/01 is reduction torque curve}
AUTORCC Fins adjustment of o 10 division fine adjustment for each
06 | orque boost 00 10 09 {code) 0 | 1orque boost [05)
o7 Autornatic accel/ 00 : noncperate _ o
decel control 01 ; operate
08 Acceleration time 1
08 (LCD}0.01~ 36 . . 11kW or 12.0
® ACCEL 4 LCD} 36008 0.01 6.00 | ( over 0
. DECEL1 gg | Deceleration tme 1 (LCD) .01~ 36008 0.01 | 6.00 | (11kW or over 12.00)
- DRTAPRTE _ -
10 Data protection 00 : chanpe possibie . 00 [STOPlkey and{A},” V] keys {code change)
01 : protect [[SET Tkey {code setting}
PHIC = b . .
GR'AD[SPLAY c';%?ton Function Display-Setting-Range S ;Zf:ﬁ:; Remarks
(@ Basic Functions
11 Maximum frequency 00 : 50Hz 04 {code) when setting
B MAXHz 01 60Hz
BASE Hz 11 022 100Hz 1Hz | o1 | {LCD) 0~400Hz
FATED UV 03: 120Hz
MTR POLES 04 : free Mz}
Base frequency 00 : 50Hz 02 [code) when setting
12 01 : 60Hz 1Hz 01
02 : free {Hz} (LCD) 0 ~400Hz
Rated output voltape 00 : 200V 03 (code} when setting
13 01:220v v 03 [{LCD)
02: 230V (QV) {0-230
03 : free (V) OV setting : no AVR
1 Normal of motor 02.04.06.08, _ 0 02 :2 pole, 04 : 4 pole, 06 : 6 poie,
poles 10.12 4 1088 pole, 10: 10 pole, 12 ; 12 pole
15 Operation command 00 : Keypad pane! operation
M OFF COMMHD 15 01 : terminal block aperation - 0
Hz COMND 02 : link operation
RCC FTH Frequency command 00 : digital Even when link operation mode is
H TR} BRK 16 01 : anaiog {voltage} - 01 | selected, monitoring of the set frequency
02 : analog {voltage) is possible.
Accel/Decel pattern 00 : linear
17 01 : weak 5" shape - of
] 02 : strong *$° shape
18 NormalHigh torque 00 : normal brake - 00
dynamic brake 01 : hard brake
)3 19 Pattern opersation 00 - nonoperate - 00
" PTHEOPR 01 : operate
RESTART 20 Restart after instantanecus |00 : nonoperate _ 00
MHTR COEF power failure 01 : operate
FUMC BLYK 21 Coefiicient for line speed {LCD}0.00~ 200 0.0 0.01
Function blocks used 00 : up to basic function
n 01 :up to standard function 00
02 ; up to nigh leve! function




O iSrLAY cose Function Dispiay- Setting: Range | o™ T Remarks
?Standard Function

23 23 | Acceleration time 2 (LCDY0 .01~ 36005ec 0.0t 10.0 Terrminals RT1 - RT2 ON. OFF

B ECCEL 2
arcEL 3 24 Acceleration time 3 (LCD0.01--3600%ec .01 15.0 Terminals RT1 - RT2 ON . OFF
FCCEL 4 25 | Acceteration time 4 (LCDY0.01 ~ 3600Sec 0.01 | 3.00 | Terminals RT1.RT2 ON.ON

" 26 26 | Deceleration ime 2 (LCD) 0. 01~ 36005ec 0.01 106.0 | Terminals RT1. RT2 ON . OFF
. B DECELZ
: DECEL 3 27 Deceleration time 3 (LCD}0.01~-36005¢ec 0.01 15.0 Terminals RT1. RT2 OFF - ON
DECEL 4 28 | Deceleration time 4 {LCD}0, 01~ 3600Sec 0.01 | 3.00 | Terminals RT1.BT2 ON.ON
.29 _ 28 | Muldstep speed setting 1 (LCD)0.00~400Hz 0.002 | 10.0 i Only for pattern operation {19) mede
Pl MULT SFDI seiect Timer 1 to 7 setting possible
;L TIMER 1 30 | Timer 1 {LCD}0.01~3600Sec 0.01 5.60 | When setting Timer 1107
! O ~ Setting code (rotation direction -
r;]ghgp:’io-) 31 | Multistep speed setting 2 {LCD}0.00~400Hz 0.002 | 20.0 acce|egratiun/deceler§1ion tirxt\el )
- 7 |rme2 Toon oo [0 | 500 | 5 o seeeovenon?
j . . 02 : FWD- acceleration/deceleration 3
3-3 MULT Spbz 33 Multistep speed setting 3 (LCD)0.00-'“]OHZ 0.002 30.0 03 : FWD- acceleratiorvdeceleration 4
- 04 : REV- acceteration/deceleration 1
s M T 3 {LCDM).01~3600Sec 0.01 5,00 :
TIMER 3 wmer : : : 05 : REV- acceleration/deceleration 2
MULT SPD 4 : : - 06 : REV- acceleratiorydeceleration 3
TINER 4 35 Multistep speed setting 4 (LCD)0,00~400Hz 0.002 | 40.0 Pam, : REV- acceleration/deceleration 4
_ ttem operation summary
35 Timer 4 (LCD)0.01~36005ec 0.01 5.00 When operetion panel mode i5 selected

37 i i . - {1500)

. MULT SPDS 37 Multistep speed setting 5 (LCD)0.00—400Hz 0.002 | 50.0 RUN key : start opesation .
TIMER S ® | TimerS (LCD)0.01~3600Sec 0.01 | 5.00 | STOF kev:discontinue operstion
T_;]?HEPSEDE 39 | Multistep speed setting 6 | (LCD}0.00~400Hz 0.002 | 60.0 | RESET key : paniern operation forced

MER stop
40 | Timer 6 (LCD)0.01~3600Sec 0.01 5.00 When terminal biock operation is
selected (1501}

41 41 | Muiltistep speed setting 7 {LCD)0.00~400Hz 0.002 | 60.0 FWD terminal : start operation

m pMULT SPD? REV terminal : discontinue operation
TIMER 7 42 | Timer?7 (LCD}{.01~36005ec 0.01 5.00 {pause)

43 .

Electronic thermal 00 : nonoperate When setting 01 (code!

m ERCTRMOL 13 : 1% 00 9

f ; 01 : operate {%) 0 10 150%
HLIMITER overioad relsy pel o {LCD} 30 10 15
L LIMITER N
Tid B 44 | High limiter (LCD)O~100% 1% 100
FREQEIRS g %
: 45 | Low limiter {LCD)0~100% 1% 0
46 | Bias frequency {LCD)0~100% 1% 0

47 g7 | Gain for frequency setting | (1.CD)0~200% 1% 100

m FREQGAIM signal
JUMP H= 1 48 Jump frequency 1 (LCD)Y0~400Hz 1Hz 0
JUMF Hz 2 5 | Jum

p frequency 2 {LCD)0~400Hz IHz ]
JumMF Hz 3
5¢ | Jump frequency 3 (LCD}0—~400Hz 1Hz 0

51 51 | .Jump frequency range (LCD}Y0~5Hz 1Hz 0

B JHYSTR
DL BRRKE 00 : nonoperste
DC BRK Hz 52 | DCbrake 01: operate - 00
DCEBREK W

53 DC brake starting frequency | (LCDY0~60Hz 1Hz 0 0.2 Hz at 00
54 | DC brake voltage 0 t0 15% (code) 1% 0o
5 55 | DC braking time (LCD)0.01~30Sec 0.01 | 0.10
B DCERKT -
START Hz 56 | Starting frequency (LCD) 0.2~60 Hz 1Hz 1 0.2 Hz a1 00
ILIMITER 00 : nonoperat When setting 0% (codel
fimi : nonoperate en setting 01 (code
SLIF COMP 57 Current lirmiter 01 : operate (%) 1% 00 {LCD) 30 10 150%
) . 00 : nonoperate
58 Shp compensation controt 01 : operate 00

59 59 | Erequency level detection | (LCD)0—400Hz 1Hz 80

B FDTHz
FOT HYSTR 60 FDT and FAR sipnal trysterisis| (LCD)0-30Hz 1Hz 10
RUNFINSH §1 | Run signa! finishing frequen

cy| (LCDY0~400Hz 1H: 4]
oL WARH z
62 |Overioad earty warning signal | (LCD)70~150% 1% - 100




Stangarg

Funeton

GRAS’I;S{;?_ AY 2‘.‘:‘"’" Function E:i‘;"g Funcuen g:;'::s Data ;:j:’,:; Other, LCD Display
(@ High Function
4.1 Terminal Function Change
63 - X1, X2 and X3{ 00 Xi~X3 Multistep Speed {7 steps)
= 'n"}-m' e o terminal 01 [X1 AHz | 0.002 Hz step addition gp | Externat input frequency addition
HILD FUNC function X2 VHz | 0.002 Hz step subtraction - subtraction
LU-0OL-F&F ;
022 X1 Brl DC Brake ON Brake selection
FWD/REV 00 HLD 2 wire
64 | command hoid 01 DRV | 3 wire 00
[3-wire control} 02 ™ Cycie operation signal selection
LV, OL and inantesent ' Funcuon is determined by
. FAR terminal 00 —— v function code {66 to 68]
] 85 output code ; oL . : 0
3 o1 3bit | FAR | Multistep timer
~ code selection {0 10 7]
66 FUME i " LV terminal 00 LV Undervoltage signal o0
m LY 2 function 0l ov Overvoltage signal When selecting 3 bit code
OL FUNC . - output, 0 to 7 step binary
FAR FUNC £ OL terminal oo |OL Overload earfy warning signal code is output at LV-OL-
55l 67 | function 01 CcL Currentdimiting monitoring signal | 00 | FAR.
35 02 P Undervoltage or restarting signal ) )
E2 - Accordingly, the data which
i3 FAR terminal | 00 [FAR Frequoncy squivalence detection signal has been set is ignored.
68 | function 01 FDT Frequency level detection signat 00
02 STOP Invarter stap signal dmarse of RUN signal
69 U FUNC 6 RUN terminal 80 RUN p M""ﬂl‘mi\dﬂ ;?:t
- I function )3 Finish singal stege in palem operstion| ()
Fanish signal of 8ach Cycié in pATIEM operation
FM FUNC 0z TO
e 70 FiM terminal 0 |FM Frequency monitor signal (snalog)
function 0 AMP | Currenz manitor signal {analog] 00
4.2 Link Function
7l ] - — | Master
M HO. ENTRY é Exf r&e‘: o e 1 (slave) Slave inverter numbers are
: . recorded in order from small
TLUNITS §{entry for | gp Aux. 2 {slave) o laro °
) §|fink 03 _ _ | Aux. 3 (slave} 15 ’
N operation | o4 Slave When auxiliaries are not
: (All t ! needed, they are recorded
2 |inverters) | 15 Slave as slaves.
Nurnber of 00 .
g2 {3 | units linked ) _ _ | Number of connect Maximum number of connected
2 !Cenmrl' 15 auxiliary/siave 00 | inverters is 16. (including maser)
73 21 Link 00 Inactive During operation / During stop
| M LINKMODE n 2l m ode (Al | O _ _ | Individuet frequency setting oo | 7301 SET: 80XX setting possible
INPUT SEL. i, | 02 Individual monitoring signal 7302 SET : 81XX setting possible
NO. SELECT < inverers 03 Link operation 7303 SET : 82XX setting possibie
. 74 - mﬂw 60 _ _ | Xeypad panel g |During operation / During stop
£ gﬂn:nm .l 01 Terminal 1502 {link} SET ; setting required
Inverter o0 Indnisual During operation / During stop
- ! - h command i i When parameter command {8201)
unit No With link operation, pa
5 . 15 thi ting is When 75XX SET
75 < | (Central IS Se1Lng 00 | Reiease Link (00 : transrmission end)
2 | inverter necessary. During Link {01 : s1art transmussian}
b only) 16 - - A nd setting possivle




4.3 Option Function

GRAPHIC unetion . Display - Settin .
DISPLAY io::m Function K ;?:nqye ing Data ::::::; Other, LCD Display
76 76 | Spares 0099 o0
W OFTIOW 1
ElF'TIL!H 2 77 Spares 00-—9_9 00
OPTIONZ
OFTIOH 4 78 Spares 0099 o0
79 Spares 00~98 00
4.4 Link Function
GRAPHIC Funcron | SeTing Function Factory : .
DISPLAY coce Data Funcuon | Standard Function D Setting Other, LCD Display
Name Terrenals ata
80 X1 4 bit binary input
B FREQEITS 00 Aux. 1 X2 tesolution = max. trequency
COBE X3 15
OPR MODE RT1 5
X1 £ [ 8 bit binary input
ol Aux. 1 X2 % fesolution = max. irequancy
Aux. 2 | X3 < 255
2 RT1 =
£ @ -
3 Aux. 1 i; & [12 bit binary input .
resolution = max. frequency
Bog] % (A2 |y 0o 2095
2 Aux, 3 RTI
4
W " . Master X1, X2, X3 and RT1
00 4 bit frequency input are 4 bit binary inputs for
inverter numbers [00 to
15).

01 | Master — —| 8 bit frequency input Stave X1, X2, andt X3 ar for
function setting by function
code IE3X4.

. . Slave AT1 and RT2 are standard
02 12 bit frequency input bl
81
FREQBITS
N CODE Master X1, X2, X3, and RT1
® are 4 bit binary input for
PR MODE _5: é{ inverter numbers [00 1o 15).
{Advances on ‘g FAR Designated inverter output
display by 81 !E[ 00 [Master [RUN Output terminal data monitor 0p | terminal data (LV, OL, FAR,
function code 8 304 RUN} monitored st master.
7302 SETY - 3B 30 A, B, Care — batch
= 30C monitored.
Set data is fixed at 00,
82
FREGEBITS © | Individua! / All can be
operated from master
CODE keypad panel or terminal
W OPRMODE 00 Operation Command block.
{Advances on Slave operates via mater
display by 5 frequency setting as well as
function code = keypad command.,
7303 SET 82 > Master S
2 The master parameter
= [except function code : 71
= 1075, B0t0 B2} is
transmitted individual 7 All.
0 Load Command Parameter transmission to
stave in operation is not
possible,
{Errd will be displayed on
master)

I . 1

.Y




{2} Function Explanation

(@ Initial Setting

Function Coda

Display

Function Expalanation

Function Data

en ¥

s
e

B ST MHTR
GRHC MHMTR
MTR SOUHD
FM CRLIBR

LED Digitat Monitor
Selection

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

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

Output current [A} display {virtual valug)

Output voltage [V] display (virtual vaiugl

Synchronous rotation speed [rpm] displiay

iine speed Im/min] display

EOOOR= UBDO -

FREGUEHNHLCY

FRERUEHCY

AEESRAARERER AEENENEERR
CURRENT CURRENT
EREERREREER AEBEREERER

e

FREQUEHCY

96 16|

FREGUEHNCY

SREREEEOEE EANECEREER

CURRENT ' CURREHT

ENEENBENEE PEEECBRIGR
L) "o~

M
JJ;_J L_J oy Wm

FREGUEHNCY
#RERENREAR
CURREHNT
AREBEEEREER

2
]

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

EOCTR=

S g =

FREFUEMCY FREQUEKRTY FFREPUENCY

asamnmemng|[ —* ARNAREREEN SEEERRUNNE
CUPRENT CURFEMT . CUFFENT
ISERRAANAR HLIRENEREN SEANARRREND
1 +
IRl ' T g
9B iBf= LB00f= L0 OF =

FREGUENLY
SARERENRAE
tUPKENT cu T
ANRENGRDE SAARRERERY
J

FREGUENTY ¢ FREQUENTY
AEERARAEND ({{]1]]

For frequency display, one digit shift 1o the right for verification is
possible by using the SHIFT key. (At tnis time the digit on the left
will not be displayed)

slelalele~ E[z[elafe]

- 2‘ -_




Funcuon Coda Display Funcuon Expatanation Function Data
Im! J' o ¢ The LCD thquid Crystal) disoiay can be changed 10 the foliowing 3
\ ! L mgmn i meodes. :
w " v | ,
j PG © Cutput frequency %), output current [%!] Graph display I T
DIETL MHTR ulriviv iy
B ERHC MNTR
2 Fr'z .-?-5 ﬂ-F. n n Control terminal monitor 1
MR SOUMD EREa
Fr{COLIER
! HE Control termina! monitor 2
Graphics Monitor Setection | Y[ ' |¥
o0~ [EO00:=
Uil L} - Lo L v
FREQUERNCY BLYV @X!?
BEZEREDE HOL Bx2
CURREHRT BFAR BX3
EEEEBERZER BRUN
ol -
EO0O" =
BFWD BRT1
BREV BRT2
BHLD
@O withfunction | 7| #1 the output frequency is a % of the set
rnaximum frequency.(by 10 %}
@ The output current is a % of the inventer rated current. (by
10%)
@ Control terminal monitor ~ ON is indicated by B,
No indication = OFF.
m _f R The sound quality of the sound produced by the motor can be
L.J E : 2 i changed, :
i ‘mwlinla
_ L CiJ
DETL MHTR EE "
EREHC MHTR hd
MTF:_ SOUMD § Select from 6 types depending on the cperating conditions
FMCALIER J
n
Motor Noise Reduction E
i e n n This function regulates the frequency indication meter voftage
B 31 v - E level output from the FM terminal. .
: :
§ Approx. 6.5V B 3 ,B 5
DETL MHTR Within this range regulation can be 1/100 .
+ .
GRHC MNTR EEE resclution
MTR SOUND Approx. 10.3 V
FMCALIER

Fivt terminal Output
Calibration

FM CP—

O O




Function Coda

Display

Funcuon Expalanauon

Function Data

Automatically reguiates the output voltage to correspond 1o the

, Q I—‘,: ? ::, operating load conditiens.
olalon Nonoperate : operates at set torque Doost vatue ( E“ ) M H’ NN
B auTo TRE ols] || o U
: TRE BOI3ST E ! Operate : auto torgue boost
TR FIME
AUTO BCC
Automalic 1orque boost
contro!
1 ‘ PR Setting can be made from 32 types, depending on type of load,
LJ 5’ : [T motar characteristics, stc.
: -
For reduction torque load use (fan, pump, etc.) I 51 I 2
RUTO TRE ! Ui
TRE BIOST -
TR FIME © )
AUTO ACC Weak g |
o 1
> !
Torgue Boost § ! :g; ;
=2 1
C) i
1 "
Bn Strong !
— frequency characteristics f
] 51 - For torque boost value set at E.l the torgue boost
A
1 v M T
U N value can be further fine adjusted. {10 Steps) BRI BEE
[Example] L) [I'_f L
AUTO TRE mple
TRO ECOST EEE For torque boost value set at E .
B TRa FIHE e
AUTO AEEC | Swng
Fine Adjustment Of Torque EE
Boost 1
0505
10 steps {
0504
- f
I | ‘ e Automatically determines the acceteratior/deceleration time
Lo v M- corresponding 1o the Ipad characteristics, GD*.
L The minimum times are 3 sec. for acceieration. and 8 sec. for M
deceleration. (0 « 60Hz) I -]: ] 1
auTn TRE REEH L g o
TR BOODST u Nonoperate (at |{_,"l 3{ | | lﬂ]gl | ] operation is at set
TRG FINE acceleration/deceleration i
aUTO B ion/deceleration time}
Autornatic Accel/Decel
Contro! ’

Cperate (auto acceleration/deceleration operation)




Function Cogz

L Function Expaianation

Funiction Data

; (@ For heavy inertia load.

1 @ Does not function when momentary power failure restart

i = . . - jln .
H is active, or current limit is seiected.

@ Does not function for $ time acceleration/deceleration

dq0ol¢] Dn[ele

N Seturg is possible within the 0.015 1o 32,6005 range 1o correspond
B E: to toad characteristics. GE?. I
e 8 B: Wi 8: : il
ACCEL & -
- TR
DECEL & 1 P 6.00
LATA FRTC : . : ' I
t Setting time Setting Resoiution t
Acceleration Time 1 0.0t - 999s By 0.01s
1000 ~ 8990s By0.1s
1000 -~ 999.0s By 1s
M
U _I ! E 1000 - 3800s BY 10s X W
U 9| 9| : Yy
ACCEL 1
DECEL 1 Fle 5 00
DATAFRTC - S
t
Decsleration Time 1 Is setected when both RT3-CM and RT2-CM are OFF
I " For data that does not need to be changed, the set dat can be
I LN v locked,
No protect M
FCCEL 1 L L
DECEL. 1 Protect

CTH PRTC

Data Protection

® [A][V] kevs + [STOP l key changes data. Dat is stored

with the SET key.

(2 Change of data other than nﬂ.. 15 not possible.

— 24—




(2) Basic Function

Function Coda Display Function Expalanation Function Data
[ “ [— | Sets maximurm value for output frequency
10 .-
HE B0Hzmax [ ; m i
MAK Hz Py
'BRASE Hz !
- B60Hzmax 1
e || [ ;
Maxi F f :
@XImum rrequency |
nn 100Hzmax :
1
Maximum frequency
HHGE 120Hzmax -
nn Between 0 to 400Hz. the maximum fraquency can be set with
1Hz step.
Damage may result if commondy used motors, etc. which are
designed for low speed use, are operated at maximum frequency.
Operate motors at a frequency setting conforming to the motor
characteristics,
i | o Sets the base freguency. ifrequency for specified torque
I E’ ; Wmin characteristics and specified output characteristic divergent point
- =T
{
EASE 1 HEEE . v |
EASE Hz lelalg] otz 1
RRTED YV 3 '
MTR FOLES :
1
Base Frequancy HEE 60tz !
'
Base frequency
Between 0 to 400Hz, the base frequency can be set with 1Hz
step.
(@ Operate at 3 setting conforming to the motor characteristics.
@ A setting exceeding the maximum frequency is not possible.
;, 3 : B - : Sets the maximum value for the output voltage. ‘
| . v . .
- HEE 200V maximum voltage { _jl 3
v 4 7
MAX Hz t
BASE Hz t : (oVv)
RATED U BEEN o0V !
MTR POLES :
]
Rated Output Voltage :
HE 230V 1
HE When set at 0V, voltage proportioned to the power supply voltage
is output.
Between 1 to 230V . output voltage can be setwith 1V
step.
Output of voltage exceeding the power supply voltage is not
possible,




Function Coda Display Function Expalanation Function Data

- - The number of motor poles is set using the dispiay jor
f‘ th N o synchronous rpm.

] ¥

. n 4]g 2 pole conversion ’[ L," : B L‘f
MAH Hz ‘ .
BASEH= _ HH 4 pole conversion

o
RATED U n.
MTR FOLES [Examplel

Nurnber of Motor Poies

[-~] [~
<]
]
al

RIHE

=
<
[~ |
=

L
™y

6 pole conversion Dispiay when 4 pole motor is

operated at 60riz.

161015

ERPM

8 pole conversion

10 pole conversion

12 pole conversion

<> ¥

[~
[\
=
€3]

=

i

B OPR COMND
Hz COMND
ACC PTH
H TRE BRY

-~
A
€3]
=

Operation Command

w
[t ]
"y

Selection can be made from the foliowing 3 types.

Panel operation mode { | RUN ||STOP| kays)

Terminal block mode (FWD, REV, HLD terminals)

Link mode (group operation : see p.54 10 57}

———
R
<» ¥

Selection can be made from the foliowing 3 types.

PO, H Bmm Digital setting { keys) ]‘ 5 : B }
Hz COMHD i .
ACT PTH BEEE Analog setting {DC 0 t0 10V}
HTRE BRK
Analog setting (DC 0 to 10V}
Frequency Command n 6 E
Even when n link operation is selected, monitor of
setting frequency is possible. ’
(] \ -~ Selection can be made from the following 3 types.
I ! ¥ I H I"',' I Linear acceleration/daceleration (Fig. a) Ealalal
f
OPR COMND nﬂﬁn Weak S curve acceleration/deceleration (Fig. b) T gy
Hz COMHD . . .
B aor PTH nﬂE Strong S curve acceleration/deceleration (Fig. ¢}
H TR BRK

Accel/Dece! Pattemn

Does not function when Eﬂﬂn auto accelerationy

deceleration is selected,

-~




Function Coda

Display

Function Expalanation

Function Data

Selection tan be made from the foliowing 2 types of regenerative

| [ T - .
i ' o braking methods. If B' [ ]
L 1
HEE Standard brake via internal DB impedance LJ' L
OPR COMHD
Hz COMMD HEH High brake via external DB impedance (option)
RCCPTH
P H TR: ERK * For standard braking via intemal DB impedance, braking
operates at below 66Hz output frequency.
Normal/High Terque * For high braking via external DB impedance, braking operates at
Dynamic Brake full cutput frequency range,
For loads requiting an instantaneous stop, set the high brake
mode and connect the optional external DB impedance.
) 9' [ Selects between operate/nonoperate for timer multistep 7 D v f_, n
A mn |
I ' ' frequency operation set by function codes to I _J 'LJ (]
FTN OPR HEEE Nonaperate {standard multistep frequency operation)
FESTART . . .
MHTR COEF ngn Operate (timer multistep frequency operation)
FUHC BLK
See function codes to H for pattern operation
Patiem Operation details. ..
y I Selects restart mode for instantunecus power faiure and
l—]: ' restoration. [l m]
L; =i
EB Nonoperate . =
PTH OPR {No operation command: inverter stop
With operation command: undervoltage trip)
d RESTART EEH
MNTR COEF Operate
FUHC BLK {Picks up the free running motor rpm for a smooth
restart)
?E?;a?a After s @) For n . operates only when LU fights up.
nstantanecus Power .
Failure The LU light times for each unit is listed in the table below.

sec.)
200V series

002 | 004 008
0.5 1.2 1.4

{2 Combined use with current limit function is possible,

Y




Function Data

Function Coda Display Function Expaianation
T N | Coefficient K is for display of m/min
E‘ h P Display value = cutput frequency x K
I M Display output frequency x 0.00
- By 0.01 setting is
gg@_}j::.r F coefficient i possible when K = 0.00
ES TN 10 200.
MNTR: CIJEF Hzx0.000
FURHC BLK Displays output frequency x 200
Coefficient for Line Speed v If the value for output frequency x K exceeds 9899,
9999 is displayed.
F coefficient
[Examplel K = 200 at output 100H2Z
Hz %200
100Hz x K = 20,000 ~ display |§(819|9

=
{ v M
FTNOPR
RESTRRT
MNTR COEF

B FUNC BLK

Function Blocks Used

The function code block display range for function code setting as
wall as verification can be defined.

[SHIFT key changes display range definition)

Up to basic function display ( -+ setting and

verification possible)

Up to standerd function display { - setting

and verification possible}

Function display ( -+ setting and verification

possible)




(® Standard Function

Function Coda Dispiay Function Expalanation Function Data
Setting between the 0.015 to 35008 range is possible 10
. correspond 1o the ioad characteristics, GD?. E 3| -~
1 l: L] 1 W
E 31 v W = - 0.01 10 8.985 : By 0.015
E i v W 10.00 to 99.908: By 0.15 Flroe
. 100.0 to £99.05: By 18 140.00
B ncceEL 2 s 1000 to 36008: By 10S ' 5
HCCEL 3 10.00 t
ACCEL 4 h [ . L . .
Selection of acgeleration times 1 through 4 is made via RT1 and
t RT2 terminal combinations.
Acceleration Time 2 Terrnina! ON/OFF RT2-CM ON RT2-CM OFF
. _ N P
RTi-CM ON Acceleration Time 4 | Acceleration Time 2 E L-“ A st
. L B
E L{: L e L - R71-CM QOFF Acceleration Time 3 | Acceleration Time 1 -
. E 1 a o
Wt min
[N v '15.00
ACCEL 2 . # The setting time equals the time teguired 1o reach the set 1 5
ACCEL 3 gl maxirnum frequency from zero. t
ACCEL 4 +15.00 (0 mx. set freq.
B Indicates time change {sec.)upto( Hn.. senting)
Agceleration Time 3 ) e
I : i
v f
T i fmax Fiee 3. 00
b Mimen
=" 25 ]i= LS
= t
ACCEL 2 Flre 2
HCCEL 3 ' 3 0D E]
ACCEL 4 ! g E;
t
Acceleration Time 4 - 1

acceleration set time




Function Coda Display Function Expalanation Function Data
= T w e | Setting between the 0.015 to 36005 range is possible 10 = N
A PRt vy
. E . * wen| corespond to the load characteristics, GC7 C EE 2 -
E} E: Yo e 0.01108.895 : By 0.015 Fles
! v 10.00 10.00 10 99.905 : By 0.1S 10.00
S 100.0 to 999.05 : By 18 s
& peceL t 1000 to 36005 : By 108 [3
DEZEL 3
DECEL 4 Selection of deceleration times 1 thry 4 is made via RT3 and RT2
terminal combinations.
Terminal ON/OFF RT2-CM ON AT2-CM OFF —," e
Deceieration Time 2 = [P E I v
E i b wmel | RT1-CM ON Deceieration time 4 | Deceleration time 2 - )
r . . . Flroe
—,i: N :: Lo RTt-CM OFF Deceteration time 3 | Deceleration time 1 15.00
. iy 15.00 =3
\ S # The setting time equals the time reguired to reach 0 from the t
DECEL 2 t maximum frequency. {max. frequency - 0}
B DECEL 3 Indicates time change {sec.) up to{ nn.. setting)
DECEL 4
T - -~
o )i
Deceleration Time 3 E E' R §
A .
) 4w Floe
' ! é f max 3.00
! T A 5 S
i v - 3.00 g ¢
. S g
t =
DECEL 2 .g.
DECEL 3 (&) - t
& DECEL 4 Deceleration set time

Deceieration Time 4




Function Coga Display Function Expalanation Function Data
D‘ [ 8 step multi-step trequency operation is passible through . D - .
A f A
C—J ! v iy R wee! SWitching of the control termirals X1, X2, X3 ftor | } | G018 E ! v
= v setting)
etting]
MULT 3P0 = , Fl--
TIMER 1 - 10.00 [Set resolution] 10. gg
MULT SFD2 Hz WAGTrStep T
TIMER 2 t setvalue 0~ | 1.000~ | 10.00~ | 100.0~
Multistep Speed Setting 1 If‘:lea:;r::cr\r’w 1.000Hz|10.00HZz|100.0Hz Hz 3 ": ~ :-,,_
J Iﬁ ell T - 60Hz 0.002Hz| 0.01Hz | 0.1Hz | —
i ¥ Fi __
. F 300Hz 0.01Hz[ 0.01Hz | 0.1Hz 1Hz /_’ 20.00
- - Hz
MULT SPD1 20.00 400Hz 0.02Hz 0.01Hz | 0.1Hz 1Hz t
TIMER 1 Hz
MULT SPDZ t -
TIMER 2 [Relationshig between the terminals and multi-step frequency 110 7} 5] 3: ':" -
Miultistep Spoed Setting 2 Functioncode | 16 | 20 | 31 | 33 | 35 | 37 | 39 | 41 F
] —— - -
5’ 3 ,' o . Mutti-step Analog | Speed 1|Speed 2| Speed 3 [Speed 4 |Speed 5 {Spead 6 |Spead 7 30.00
s ] frequency Digital = Hz
MULT SPD3 X1-CM |[OFF | ON {OFF | ON |QOFF | ON | OFF | ON
TIMER I ~ [
MULT SPD-4 X2-CM OFF {OFF | ON | ON [QFF |QOFF | ON | ON 3 5: 4 e
TIMER 4 X3-CM | OFF |OFF |OFF [OFF| ON | ON | ON | ON -
Multistep Speed Setting 3 - _— l - _i 40 .00
T N 51 3: v i Hz
3 | a v E
_I ! v /emin .
Fl__ g
- 30.00 3 "o
MULT 5PD3 Hz g . 47 .
TIMER T : peed ¢
MULT SPD 4 g NIPeee @ F
TIMER 4 3 Speed2/7 1 N\ Speed 3 ~/ 50.00
- - Oy b 1 Speed 1 1 ! Speed § Hz
Multistep Speed Setting4 | | _J S 1 v mn Sif;t'glg | 5 ! E E \ Soesd 7 T
T inlA- IR
40 .00 | J j P ' 1 ' ¢ ' I -
Hz I e B A O e o =
B MULT 5PDS t XI-CM [t ; —
TIMER S t 1 l—-i ’_.:__l ,____.i Fl_ .
MULT SPD6 . X2-CM ; : 60.00
TIMER 6 37 v - B T T S S S Hz
. A N e B g
= X3-CM N
| Multistep Speed Setting & 1 )
IO - - ~7"50.00| |Fwp-om L ! uon -
1 v -
3 g v - L Hz -t /!
t F
MULT SPDS ~/ 80.00
TIMER S Hz
B MULT 5PDs 1 5}1 .o 3
TIMER & I v "1 (D When X1-CM, X2-CM, X3-CM are all OFF, setting is made by
Multistep Speed Setting 6 Fl__ digital { keys), of analog {DC 0 to +10V. 4 10 20mA)
T - 60 .00
L! " : ® Mz which is selected by function nE.. )
. - T
® A setting exceeding the maximum frequency set by
B MULT 5PL7 .
TIMER 7 L{ ,,, - 1 Hn.l Is not possible.
® When HEEH is set, operation is by timer multi-step
- fregquency.
Multistep Speed Setting 7 ! : 0. gg
T ® Wnen BEE is set, multi-step frequency 1 thru 7
switching is possible via X1, X2, X3 terminals.




| Function Codz Display Funcuon Expalanation Function Data
N e =y Tk
Y LIS Ldfe ™1 when nn is set, timer multi-step frequency cperation L) U
HULT SED1 F is possible by mult-step freguency 1 thru 7 combination. F
B TIMER { 'i 0.01 5.00
MULT 5PDz ' t S When in timer rmulti-step frequency operation, no freguency . T 5
TIMER 2 | J| changeover via the X1, X2, X3 terminals is necessary. !
- : 2 f
S iz (e o | ET=IE
! I -
I i 0.014 5.00
MULT SPDE ' g ! s
TIMER 1 t 3
MULT SFDZ . | — J
TIMER 2 ' 5 Step " )
! g (FIEGE .
Timer 2 ' = 4 St - L E v -
I 2 Step h Step
S 7, R P N
V v . ]
' Hegop<| * | 27 i { °08
MULT SPD3 ro o T
B TIMER 3 i 0.01 S R A A A e =
MULT ZFD 4 i s RO O i , N
TIMER 4 3 Timer: Timer Timer Timer +TimerTimer  Timer 3 E.u e W
Timer 3 — J : 2 3 4 s 6 Tt F
T R l i 5.00
3 E.: : Y. Il : 5
MULT SPD3 _ — ﬁj
. ;E{EF‘SgD . Ll?j::‘t;tii:: :;:;a:sﬂon ang acceleration/deceleration time| ( 5’ 8 : B E '5 -
TIMER 4
Timer 4 WWWDEIME] Fl i 5.00
. Hr ! S
3 8 : y By using the chart beiow to see the code, rotation direction and t
= acceleration/deceleration time can be determined. —
.
MULT SPD3 N
B TINER S OO0k -
¥!IJ;EF‘SEDE Data Code gﬁéac[ti%?, Acceleration Time - Deceteration Time F
? 5.00
po— | [ [a]8] Forwerd 1olel | ] g[s] 1] ! s
T t
Ly o .

U ' [ 1a]] 2131 | ] [e[s] 1] —— —
MULT SPDS yen oo
TIMER S | 1 [312] BEENRECRN

T ‘
8 T NAEE BELT] BRI [0
Yo rx MM | e [oi8[ 1] [e[s[ 1] ]
g LT SPO? HREE 23] [ | lefe] [ ]

LI [o]8] 4 T [e[a[ 1]
Timer 7

[ | [a]7] lels] | ] lejg[ ]




Function Coda

Display

Function Expatanation

Function Data

When the next frequency in the pracess is higher than the present
frequency, the acceleration time wiil be automatically selected. K
the next frequency is lower than the present frequency, the
deceleration time will be automatically selected.

[Example 1}  when data codea is .E

f Step 2 f
1
1
! Step 1 1 t Step 1
1
1 1 [}
| 1 | Sep 2
1 i t
1 1 1)
E ] [} i
%t e —t
Function code 0B setting Function code 09 setting
Acceleration Time Deceleration Time
[Example 2}  when data code is .E
- Step 1
5 f ,
3 i
L i
t ;
1
]
'
-t
1 [}
1 1
b4 $ i
[ 1 ]
% | |
1 1
- 1 1
] i
" ey Step 2
Function code 08 sefting  Function code 08 setting
Deceleration Time Acceleration Tirme
{Tirmer Setting}

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

Timer Setting Setting Resolution

0.01~9.99sec | 0.0lsec
10.00~-99.90sec 0.1sec
100.0~999 . 0sec lsec
1000~ 3600sec 10sec

The time set on the tirner includes the time required for
acceleration/deceleration. Therefore, if the time set on the timer is
less thar: the time required for the acceleration.deceleration
condrigns, it will proceed 1o the next process before the set step
frequency is reached.

Step 1

=* Qutput frequency

A
M, Step2

. — -

| Temer
1

Regquired acceieration time

—_ 1




Function Ceda

Display

Function Expalanation

Function Data

[Mimer mulii-step frequency operation method]
(D Panet Operation
The key functions are changed as follows:

key : Start operation
key : Temporary stup of inverter operation (pause)
key : Timer operation reset
(The next input will start operation from Step 1}

# RESET function oniy during STOP.

{Example 1}
=
e Step 4
[
2
g Step 3
= Step 5
5
.g Step 2
(&) Step 1 Step 6
i Step 7
a —t
RUN
iExample 2}
During this span, Remaining
time is not operation time
- counted. for Tirne 1
3 . . .
< X A :
g 3 ] 1
g t ‘ i
= Step1 | ot Steg 1
3 :
e t i
= t 1
154 ] ]
]
t ' :
] ]
' ! ! —t
RUN STOP RUN
[Exampie 3]
Step 3
Step 2

Step 1

RUN

STOP RESET RUN

=




Function Coda

Display

Function Expalanation

Function Data

@ Control Terminal Operation
The terminal functions are changed as follows:

PAD-CM = ON : Start operation
FWD-CM = OFF : Stop timer operation
REV-CM = ON . Temporary stop timer operation
ipauss}
[Example 1}
n
c Step 4
o
o
o
[5]
- Step 3 .
= Step 5
=3
= Step 2
o
S 6
t I Stept b
Step 7
: —t
I
FWD | {
-CM
{Exemple 2) During this span, Remaining
time is not operation time
counted. for Timer 1
Iy , 1
|3 o e
g 1 1
g Step 1 : :
e 3
3 1 '
[=8 1 ¢
5 1 '
[#] 1 i
1
il N :
i 1 1
3 1 1
3 1 ]
FWD
| 1
e L ;
| i
1 1
REV
-CM
{Exampie 3]
Step 3
Step 2 Step 2
B
Step 1 : Step 1
!
1
1
1 1 1
V 1 1 =t
i 1 1
-CM

() During timer operation, if RT1-CM, RT2-CM terminals are
ON/OFF, operation will switch to acceleration.deceieration times

selhy to

(@ During timer operation, if X1-CM, X2-CM, X3-CM terminals are
ON/OFF, aperation will switch 10 multi-step frequencies 1 to 7 set

w[2[s] 3[4 [313] [3[s] [317] [318] [oY]

The time for both (D and (@) is counted on the timer.




Function Coda Display Function Expalanation Function Data
Commonly used motor (4 pole) over-heating protection is possible.
. {all frequency range protection possible}
“h "o -
j { PR ala | I m m
1Y 318 u| Nonoperate IR,
ERCTRH OL -
HLIMITER LJI 3 ' B fi oo | Operate lelectronic thermat protection operation)
LLIMITER ¢
FREREIRS
HELRS t Setting range 30 to 105% {by 1%)
) 100
Eiectronic Thermal ' % L 7oy
Overioad Relay ‘ Motor rated current (LN L
Seting value % = K x:
Invertar rated currant
t

K = 1.0 (when 50Hz is base frequency)

K =1.1 (when 60Rz is base frequencyl

Continuous allowable current characteristics

(160%) Setting value
Bi0 105%

108 4
90.
80
704
501
50 <
FLE:
304

¥
+
t
:
1
.
1
1
.
!
1
i
|
'
:
"7
!
1
!

30%

—» Continuous allowable current

101
1

) o 2w 3 40 %0 &0 70 80
= inverter frequency [Hz}

Electronic Thermal QOperation Characteristics

£
T
NS

RN ¥\ W

D : . a
D 20 40 B0 30 100 120 140 160 F30 200

— Load factor [%)

Y . ¥ -



Function Coda

Display

Function Expalanation

Function Data

The output freguency for the upper limit as well 25 the lower limit J—
LJ L’ﬁ .: :’:‘ are set as @ % of the maximum frequency 2
1 " Ly P
ERCTRH DL 1 02
HLIMITER 100 010 100% (by 1%]
L LIMITER %
FREQEIRS
High Limiter
: : . -
I_J i a L q 5: v
'5 5 ce=1H 5 s - ,
100% f—=-=—=~=~~===~ o ¢
ERCTRN OL Iy ~ Hj Limiter : %
100% 1%
HLIMITER , O] | owieRVTR g |
B L LIMITER g :
FREG BIAS 5 |
e I
. 5 |
Low Emiter o " Lo Limiter :
Frequency setting 100%
T N Outputs a biased frequency corresponding to the frequency N
H’ 5‘ A wimn L_I ; ’: —~ se“ing ‘ L‘I E' A .
! v Ef v+ "= | Setasa % of the maxirmum frequency ! v
010 100% (by 1%)
ERCTEH OL 0
HLIMITER g N %
LLIMITER 100%
B FREQBIAS P
= =
Bias Frequency ‘é’
e [
g _
=
c Bias

Frequency setting 100%

—_ T




Function Coda Display Function Expalanation Function Data
T - A ratoned frequency corresponding 1o the freguency setting is
h . = = | output. it is set as a % of the maximum frequency. Lt h b
! ' v v M (Higher than the maximum frequency is not output) i D v M-
B FRE: GATH 100
JUMP Hz 1 10 g 200%[~-""="""" » %
JUMF Hz 2 0 10 200% foy 1%} :
JUMFH 3 DC 0 to +5V correspondence t
is possibie. I'
Gain For Frequency Setting :
Signal 1
t
100% 100%
‘g. 70% :g:_
-— =
8 (w]
f H
1 1
—f set signal 100% — f set signal 100%
[Gain 70% Example] [Gain 200% Example]
Frequency gain is operative only when frequency setting method
is analog |.'IE[E|:’ . :15!33
The frequency jumps 1o prevent the Joad mechanical resonance
T [R— Y w ww | point and the inverter output frequency from overlapping. -
4HE e = Hg =
. = {3 location setting possible) ; .
FRER BAIHN 0 3]
B JuMPHz | Hz 0 " Hz
JUMP Hz 2 0 10 400Hz (by 1Hz)
JUMP Hz 3
Jump Freguency 1 { __________________
3
r b—g—-
U 1 Lo o o (] 1. . Pra——
] 9| v o= " - § H Setting 1 '
vl g — i
= ——————- -
FREQ GRIN = SN SR S S
JUNF Hz 1 o g JoITTin] Seting 2 o
B JUMP Hz 2 Hz L N .
JUMP Hz 3 f - T'I
B Bttt 4=1-- Setting 3
'
Jump Freguency 2 LI M
]
T ]
r‘h e P D: — | M
U ] : W 5 LGI: v mn ! : Mimn
— Setting frequency f
FREG GRIN 0
JUMP H=z 1 Hz . . L . Hg
. JUMP Hz 2 From 0 to 5Hz, a 1Hz jump width setting is passible.
4 JUMF H=z 3
M ey
Jump Frequency 3 5 j',: v -
T a
I o Jump frequen 5 fi .
S I I 0 range ~ 50% I v
‘ : S Hz “rropem e --- - X - Jump frequency p-
B JHYsTR - Setting valye 50% | setting value
DC BRAKE / = Hz
DC ERK Hz .
LCBRK Y
Jump Frequency Range




Function Data

Function Coda | Display Function Expalanation
5 :)‘ | - Switches current brake between Operate [ Nonoperate,
C s ‘
" [ lc" oe Monoperate lonly regenerative brake) .
e} C E IRRE,
JHYSTR = "LJ =]
DT BRAKE
DL BRK He A .
e R U n Qperate (DC brake after regenerative brake)
DC Brake '§
&
< [Non operate]
2
I
[=]
[l Free-run stop
N
T
B —1
[+
&
.S [Operatel
=
°
T DC brake stop
N
1
-t
Regenerative brake
- Setting for the DC brake starting frequency
C h - D 10 BOHz (by 1Hz) (except at OHz braking is from 0.2Hz} = " e
I ] v o ]l v -
F
J HYSTR 0
D BRAKE H2
DC ERK Hz 514]2]5] Week ¥
-
DL BRe Y { L Setting can be made from 16 types of DC brake
DC Brake Starting strength. '
Frequency 5 L1 M
— 5{4] 8] Swong” L
Lh i
, I v L)
! Brake strength changes according to the motor characteristics
JH¥STR Within 2 0.01 to 30 sec. time span, setting is possible or match
DC BRAKE the load GD?.
[C BRK Hz
DCBRK U
DC Brake Voitage Setling Range Setting Resolution
; I: ] — ]
L 5 - 0.01~9.99sec 0.01sec £C o
10.00~30.00sec 0.1sec ——
BOCERKT F
STHART Hz 0.10
I LIMITER S
SLIF COMP t
Brake star frequenc
DC BrakingTme | &1  TSwge--mm-- 1ireg ¥

" | — ¢
. ] 1
Brake retention time*‘r—--r;

1
: | Brake voltage

]

— Oulput voltage — Output frequency

R - T .




Function Date

Funcuon Coda Display Function Expatanation
T — The siart frequency setting can be by 1Hz withina  1Hz to 60Hz — ——
. " CCo T e CC p
I v M- _J LJ ! v ~ _, U ? i
. 1 Hz
V] v
PCERKT 1 1
STARTH=z Hz i 3 é‘ Hz
ILIMITER F 3 g
SLIF COMP B0Hz g g Start frequency
Starting Frequency 1 I
-t
. w wew | YWhenthe output current reaches the current limit level, the
™ -~ 5 _}: * el OUTPUt frequency is automatically lowsred to avoid over-current
I v - . v trip.
= 1. C
l__ - L
DCBRKT 150
START Hz %
B ILIMITER LOAD
SLIF COMP
5]
EE Nonoperate
Current Limiter EEH Operate {operates at 30 to 150% of the inverter rating. By 1%
setting possible)
25
o =
© 3
1
-
5 €
gs
=
o
1 -t
(@ Does not operate for deceleration.
(@ When using this function, the automatic
acceleration/deceleration function does not operated.
r . Autornatically judges the relative size of the load by the output
E B : 5 current fluctuations, and regutates the inverter frequency for
J . consistent rpm operation. {controls speed fluctuations to 1/3 of T
normal slip} 5 B : B ]
DCERK T Uy
STHRT Hz

ILIMITER
SLIF COMP

Slip Compensation Control

Nonoperate {no slip compensation)

Operate {with siip compensation)

]
No slip L. With slip compensation

compensation

— Torque

— Rotation speed

Operates only during constant speed operation.

— A




Function Coda Display ' Function Expalagnation Function Data

r I ;‘ The FAR-CM terminai ON signal is output when the output
C D i i = e | frequency goes above the frequency level detection.
_', _’ ! v : i .
The OFF level is set by E.l
MFLTH=
FDT HYSTR 60 ' B0
RUM FIHZH Hz 0 to 400Kz (by 1H2) Hz
DL HRREN
Frequency Level Detection
m Y 0 1o 30Hz (by 1H2)
t e
L v g EN
v - g U
8 FOT Hz 2 FOT signal output start frequency .
o L Do of ] -
7 FDTH\_-IF. 10 5 £- 10
RUM FIMHSH H g 4
ARH z 3 Hz
oL WER : FOT
FOT And FAR Signal
Hysteresis
FAR-CM
-1
When EEHH is set, the FDT signal is operative.
T; — U . The RUN-CM terminal ON signal is output when the output
E [ A e E JJ: " ::, frequency goes above the RUN signal finishing frequency. -
re v v

- 0 to 400Hz (by 1Hz)

FDT Hz d >
FOT HYSTR ] o g
RLIM FIHSH z & ! Hz
0L biARH RN £ ' -
u N 5 RUN signal output freguency
RUN Signa! Finishing %
Frequency ?
RUN-CM

When EEEE is set, the RUN signal is operative.

The OL-CM terminal ON signal is output when the output current

"'ﬁ L]
E E ! v E E : " ™ | exceeds the overicad early warning signal value for over 10 sec. E ] ‘:
. ! v i, 1 M
FDT Hz 4. n_
FDT HYSTR: 100 , 100
RUN FINSl-i b4 70% to 150% by 1% (for inverter rating)
. - oL
OL WiRH g
Overload Early Warning § .
Signal = . Wzmlng level
T fm--—p T B e Rl LT T e
s 1 . oS
O i H L
t ; : L
OL-CM | '
10 Secone T — +— 15acone 1

When EEE is set, the OL signal is operative.

- e




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

Function Data

‘ Function Cede Digplay H Function Expalanation
i -—ﬁ o ! Tne termingi X1, X2, X3 functions can be changed 1o the foliowing
! -":‘ I y i 3 types via the data setting. . i
: ' E My
o
Mo D FUME BT 8 step multi-step frequency cperation is possible through ;
LA-0 -FER switching X1, X2, X3. See function codes ]:?E

X1, X2, and X3 Terrminal
Function

HHER

3 SHFIT 3G Y]+ for details on multistep frequency

operation,

During operation, with key of FWD, REV terminals:

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

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

The up/down variable speed is determined by the
acceleration/deceieration time setting value.

() 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 take precedence (
4ls] »
@ Always at OHz for operation start
(&) Operative only when frequency setting is by digital method
1]6]5[]
U

When there is no operation comrmand ¢ , FWD,
REV], X1, X2 input is ignored.

@ key input is ignored.

~ QOulput

FWD-CM {

aow | [ 1 [
x2-cu 1

a
'
:
|
1
'
'
]
'
'
1
]
’
v

e . e




Function Coda

Dispiay

i Function Expalanation

Function Data

{ Whnen DC brake |s selected by (G| 2ig1 11

! with X1-CM = ON:  DC brake during stop
i withX1-CM = OFF:  prake reset

[Example :0sec|

= = Qutput

DC Brake : ™
FWD-CM l '(

XI-CH [ E [ 1

® The strength of the DC brake is set by

(@ Operation command take precedence. { , FWD,

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

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

® As DC current continues to flow to the motor during the X1-
CM - ON period, be careful of temperature rise. (When long
periods of DC braking are required, measure the temperature
previously.)




Function Codzs Display Function Expaianation Function Data
v : Depending on the data selection, the HLD terminal function can
: 6 Lh I :"' : be changed 1o the following 3 types.
i e T
L " Eunm
; t
g T ! fﬁ!‘-{lﬂlm 2 wire operation Ay
1 19

g Ha::i_za FUMC
LU-0L—FAm

FWD/REY Command Hold
{3-Wire Control)

HEEE

When termina! biock operation ( n } 15 selected, the

foliowing operatien results.

H
[Connecuon] =
=]
N
FWD .
i i h
| ' FAY 7
revO—Go— WO
e ™
)
M '
¢ REV .
-CM

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

3 wire operation

When Terminal block operation { ) is selected, the

following operation results.

{Connection 11 H]
2
1 . Vam—
FWD ? !
i | H h 1
REY 1 ' [ 174
i 1 +
+ o ' i i
HLD wel o :
om [ | [ i
e FWD N | ignore
i
1 P
; ;
REV ﬂ{ fonore |
-tM N
{Connecuon 2§ T "1 I'“z LLE
5
L 5
N ' H '
Rev R YAN
i ) [ '
HLD H oo
HLD ! ! [ T A .
.
oM ol I 1
: R ;
rwol I '
_c“ : ' :
REV Vo ,
-CH

3

t& 10mses

(D When HLD-CM is ON : and FWD-CM is ON for over 10 msec. :
Forward
HLD-CM is OFF : Stop
and REV-CM is ON for over 10 msec : 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 signa! are input, 2 wire
operation will result.

® Operation will not stan if FWD, REV signal t ttime} is less than
10 msec.




Function Coda

Display

Function Expaianation

Furction Data

Switches timer gperation mode.

wnen  6]4]0]8][614[51¢]

R

When EE : with HLO-CM in OFF, returns t-o the 1st

step after .1 cycle of operation,

[TRun

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

(0 Only operative when pattern operation is

selacted.

Wwith HBEE . normal 2 wire operation results {same as
514]a1al




Funcuon Coda

Display

Funcuon Expaianation

Funcuecn Data

—
b5

Hi-RE=n3

HILD FUNC
B Lu-0L-Far

LV, OL and FAR Terminal

Cutput Code

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

LV terminal cutputs the signal selected by |5 EB

OL terminal outputs the signat selected by

FAR terrminal outputs the signal selecied by
When HEEH pattern operation is selected, a binary

signal equivalent 10 1st speed -+ 7th speed is output from LV, OL,

FAR terminals,

sess | 2 | 31 4| 5|617
FAR 11041011101
OL 0j1j1|0]0|1]1
LV olof0o] 11|11
1:0N 0 :O0FF
4
2 N s
2 ; VN 6
S I e
w1 T T T
OL i i E : ; 1
w co | — ;

With HEE , there is no output.

— Af—




Function Coda

Display

Function Expalanation

Function Data

The function for terminal LV ¢an be switched between the

E E : h :_ following 2 types.
Only 6perative far E S 3 3 E E :B B
LUFLING
T FLHC nln i i i
Under-voltage sigral (LV signal} is output from LV.
FRR FUHC EE 9e =9 s o
L/ Terminal Function ‘-§
é ................ Agoror, 160V
.---.‘%..' 2o -.:_---- Contro! power supply OFF level
D t 1 1 € 1
v [ .
The LV signal is output frorn the time the power voltage drops
below approx. 150V to the point where the control power
no longer exists,
EBEH The overvoltage signal {0V signal) is output from the LV terminal.
3
% ..... - g o Approx. 260V of over
& H
z 1
L :
0 ' t.
LY .
The OV signal, when activated for over-voltage protection, is
output from the LV terminal. The OV signal is maintained until
alarm reset is performed. { |RESET | key or RST-CM = ON}
_f; - The function for terminal OL can be switched between the
i v e following 3 types.
Only operative for EE E _,I : E B
LYV FUNC .
0L FUNC EEE The inverter overdoad early warning signal {OL signal) is output
FAR FUNC

OL Terminal Function

from the OL terminal. See B for signal details.

The currentdimiting monitoring signa! {CL signal) is output from
the OL terminal.

k Currant smit keval

Duiput curreany

oL

- AT




Funenon Coga

Display

Funcuon Expatanation

Function Data

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

. B niAnn B
Signal output when in 2 instanianeous restar
nonoperate.

- hopox EEOV i
Control power suopiy OFF level

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

Power voliage

oL ‘ 1 1

FWD-CM J |

REVCM LV e or RST=CM ON
. . n .

Signat output when in En restarting.

operate.

Power voltage

g v m e o

[

oL

’ Normal
¢ During restart ocperation

«»E

C oo
o O

LUFUNE
0L FUNC
FAR FUNC

FAR Terminal Function

The signat output from the FAR terminal can be selected from the
foliowing 3 types.

The frequency equivalence detection signal [(FAR signal} is output
from the FAR terminal,

The hysteresis width is set by EE..

— oA [

FAR

The setting frequency detection signal (FDT signal) is output at the
FAR terminal,

See E.. for signal details.

During inverer operation, reverse signal (STOP signall is output as
the FAR terminal. The signal ON/OFF level is set by

The RUN signal’s reverse signal is output.

RUN signel output end frequency

~+ output |

Fag | ;




! Display

Funcuon Coga [ Function Expalaration Function Data
G' [ ! ‘» The foliowang 3 types of signal output at the RUN terminal can be
E _J' . L M i selected.
59 Q|3 The inverter operation signal {(RUN signal) is output at the RUN E D:r—' M
RIUH FIUHE Sy
J.

F FUNT

Run Terminal Function

terminal. The signal ONfOFF level is set by

—» output |

RUN signal output end
trequency

RUN

For pattern operation, the time-up signal

(TP signal) is output by the RUN terminal, (outputs at time-up PEiNt
of each tirmer)

=+ output 1

-y
-
=7
byt
g e des

RUN

No signal output when HEEE

N
= f 2000 sec

Far pattern pperation nﬂmn , the cycle completed

signal (TO signall is output a1 the RUN terminal, (putputs at 7 step
end point}

—+ gulpur 1

RUN

—| — 200msec

L . . n
Also for the continuation of timer operation by E

the TC signai s output at 7 step end point.




Function Codz Dispiay Funciion Expalenation Function Data
= ) t - The follewing 2 types of monitor signals output by the FM
I U i : oS termunal can be selected.
R Mz mezer use voftage 1s output by the FM terminal. 7 B : D B
RUN FUNC _ . '
FM FUHe Vohiage adjustment is performed by

FM Terminal Function

Output current monitor use voliage is output by the FM terminal.

Vohage adjustment is performed by E

IA current which is 1.5 times of the inverter rated current can be
adjusted between 8.5 and 10.5V.)




Function Coda

Display

Function Expalanation

Furction Data

T h
I N

M. EMTRY
TLUKITS

-3

|
—-|[e]

Inverter Unit No. Entry For

Link Operation (All
Inverters)

Slis
sl [©
&Y

3|
|
|
=|

=
=
=5
m

|
]4]s]

[-3)]
w

Deterrmines the function of the various inverters when performing
link operation,

Erré will result when 2 identical numbers are recorded within the
safme group.

for Master record

Slave No.1
{Auxiliary No.1 tfor input terminal link)

Slave No.2 - )
{Auxiliary No.2 for input terminal link)

Slave No.3
{Auxiliary No.3 for input terminal link)

Slave No.4

f

Slave No,15 .
Always record the inverter numbers consecutively from lowest to
highest.

: - Needed only for Master setting
—; E i v ﬂ EE Record the total number of units connected (Master and Slavel.
- ' ‘ 1 il
When the total number The number of not | "L
HO. EMTRY connected is greater than the - inked inverter wifl —
TL UNITS u recorderd number of inverters. appear.
When the total number
connected is less than the -+ Emd
recorded number of inverters.
Number of Units Linked
{Central Inverter)
] 3| " Link Mode Selection
! —“ Y EE Link Nonoperate =3 ' o
{After Err4 reset. automatically returns to EE ) i 3 : J
B L INK MODE = tfor Mater) . ]
INPUT SEL
NO. SELECT
En Frequency Seting =+ SET =~ EE
I il Monitoring Signal - SET = H
Link Made —
(All Inventers) o _3—‘ Link Operation - SET =




Funsuon Cods Display Funcuon Expalanation Funcuon Data
N -~ Setting for Master {requred for link operation)
-] LJ: e BERInEE
| |
Selects imerface for Master 1502 (link) operation Control. *
LINKE HODE
INPUT ZEL Alulnim , )
M. SELECT HE T RUN/STOP vis operation pane!
nly 3 H RUN/STOP via terminal block
Aun Command Input in .
Link Dperation (Central
Inverter)
_J : - Setung for Master {required for link oparation)
i 5: v Record cornmand inventer No. M
' v
SioG {Individual command)
LINK MODE El..
IHFUT SEL |
HO. SELECT ﬂn
tnverter Unit No.
(Central Inverter Only) i 5 H 5 (Total number command)
5 bl Selects number of bits for frequency input
n: A e
L T 4 Bit binary input
B FREQBITS Aux, 1 | RT1 ] X3 | X2 | X1 |
CODE
OFR MODE MSB LsB
Setting resolution = Max, frequency/15
Number Of Bits For 81215 /] & Bit binary input
Frequency Setting In Link
Operation | AUX.2 | AUX.1 |
[Central Inverter) -
MSB LS8
Setting resolution = Max. frequency/255
EEE 12 Bit binary input
AUX3 | AUX.2 | AUX.1 nmnng
| | [AUX. 00T

MSB LSB
Setting resclution = Max. frequency/4035

Inverter No. designation is set via the mester terminal biogk,

[RT1] X3 | X2 | X1 |
MSB LSB




FREREITS
CODE
UFER MOGE

Monitoring Signal Qutput
Code in Link Operation

inverter.

Terminal &V

output oL
FAR
RUN

The inverter No. determination is set via the Master terminal
block,

[RT1] X3 [ X2 [ X1 ]

MSE Lsa

i

i Function Coda Display Function Expalanation Function Dats

i

L

; N The siave terminal date is monitored viz the master terminal block.

| “ n: :: 2 Slave 1ef E:] “ m !_l‘

' ji : N L
g1 nos Set the output terminal data via the function coce for each

<wr ¥

52

FREGQEBITS
CODE
OFF MODE

Monitoring Mode In Link
Cperaton

8le]slg

Selects link operation mode

Operation command

The master terminal data (input} and key input is transmitted 1o
the slave (s},

The stave performs RUN/STOP operation according to the master
frequency setting.operate command.

The inverter No. determination is performed by function 75.
Parameter initial comrmand

Function setting for the Slave is performed at the Master
operation panet,”

The inverter No. determination is performed by function 75.

NN

[
-

- .




{3) Trip Record Verification Method

Possible during operation or stop

PRG ON Change to program mode
DIGITAL MONITOR DIGITAL MONITOR
RESET SHIFT .E .E
GRAPHIC DISPLAY =* GRAPHIC DISPLAY
ON OFF
F =60.00Hz Changes when 0 = OH2 {current)
- ON —_ 1=1.0A SHIFT key is pressed| .1 - 0C3 ttime before)
V =600V —_— -2 = Err4 (2 times before)
OFF : Temp. = 70°C «— -3 = 0V (3 times before)
i 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, For trip, 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 Frequency Setting In Link Operation

Setting Date
Function Code Remarks
Master Auxiliary 1 Auxiliary 2 Auxiliary 3 Slave
15 00 or 01 +~ +~ - - Panel Operation f Terminal Operation Selection
16 Otor 02 +~ - -~ - Link Set Frequency Monitor
71 00 01 % 02 & 03 * 04 ~ 15 % | Sefting for Inverter Number
73%2 01 - - - - Frequencgy Setting Selection
8C 00 ~ 02 - « « - Bit Length Setting
{5} Function Setting For Monitoring Signal In Link Operation
Setting Data
Function Code Remarks
Master Slave
15 00 or 01 - Panel Operation / Terminal Operation Selection
71 00 01 ~15*% Setting for Inverter Number
72 00 ~15 - Setting for Number of Connected Inverters
73%2 02 - Monitoring Signal Selection
(6) Function Setting For Link Operation
_ , Setting Data
Function Code Remarks
Master Slave
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 Number
72 00 ~15 - Setting for Number of Connected Inverters
73% o3 - Link Opeartion Select
74 00 or 01 - Panal Operation { Terminal Operation Select
75 16 - All inverter Selection
Operation Command Selection In
82 0o - g ‘
Link Operation

(Note 1} After setting the slave and the auxiliary inverters, set the master.
#1 Set the slave inverter numbers in sequence from 01 without skipping.

%2 Set function code 73 after setting other codes,




. Maintenance & Inspection

In order that the inverter may give 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 and
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 control circuits, use a tester (high resistance
range type) and not a megger or a buzzer.

Megger Test Outline

Inverter
4
Megger J_E
= Ground
(1) Inspection Items
Inspection | Inspection . . .
Point ltern Object of inspaction Cprrectron
P°";;r§:’°e Within permissible range {170V to 253V) Ajust the power supply voltage.
Arnbient . .. o .
Temperature Within permissible range {-10°C to 50°C)
Condition

Permissibl
Ambient ermissible range (20 1 80% RH) After investigating the cause,

Humidity bring into line with specification limits

Dew condensation / Freezing

Vibration | Within permissible limit (0.6G or less)

Noise Noise from cooling fan, ete. o
g Contact the distributor
Smell Smell of burning where the unit was purchased.
Other Dust Dust accumulatfon on cooling fins, cooling fan Cleaning
Dust accumuletion on contro! board Blow out with compressed air
Connectors { Loose connectors Tighten connectors
Screws Loose screws Tighten screws




{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 condenser is approx. 5 years witn the life of the cooling fan being approx.
3 years. !t 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 frequencies, selection of
the wrong measuring device can iead 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 as large a capacity as possible.

Measurement Items and Types of Devices

Item Simple Measurement . Precision Measurement
Voltage Tester. Moving-ifon type veltmeter
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)

o
3-phase power

@ o

Q SN

Inverter

— 10 motor

bl

—
—

Type of measurement

Ik
¥ —
b

device {{ {

[ . B —_ -

2 2 = 2 =2 e

v @ g g € [

£k § & £ E €5

S O E o = =

> > mE > O “’E
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$s 3% s 2 3%

- = o2 & 00% e =
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| 0 . Troubleshooting

-{1) Protective Function-

function and the actual wiring during link operation.

Protective Function | Function Explanation Display Protective Operaticn
Over-current | Protects the inverter when the over-current flow | OC1 » Stops inverier output
! protection momentarily resches the specified protection ocz = Motor coast-to-stop
level. _ _ 0C3 s Batch alarm (1¢) output
0OC1:  During acceleration s Alarm signal is internally held unti! the
Ocz Dunng deceleration alarm Command IS reset.
QC3: During constant speed operation e
Protection against | For momentary power failure or under-voltage LU Stops inverter output
momentary Power |iess than 16msec., operation is intermittent. For
Failure a period exceeding 15msec.,, the inverter is
Under-voltage stopped. . .
Protection If the restart after instuntaneous power failure
mode is selected, operation will resume
automatically after the power is restored.
QOver-voliage This function protects the inverter when the ou « Stops inverier output
Protection overvoltage {regenerative overvoltage) reaches * Motor coast-1o-stop
the momentary over-voltage protection level, « Batch alarm {1c} output
+ Alarm signal is interpally held until the
Inverter Detects inverter overheating caused by overload | OH1 alarm command is reset.
Overheating operation, cooling fan failure, abnormaliy high (3%)
ambient temperature, etc.
External Thermal | As an external alarm, it stops output when the QOH2
DB braking resistor thermal reiay, etc. connected
to the THR-CM terminals goes from ON to OFF.
Eiectronic Performs motor overload protection when OL1
Thermal connected to the 4 poles of this company's
Owverload commonty used motor, even if there is no
external thermal overioad.
Setting Error Displayes when incompatible function codes are | Errl
selected.
Communication | Displays when there is continuous keypad panel | Err2
Error abnormal communication.
DSP Error Displays when there is any malfunction of the internal DSP by Err3
external noises or abnormally high ambient temperatures.
Link Error Displays when there is a mismatch between the set | Err4

{Note 1) (%) Alarm signal hold

After the protective function has ben activated and the alarm signal has been output, if the auto-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 contro! terminals RST-CM to reset from the abnormal stop
condition.

{Note 3}

before).

Failure information as well as failure condition {frequency, voltage, current, inverter internal temperature} is
displayed on the GRAPHIC MONITOR.

—58—

The past 3 protective operations are stored in the memory. This protective operation inforrmation is displayed on the
GRAPHIC DISPLAY and is changed each time the SHIFT key is pressed (time before — 2 times before » 3 times




(2) Troubieshooting
() Protective Operation Display
Display Check Point Corrective Measure
o (1) Power supply voltage within permissible limits...............  Adjust power voltage
@ Output line SROM-CICUITET .ovvvecre et Qutput line insuiation
Motor megger measurement
() Proper torque DOOST e ettt Adjust to proper value
(@ Proper acceleration tiMe. ..o viuiearnrrrerssenmarensnessnnneas Lengthen acceleration time
(&) Other than (D thru (&) . sriiessssssasainas Increase inverter capacity
Qc2 () Power supply voltage within permissible lImits................ Adjust power voltage
(@ Output [ine SHOM-CICUItEd ..oivrieemreem s Cutput line insulation
Motor megger measurement
(3@ Proper deceleration ime ... s Lengthen deceleration time
@ Other than (D thiu @ et s rerees Connect DB braking resistor {option)
Increase inverter capacity
0C3 (D) Power supply current within permissible limits............... Adjust power current
(@ Output line short-CircUited ... rrene et isssanns Output line insulation
Motor megger measurement
@ Sudden change N I0Ed..... e rreensains Eliminate sudden load change
Increase inverter capacity
(2) Other than (O tru B) vecceeesee e rerrec e ceeiesssssnssnnns Investigate for noise intrusion
oV (D Power supply current within permissible limits................ Adjust power current
(@ Proper deceleration time ... cieerrenicniceic et Lengthen deceleration time
@ Other than (D OF (B} voeverevreeeeeeeescme e e snse s s e s esesns Connect DB resistor (option)
OH1 (D Inverter ambient temp. within permissible imits ............. Carrect to proper temperature
(@ Cooling fan operating {Over 1.5 kW) .., Replace cooling fan
@ Load is over permissible IMIts ..o .. Reduce road
Increase inverter capacity
OH2 (@ Proper wiring between THR-CM ..o iervreinisnisenns Rewire
{2) Thermal overload relay 8ctivated .....c.ovceecceerrmcreccssnscsann. Reduce load
3 Continuity check between external DB braking unit
1EIMINA! 122, cerererirrnnssrsirsresesemrassesssasasssrnessrsasansresacsonas Correct ambient temp./Lower braking frequency
(@) inverter ambient temp. within permissible limits.............. Correct to proper temperature
LV (O Power supply voltage within permissible limits................ Adjust power voltage
(D) MC, FAB i3 €loSed ....cieecreceerereeerenessereeresnsmsescssamscrnaanas Close MC, FAB
(B) OPEN PRESE ..ovrererremserececeseseme s sssensssssssssssssansns ssssnes Correct wiring
@ Other than (D thiu @) c.vceeeeeresre e riaes s sass s res s Investigate power supply capacity
oL (D Electronic thermal overload set correctly ......ooveeiininnne. Change thermai relay
(@ Load is over permissibie imits ...co.ocoveeeereccnirseeceeecreeens Reduce load
Err1 (@ Correct function code SeIeclion........veeeereecevrsemrererereenens Verify function code
Err2 (@ Noise source close 10 INVEMer .ot Noise prevention measures
Err3 (@) Abnormal ambient teMPerature. ... rveerereeressesenssen Correct ternperature
Errd D WITING COMBET ooverrurmerersssnsrncscsseississscsrennesrasassens s sscnsss Conform 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

{Note 2)

the probiem, reset with the| RESET Jkey on the operation panel. (Press the [RESET |key after the motor has stopped.)
To reset the alarm, turn ON between the RST-CM control circuit terminals.

"LV" is displayed when the power supply is switched on or off, and does not indicate any abnormality.




Digital time setting

i

No

Motor does not run

X,

T
O

: !
i Charge tamp lit? j FAR closed? 5———'; Close FAB
Yes E ‘], Yes
Check RST {reset} No . 7 hormai vorage SUPPhEd 16 Diwer Power failure, Open
erminal Reset input OFF supDiy nput terminats 7. 5. 7 phase, FAB trouble
J' Yes Yes
Check FWD, REV No Either FWD or REV
terminals i is ON Inverter problem
l Yes
Migvaes gﬁfgfﬂ"fe‘f;,‘n:fs;” Yes | Motor wiring correct? Y€ \ovor faiture, Motor iock
l No
‘ No External anaio
Freguency setting OHz? frequency Setg
l Yes l Yes N
Change of frequency 11,12,13,Cl wiring | No o .
code setting corrent? Correct wiring error
l Yes
12 voltage output 0 to 10V? No Analog frequency setung
C1input 4 to 20 mA? device failure
1 l Yes
Inverter problem
iy Motor runs but speed does not change
Maximum frequency Yes ..
limiter activated? Reset limiter
1 No
Upper/Lower limiter Yes . j
acg?va{ed? m Change limiter setting
1 No
No § X1, %2, X3 wiring No ..
L 1 ? AL,
External analog frequency set conrect? Correct wiring error
l Yes l Yes
. No . Are all frequency No Change frequency
? . ’ )
Correct wiring error 11, 12, 13, C1 wiring correct? settings different? code setting
l Yes Yes
Ansiog freguency No Does voltage and current
setting device failure input to 12 & C1 change?
Yes l by
Acceleration/deceteration | Yes Adjust acceleration/deceleration

time too long?

Nol

Inverter problem

it} Motor rotation is not smooth

v} Motor overheats

time to mateh Joad

!

]

During acceleration/ | Yes Lengthen acceieration.
deceleration? deceleration time setting
1 No
] Yes increase power supply
input voltage fiuctuation? capacity
l No
. Yes 1 d invert ity.
Large load fiuctuation? A"tf::sf m,,;::,’" nvener capacity
l No
Noise interference | Yes
in analog input? Test wath analog frequency
setung device
I No
Inverter problem — 50—

Does motor and V/F { No ]
pattern match? Change VI patiern setting
l Yes
Continpous low speed| Yes Use specisl inverier motor.
operation? Lower torque boost
l No
Yes Reduce load. increase
?
Load t00 heavy? inverter capacity
l No
Check inverter output | GOOD
voltage balance Motor problem
| NG
inverter problem




I Appendix
{1 Standard Specifications
ftem Specification
Inverter Type FVRO02B7S-2 FVR004B75-2 FVRO08B7S-2
Srandard Applicable Motors [kW] 0.2 0.4 0.75
Kared Capatity (KVA]  (Note 1) 0.57 1.1 1.9
__ | #awd Quputvolmge Miinate 21 | 3-phase 3-wire type 200 to 230
.
€ | Rared Output Frequency [Hz]} 0.2 - 400
< Rated Output Current [A] 1.5 3 5
Overload Current Rating | 150% for 1 min. {inverse time characteristic)
Z | Rated Input AC Voltage | 3-phase 3-wire type 200 to 230V , 50/60Hz
=
(/1]
. . Voltage: + 10% Voitage unbalance %: within 3%
o yaticn
H Allowable fluct - | Voltage: -~ 15% Frequency: £ 5%
-9
Control System Vector Dispersion PWM control
Qutput Frequency Range| 0.2 to 400Hz (starnt frequency 0.2 to 60Hz, maximum frequency 0.2 to 400Hz setting possible)
H . . + 9, -+ L
Frequency Temperature Analog Setting: max. frequency £ 0.2% (at 25 £ 10°C}
Fluctuation Digital Setting max. frequency + 0.01% {at —10°C to +50°C}
Frequeﬁcy 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)
Voltagel Frequen? Voltage: 200 to 230V When in fee selection, voltage or frequency
Characteristics (V/F} | Frequency: 0.2 to 400Hz can be arbitrarily adjusted
Torque Boost 320 patterna {squared decrease, including 10 step minute adjustment), automatic torque boost sefection possible
AcceleratioryDecaleration 0.01w 3500 sec. Ilndepcndam acceloration/daceleration), linear, S characterisic (Suong & weak), automatic and multi-step
Characteristics laration/d 1 (ind| dent 4-step} 3al possible. {Both terminal & program ssisction possible.)
Operating sound selection :’ehse :2:23_“3“” of the sound produced by the motar can be changed to prevent
Frequency meter adjustment | Scale calibration of externally connected analog frequency mezter {DC 6.5 to 10.5)
‘g Parameter protection Data lock is possible to ensure that the data codes are not changed.
E . B Oparation fraquency setting for multiple Inverters, mutti-step operation, interlocking operation, and ratio
o Terminal link oparation ary sl possible at tha sarma time.
Brake switch Normal or strong brake selection possible
Pattern operation 7 independent step settings possible {frequency up to 400Hz, timer up to 3,600 sec.}
H Based on the pattern operation; 1 cycle, repaat cycle, continuous cperation at feast step speed, stc.
Program operation slortion Dostible
Momentary power failure restart| After momentary power failure, automatic restart possible
Internal Functions High/Low limiter Output fraquancy upper and iower range limit 0 to 100% {1% step) setting possible
Bi The magnitude of the bias which conum: the frequency senting signal, can be set from 0 to 100%
1as (1% step)
Gain The output frequency gain ponding 10 the frequency setting signal can be set from 0 to 200%
{1% step)
Freq uency jum jul A 3 point jump in wicth of sympathetic vibrations, and resonance is possibie during 0 to SHz [THz step)
Slip compensation control | Even with load fluctuations, maintains motor at constant speed
Current limit control Output current can be controfled within a range of between 30% and 150% {1% step)
o map sbwad switch (operation eanel) 8 step speed operation possible
- . Selection batween tha hold constant of operation $10D command (2-wire operation) o7 the momeniary
2-wire, 3-wire changeover | 22 operation) is possible. b
Terminal function change | The function of the sama terminal can be changed via the setting (for 10 terminats)
{Note 11 Indicates rated capac:ty when rated output voltage is 230V
{Note 20  Qutout of voltage exceeding the power supply voltage s NOt possibie.
Nete 2 The outtu? frequency ts changed at 0.002Hz intervals dunng acceierationideceleration. iwhnen at max. frequensy 60Hz2)



temn

Specification

Inverter Type

FVR002B7S-2 FVR004B7S-2 FVRO0SB75-2

° g.ea%f:ge rtive Condenser regenerative
2 | Standard
8 Eauipment | pe braking Braking frequency D.2 to 60Hz, braking time 0.01 10 30 sec., braking voltage 0 10 15%
-E-’ With Type Braking resistor
8 optignga!
equipment | ¢4 00 150% or more
Frequency setting signal Frequency setting device or voitage input: DC 0to 10V {DC 0 to 5V}
#: By changing the terminal function, the input command or modes can be changed as follows:
R cycle operation command, frequency adder-subtractor setting. DT brake command, fink input. L,
input signal (contact input} Forward command, reverse command, seli-holding selection {when operating 3-wire), (ISarnphng ume span 1 msec or
- multi-step speed (8-step) seting, Multi-step accel/decel time setting (4-step), coast-to-stop |/€53
2 command, external alarm, reset.
(-]
é_ Contact output | Batch alarm output {1c contact, contact point capacity is AC 250V, 0.3A, COSe = 0.3)
. During inverter operation, rated frequency attainment, over-load prediction, under-voltage,
External output signal Open corrector | % These can be changed to the following outputs through the 1erminal change function.
output Finish signal of each stage/cycie in pattern operation, frequency level detection, inverter stop,
current-limiting momtonng, undervoitage or restarting detection, over-voltage detection.
Stall prevention, over-current, momentary power failure, under-voitage, over-voltage, inverter over-heating, external problems
Protection Function {external thermal activation, etc.), motor overioad (electronic thermall, seming error, communication error, DSP error, link error,
output terminal shont-circuit,
) Analog: OC 0 10 + 10V (adjustment range DC 6.5V 10 10.3V)
Fre meter output signat . . . . .
quency hadhs & With the terminal change function, this terminal can be changed 1o bad meter equivalent output signal,
Fratuency meter Digita! display 4 digit LED, unitis LED
output signal | Graphic display LED, with brightness control
Operation display | Output frequency. set frequency, output current, output voitage, synchronous rpm, line speed
3 E Setting display | Function code and setting date displaved {see operation panel explanation)
=%
& a
iz oy X
e 8 OC1: acceleration over-current, OC2: deceleration over-current, OC3: constant speed over-current, LU under-voltage, OL:
5 Protection- overvoliage, OH1: inverter over-heat, OH2: extemnal alarm (external thermall, OL1: electronic thermal [motor overload;, Eert:
display setting error, Err2: communication error, Errd; DSP error, Errd: link error, operating conditions at time of protective operation (4
times including output frequency, ete, record of protective operations (display of past 3 protective operations}
input signat , . . -
display Displey of signat existence at FWD, REV, HLD, X1, X2, X3, RT1, RT2 terminals
Charge lamp {LED) Lights when DC capacitor voltage is charged
Ins:allation location Indoor, less than 1,000m elevation, not in contact with corrosive gas, ofl mist or dust, o of direst sunfight
« | Ambient termparature =10 10 +50 *C [remove ventilation cover if temperature is over +40°C)
2 n
‘g Temperature Below $0%RH (without dew condensation)
[} )
Vibration 0.6G or less (conforms to JS C0011)
Shipping temperaiure 25 « + 65C
Instaliation install on a panel, install as an external coofing system
Protection/Cooling Types Selfcooling type (IP0D)

Approx. weight [kg]

1.5 1.6 1.9

\

Options

Helay output unit. copy unit, remote operation extension cable, inverter terrninal knk cable, fink adaptor, remote operation
panel, remote display panel, T link card, radio noise reduction zero phase reactor, noise reduction AC reactor, power supply
coordinating AC reactor, power factor improvemnent Ac reactor, power filter, spark killer, surge killer, arrester, frequency meter,
frequency setting device, braking unit, braking resisior, MCA series, ground shof detection unit

ke
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(2) External Dimensions
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{3) Applicatioh Of Wiring And Equipment

Moator Output {kW] 0.2 _ 0.4 0.75
inverter Model FVRO002B75-2 FVRO04B75-2 FVR008B7S-2
Inverter Capacity {KVA] 0.57 1.1 1.9
+ Aoolicacia wire : Main circuit 1.25(3.5)
sizes Jren?)
*) + Control cireuit 0.5(1.25)
FUJ! Auto Braker - SA33/15
Fuse [Al 5 | 10
FU Magnetic Contractor SC-03

FUJI Therma! Relay

TR-1SN(1.7-2.6)

l TR-1SN{2.5-4.2}

Spark killer -

§2-4-0 {for magnetic contacter), §1-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 6500V vinyl wire,

—f—




(4) Terminal Function
Code Terminal Name Terminal Function
- E(G) Ground terminal Connection for ground
o
: R.S,T %?gmglr:ial power input Connection for commercia! power Ac 200 to 230V
-
o | 30A(30B),30C | Alarm output 1a(1b) contact AC 250V, 0.3A (cos 8= 0.3)
[}
= P,DB %Eexrt:]rlrralg;sbrakmg resistor " Connection for external braking resistor
= . . . .
= U, v, w inverter output terminals Connection for 3-phase induction motor
= 13 Eﬁgﬂf?g;ﬁ&"g voltage Internal power supply (DC +10V)
§§ 12 f,g?f';g;“;"psu‘;'“'“g , Frequency setting signal input (DC 0 to +10V)
- 8
= 11 .Eg%‘,‘:‘,,eé':‘{e’}?ntﬁ?i’ﬁ “internal power supply (0 V)
= Ground shart detection
o P12 vol tage output Internal power supply (DC 412 to 15V)
E Ground short detection . _ . .
2 SHT signal irput Connection for ground short a_ietectlon uni t{MCA Il -GFD)
=1
- CM Common Internal power supply (0 V)
[=]
= FM Frequency meter connection | FM-CM : Regulation (DC 46,5 to 10.5V)
"FWD Forward input FWD-CM : Forward via short-circuit
- REV Reverse input REV-CM . Reverse via short-circuit
5
g ¥otor coast-to-stop . ) ..
B BX m?;nd e BX-CM : Notor coast-to-stop via short-circuit
; :.'% THR External alarm input THR-CM : Alarm function via open
a— ';;
: - RST Alarm reset RST-CM ! Reset function via short-circuit
2 |a Milti-step speed
< | £ | X1.,X2,X3 selection input X1,X2,X3-CM : Operation speed switching (8 types)
S Acceleration/deceleration . Acceleration/deceleration time
RT1,RTZ time selection imput RT1,RT2-CM : switching (4 types)
HLD 3-wire operation - HLD-CM :3-wire operation function via short-cireuit,
Stop command the pulse signal inout from F¥D, REV terminals
is self-held
CM Common Internal power supply (0 V)
RUN Inverter running signal RUN-CM ! Open corrector output {27V ¥AX)
= Frequency equivalence
= _ .
= FAR detection signal FAR-CM : Open corrector output (27V MAX)
h LV Under-voltage signal LV-CM : Dpen corrector output (27V MAX)
=
Overload early
g OL warning signal OL-CM : Open corrector output (27V MAX)
CM Common Internal power supply (0 V)

$ CM_amn_d CMLCMZ are short-circuited inside.
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Function Code Table

Funcuan . . . Factor | P Furtion . \ . Factor
ot Function Display. Setting. Range Setting] o Cote Function Display. Setting. Range Seting
LED digital monitor 00 : output frequency [Hz] 26 | Deceleration time 2 {LED} 0.01 ~ 3600Sec 10.0
selection 01 : output current [[{-}}
00 {2 : output voliage 0o L
03 : synehronous rpm [rpral 27 Deceleration time 3 {LCD) 0.01 — 36005ec 15.0
04 : iine speed Im/min} -
28 Deceleration time 4 [LCD} .01 ~ 35005ec 3.00
Graphics monitor 00 : Hz AMP monitor
ol selection 01 : terminal signal 1 0o 28 Multistep speed setting 1 | {LCD} 0.00 - 400Hz 10.0
02 : terminal signal 2
" - 30 Tirner 1 {LCD) 0.01 ~ 36800Sec 5.00
o2 Motor noise reduction Q0 1o 05 [code) 03
o m’e’l‘eé;?mzlﬁ g 1:9 o 50 10 99 (cade] o5 31 Multistep spead setting 2 | {LCD) 0.01 - 400Hz 20.0
' 32 | Timer2 (LCD) 0.01 ~ 3600Sec 5.00
Automatic torgue 00 : nonoperate ) -
04 | poost contral 01 : operate 00 33 | Multistep speed setting 2 | (LCD} 0.01 - 400Hz 300
05 | Torgue boost 00 to 31 [code) 13 34 | Timer3 {LCD) 0.01 ~ 3600Sec 5.00
06 | Fine adjustmentoftorue boost | 00 to 09 [code) oo 35 | Mutistep speed setting 4 | {LCD} 0.01 ~ 400Hz 40.0
Autornatic accel/ 00 : nonoperate -
07 | decel control 01 - operate 00 36 | Timera {LCD) 0.01 - 3600Sec 5.00
08 Acceleration time 1 {LCD) 0.01 0 .00 37 Multistep speed setting 5 | (LCDY 0.01 ~ 4004z 50.0
3.600 see. 12.00 38 | Timers {LCD) 0.01 - 36005ec 5.00
09 Deceleration time 1 (LCD}0.01 10 6.00 - -
3,600 sec. 12.00 39 Multistep speed setting 6 | {LCD) 0.01 ~ 400Hz 60.0
qp | Dataprotection 00 : change possible 00 40 | Timer® (LCD) 0.01 ~ 360CSec 5.00
01 : protect
41 i i 01 ~ .|
Mium frequency 00 : 50Hz Multistep speed setting 7 | (LCD) 0.01 ~ 400Hz 60.0
1 O o1 42 | Timer? (LCD} 0.01 - 36005e¢ 5.00
007 1200Hz .
04 : free (Hz} 43 Electronic thermal 00 : nonoperate o0
overload relay 01 : operate (%}
Base frequency 00 ;50 Hz -
12 01:60Hz 01 44 | High limiter {LCD) 0~ 100% 100
02 : free (H2)
45 Low limiter [LCD) 0— 100% 0
Rated output % H %zog\\j -
voltage : H _
& 00 : 230V ov 46 | Bias frequency {LCD} 0- 100% o
03:free V) 47 | Gainforfrequency seaing signal (LCD) O~ 200% 100
14 Number of motor pole 02. 04, 06.08. 10. 12, 04
o poles 48 | Jump frequency 1 (LCD) 0~ 400Hz 0
Operation cornmand 00 : keypad panel
operation 439 Jump frequency 2 {LCD) O~ 400Hz 1]
15 01 : teeminal block ol
operation 50 | Jump frequency 3 {LCD) O~ 400M2 0
02 : link pperaton
1 -
Frequency command 00 - digital 5 Jumgp freguency range (LCD) 0~ S5Hz 0
16 01 : analog vottage) o| DC brake 00 : nonoperate
02 : analog 52 : ve)
(voltage) 01: DC brake
AccelDecel pattem 00 : linear 53 | DC brake stanting irequency | {LCD) 0- 60Hz 0
17 01 : weak *S’ shape curve 00
02 : strong "S” shape curve 54 DC brake voltage 0 1o 15 (code) 0o
Norrnal/High torque 00 : noxrnal brake 55 | DC hraking ime {LCD} 0.01 ~ 3 R
18 | gynamic brake 01+ hard beake co g ) OSec 010
g | Patem operation 00 : nonoperate 00 56 | Staning frequency {LCD) 0.2 - 80Hz 1
01: operate 57 Current limiter 00 : noncperate @0
2p | Resant afer instantaneous | 00 : nonaperate 00 01 : operate (%)
power failure 01 : operate .
58 Slip compensation 00 : nonoperate 00
21 Coefficient for line speed (LED) £.00 ~ 200 0.01 control 01 : operate
- - - 59 | Frequency level detection | (LCD} O~ 400HZ 60
Function blocks used 00 : up to basic fué'ncuon o
22 01 : up to standard function FDT and FAR signal (LCD} 0— 30Hz
02 : up to high level function 60 hysterisis gn 10
23 Agceleration time 2 {LCO} 0.01~ 3000Sec 10.0 51 Run signal finishing (LCD) 0- 400Hz .
24 | Acceleration time 3 {LCD} 0.01~ 36005ec 150 frequency
25 | Acceleration time 4 {LCD) 0.01~ 36005ec w0 62 | Overioad sarly waming signal | (LCD) 70~ 150% 100

(NOTE] During operation, function code data 00 t0 10, 73 t0 75, 80 to B2 setting is possible. Also all function codes and data verification is possibls.
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