FUJI Inverters FVR—KTS—2EX

0.2—4.0KW (1,/3-5.5HP)
Instruction Manual
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Keypad panel

{1) Names And Functions

_Function indication _

* Function code is indicated by the 1st
and 2nd digit {programming mode)

* Setting frequency, output freguency,
alarm messages are indicated {operating
mode)

___Data indication

+ Data code is indicated by the lower 2nd
and 3rd digit {programming mode}

+ Setting frequency, output frequency, alarm

| messages are indicated {(operating mode)

et e
A A A A
Program key (Shift key) | Stop key (Reset key)
¢ Programming + Stopping
* Select & set function * Reset trip mode
Up/Down keys 1 | Run key
+ Individual data value setting {programming mode) s Running
» Frequency setting (operating mode)
{2) Setting The Function And Data Codes
STOP MODE RUN MODE
Key operation LED indication Key operation LED indication
Operating I Frequency | Set output {frequency by | Setting frequency is | Set oultzpl]nElrequency by | Output treguency is
mode | setting using @ key. blinking.  sieeserco . using [Alv] key. indicated.
| [416]5]
Function Select programming mode | 1st andfor 2nd digit Select programming mode | 1st and/or 2nd digit
code by pressing EL“F,_;[ key. — Blinking by pressing ] key. = Blinking fast
selection {Access every lunction | 2nd andfor 3rd digit {Access onlylimitediunction | 2nd and/or 3rd digit
code) — Indication code. Pleasereferto chapter ~3 Indication
vl 9 v
[els0 [e[T3]
Programming
code Datavalue | Sel dala wvalue wusing | 1standfor 2nd digit Set data value using | 1standfor 2nd digit
setting key then press = Blinking [Al[V]kevthenpress — Blinking fast
key. Datawilienterintonon- | 2nd andfor 3rd digit key. Datawillenterinionon- | 2nd andfor 3rd digit
volatile memory and — Indication volatile memory and — Indication
automatically shift to next S automancally shift 10 next
function code. HIA L function code.
Setting frequency indicates o Quiput frequency indicates
following E . {ollowing @




1. Introduction | L
Before installing or operating the inverter, please read this manual carefully to ensure maximum
performance.

2. Visual Inspection Of The Inverter Upon Receipt
Upon receipt of the inverter, carefully inspect that it is as specified when ordering, referring to the
name plate on the front cover. - '

NAME PLATE DESCRIPTION

TE FVRO37TK78-2
'SOURCE 3  200~230 . S$0/B0H2

ouTPUT 17A ° .0.5~120Hz -
SERNO. 9YODOGIRS8 -« oo
. Fuji Electric Co.._l.tq. _ B J‘{\PAN

@ Applicable motor @ Allowable variation;200~230V
002 — 0.2kw (1/3HP) ® Input frequency; 50/80Hz
004 — 0.4kw (1/2HP) ® Rated output current
008 — 0.8kw ( 1HP) 1.5A — 002 {0.2kw, 1/3HP)
015 — 1.5kw ( 2HP} : 3.0A =004 (0.4kw, 1/2HP)
022 — 2.2kw { 3HP} 5.0A — 008 {0.8kw, 1HP)
040 —4. OKW(5. 5HP) 8.0A — 015 {1.5kw, 2HP)

@ Input power supply ~ 11.0A — 022 (2.2kw, 3HP)
2EX—~200V 34 Series 17.0A — 040(4. OkW, 5. BHP)

® Phase @ Output frequency; 0.5 ~ 120Hz
3g — 3 phase ® Serial number




3. Construction
(1) Names

FYR015~040K7S~2EX

FVR-K7S series have IP40 construction, but removable cable inlet plate allows easy wiring.

inverter cover

Terminal cover

Ventilation hole blind plate
Cable inlet plate

Keypad panel

Heat sink

Mounting hole

Name plate

QOO0

T Rubber bushing

(provided loose)

Inverter cover

Terminal cover
Ventilation hole blind plate
Cable inlet plate

Keypad panel

Heat sink

Mounting hole

Screw for inverter cover
Screw for terminal cover
Name plate

Cooling fan

Rubber bushing
. {provided loose)

OO




(2) Bemoving The Front Cover
Remove terminal cover as follows.

Procedure 1 B Procedure 2

— I - -
Loosen Push up A
screw @ and the

cover will

be removed Mg

easily

Control circuit teminal

Main cireuit terminal

NOTE) FVR002-008K7S do not have screw @.

4. Application Notice

Do not apply input voltage which exceeds the allowable specification as it may result in
damage to the inverter.
Do not apply input power supply to the output main circuit terminals (U, V, W). it will damage
the inverter. Power supply should be connected to the input main circuit terminals (L1, L2, L3)

® Do not apply input power supply to the Dynamic Braking Resistor terminals ((+), [B), and please
‘use suitable specification resistor. if, by any chance,(+)and DB are shorted, the inverter will be
damaged.

® Do not apply AC 200V to the control terminals except 30A and 30C.

® Do not start and stop the inverter using incoming circuit magnetic contactor. Please use FWD |
or REV control terminal. ‘ '

® Do not start and stop the motor using output circuit magnetic contactor.

® Do not install power factor correcting capacitors to the output circuit inverter circuit.

Do not perform dielectric megger tests on control terminals. :

@ Automatic {external) reset of inverter fault is not recommended. Please check the inverter first
according to the fault diagnosis and remove the cause of alarm. After that try to restart the
inverter.

@ Please install earth {grounding) cable to the inverter GIXFE) terminal.

@ Please install an AC reactor to the incoming inverter circuit, in the event the power supply
transformer capacity is greater than 500 KVA.

@ Please shut off incoming power supply immediately in case the thermal sensor of DB Resistor
is activated. '

® Do not connect a phase capacitor to the output terminal of the inverter.

@ Do not perform dielectric megger test on controf terminals or between power circuit terminals.




5. Installation

{1) Environment T
Install the inverter to satisfy the following conditions.
@ Ambient temperature; -10 ~ 4 50°C*"
@ Relative humidity: 20 ~ 90% RH (non-condensing, non-freezing}
@ Altitude; not more than 1000 m
@ Vibration; not more than 0.6G ‘
® Avoid locations where the inverter in exposed to the direct sunlight, dust corrosive fumes, oil
mist, or inflammable gases. ' '
NOTE)
*iPlease take off ventilating hole blind plate above +40°C.

{2) Mounting Direction And Space

@ Direction :
over 12 em Install the inverter vertically so that “FVR-K7S" can be
(5 inch) seen in front. Horizontal or other positional installation
' will cause overheat of the inverter.
y__ _ @ Space
LPMB-WS The inverter will generate heat during operation. Allow
B sufficient space around the unit as shown in the
over § em picture on the left.
{2 inch) @ Mounting plate

Heat sink temperature will reach around +90°C during'
operation. Please use thermostable material for invert-

er mounting plate.
@ Multi-mounting

When 2 or more inverters are installed within an
inverter switchboard, arrange them side by side, also
over 12 ¢m keeping the spacing (shown on the left} between each
{6 inch) inverter. Please refer to the technical data for panel
design. (MEH341) ' :

(3) Mounting Screws
® Use 5 mm mounting screw to install the inverter unit.
® Refer to chapter 12 of outline dimensions to find exact position of mounting holes.

(4) Cable Inlet
Use provided rubber bushings to ensure the protection of cable and exclusion of dust.

NOTICE :
The durabity and reliability of the inverter will be affected by ambient temperature. Do not place the unit

where ambient temperature is not proper. Observe the following temperature range.
With ventilation cover: — 10~ +40°C
Without ventilation-cover: — 10~ +50°C




6. Wiring

(1) Wiring The Main Circuit Terminal

® Power supply connections (L1,L2.L3)
Phase rotation does not mat-
ter for motor rotating direction

e
ed,

Power suoply ]
{34 200-230V)

® Motor connections (U, V. W)
If motor rotation
inter-change any 2 motor con-
nections at the U, V and W

terminal.

® Ground terminal connections

Be sure to ground the inverter so
as to prevent the malfunctions

is

revers

due to external noise.

"NOTICE

L nlieis] [Uiv]w

el
[

|

3¢ induct

(FVR 002-008KTS-2EX}

Thermal relay

ion motor

[LifefusT <) Ten Teoy Tos fu
' [+)

[v]¥] ’_1

. GG

Inverter may be damaged by wrong Powet supply

connections.

{2) Wiring The Control Terminal

{34200-230V)

3¢

(FVR 015-040K75-26X)

@ Keypad panel operation (Factory shlpment wiring}
It is unnecessary to modify the wiring after shipment from the FUJI factory
* Function code 01, and data code 0 is set at the factory.

0.2~0.75kW

(1 RUN | : Running

STOP

RESET

: Stopping /\

VvV

1. 5~4. Ok

induction motor

: Frequency setting )

kit[+ I 0A ITHRIRST‘BXIFWDIREVIFM | %1 lle 1t l 12 ! 13 [CMI

|cm|u[12|13]rm|malnsr axlrwn|m—:v|x1|x2| 3¢ [ 304

P

® Control terminal operation (External operation)

0.2~-0.75kW 1. 5~4, Okw
30A |THR RST/BX FWD{REV Fi XIIXZ IIIIZII3 CM ICM IR FARE] FMITHR RST BX[FWD REV*XdXZ 30C|30A
5
)
S N I WA= o 4| f 3
< IS0 IB'WTHT%
£ E o D mg-'n.c_g o > =2g 2 P v 8 c
25 §35 58 g3% 5 £y & =23 3 8 § @of
=5 4 s 95 E88 23 $§ 355 5 % 3 588
8§z 2 2 &£§§828e L€ S 28 £ & £ 223
] s - I_u;i,,,&ﬂ- cf T £E & oL x s2%
D oo @ u E 1k 0 1k O « E G}Eug
X 82 o o 008
‘-“5‘" &) 2w 12 W w %8
[ u,ll—
NOTICE
Function data set. Frequency setting. ' Run-Stop command
010 Touch panel
Touch panel

on

Terminals 12, 11 {Analog)

012

Touch panel

013

Touch panel 12, 11 {Analog)

Terminal FWOD or REV

— 5 —




(3)'Wiring The External DB Resistor Unit (Option)

When requiring frequent braking or a high torque braking,
connect an external DB resistor unit as shown in the

drawing on the right.

(FVRO02K7S to FVRO0BK?7S are not prowded with DB

terminals.)

*1. Remove the wire across CM-THR before operatlon
*2. Shut off power supply in case of OH2 alarm

comes out.
(4} Basic Wiring Diagram

[cm] h:mi [ i

Lifezfis[ e [m]o [oBulviv]
i

¢
i rd 1
DN ER

#THERMAL RELAY

“Mcce
POWER SUPPLY ‘(]I'\e p
N 12
. i
wPOTENTIOMETER
{1k ﬂ.‘,_li@a_raitelisticsl
,ﬂ\- al 13 (-)&
! ‘-‘ A
{ -
L R )
\\L’ L e
GND{PE) DB ©
,.‘,- i— WD
! \
[ | | pREV
L l' Lo
e @ ! { iy x|
- | | |
p—0 o— [ i ] % 2
i 1 l 304
e © i } +—0 RST/BX g0
! |
ll |
| |
Voo
+y 5 e
‘11 "
- + / !
i 'l'_.._.J#]' M GND(PE)

#FREQUENCY METER

NOTICE

*2
TO THR TERMINAL

1 DB RESISTOR UNIT
(1 Skv (2HP) and above)

T

©—@7—57 TO THR TERMINAL

wOPTION

| |

@0 0o

inverter.

Do not run wiring for power circuit and control circuit in the same wiring duct.

We recommend to keep control circuit wiring away from power circuit wiring at least 100 mm.
Both circuit wiring should intersect right angles.

Use shielded wire for control circuit and connect one end of the shield to the groundmg
terminal of inverter GND(PE) The other end should be open circuit.

Maximum allowable control wiring length is 20 m.

Install surge supression to magnetic contactor or solenoid valve which are Iocated near the




7. Keypad panel

{1) Names And Functions

Function indication

¢ Function code is indicated by the 1st

and 2nd digit (programming mode}

« Setting frequency, output frequency,
alarm messages are indicated {(operating

mode)

Data indication

» Data code is indicated by the lower 2nd
and 3rd digit {programming mode)

» Setting frequency, cutput frequency, alarm
messages are indicated {operating mode)

Program key (Shift key) t

* Programming
+ Select & set function

| Stop key (Reset key)

+ Stopping
+ Reset trip mode

Up/Down keys Run key
« Individual data value setting (programming mode) * Running
* Frequency setting {operating mode}
(2) Setting The Function And Data Codes
STOP MODE RUN MODE
Key operation LED indication Key operation LED indication
Operating Frequency | Set output frequency by | Serling frequency is | Set output frequency by | Output frequency s
mode setting using kay. blinking.  yarereeerrees using key. indicated.
: : : [418]5]
Function Select programming mode | 1st andfor 2nd digit Select programming mode | 1st andfor 2nd digit
code - | by pressing key. — Blinking by pressing E,',‘i,‘i’, kay. — Blinking fast
selection (Access every function | 2nd and/or 3rd digit {Access ontylimited function | 2nd and/or 3rd digit
code} — Indication code. Pleasa reter to chapter ~ Indication
__nlr,, 9) .
Programming
code ‘| Datavalue | Set data wvalue using { 1standfor Zng digit Set data value using | 1stand/or 2nd digit
setting [Al[V]key then press -» Blinking [AlfVlkey thenpress — Blinking fast
key. Datawillenterintonon- | 2nd and/or 3rd digit key. Datawitl enterintonon- | 2nd and/or 3rd digit
volatile memory and — Indication volatile memory and ~» Indication
automatically shift to next automatically shaft to next
function code. function code. ‘
Setting frequency indicates Cutput frequency indicates
following [F] . following (6] .




8. Operation

(1} Inspection Before Operation

When the installation and wiring has been completed, carry out the inspection regarding the following
items before applying power supply.

® Check for miswiring.

@ Check for wire or drilling chips.

@ Check screws for tightness. :

@ Check that barbed wire of crimp terminal is not in contact with other terminals.

<Warning>

Do not perform dielectric megger test on control terminals or between power circuit terminals.

{2) Checking Point During Test Operation
Set reference frequency around 5 Hz to avoid dangerous conditions and check following iterns.

@ Is motor rotation smooth?

@ |s motor rotating direction correct?

@ Is there any abnormal vibration and/or noise on the rotating motor?
@ Is acceleration and/for deceleration smooth?

(3} Selection Of Operating Method
FVR-K7S series will provide 6 types of operating methods.

Run « Stop Frequency setting Function code ]

! RUN l“ﬂg& key . [BIF 18] tactory set)
2 il potentiometer or analog signal :
3 external signal key HEAH
4 (FWD, REV} potentiometer or analog signal . 5] 3]

Multi-frequency setting {maximum 4 steps)
5 * No. 1 frequency is set by .

* No. 2, No.3, No. 4 frequencies are setby [?] | . . [3] 1] and selected by external signal combination of X1

and X2.




(4} Data Setting

In order to get the best operating condition of inverter and motor, please check and change each
function data to a suitable value. Provided as outlined below to change function code and data.
Before operation, please check the setting data of basic function at Ieast as [[v], 113,

[E 1), and{sT 1.

® Data change during stop mode

STOP

—

PRG
SHIFT

PRG
SHIFT

kaep changing

PRG
SHIFT

Step 1
e FWD and REV both sxgnais are off,
{blinking set frequency) m

Step 2

......

(blinking first digit only) _
e Stop to press when you reach desired function.

Step 3
e Change the data by pressing & M({up-down) key.

Step 4
e Press this key to enter data setting into memory and to proceed to
next function.

Step b
® When data changes are completed, keep pressing until return to
step 1.

@ Data 'change during operation
Same routine as described above, but with limited function access.

{(Please refer to chapter 9.)




(5) Control Terminal Wiring
@ Factory shipment wiring

0.2 - 0.75kw {1/3 I- 1HP) " 1. B~d4. OKH(?-5. 5|_p)
ndia ¢
nC |3DA 1THR RST/BXIFWD REVIFM\XI]XZIH ||21|3 CM ' CM]H I]2|l3 FMITHRIRSTBXIFWD'REV X1|K2I 30C l 30A

L |

* This is basic wiring for function ELIE, .

® Common wiring regardless of function code
0.2 - 0.75kw {1/3 ~ 1HP) 1. 54, OKH(2-5, 5HP)

i N | nkia
Cc l3(iA ITHR]RSTFBX FV{D'REV'FMIXI[XZ'H l!ZlBICM CM |1 12113]FM!THR1 RST/BX'FWD REV xtlle 30C | 0A
Y o oA
YT 15

bl

-

* 30A. 30C ....This normally open contact will close when any alarm comes out.

*EM o Terminal for external analog frequency meter.

*THR .......... Terminal for external thermal! sensor. (Thermal overload relay for motor, heat SEensor
for DB resistor etc.) Please remove factory wiring and connect to normally close
contact of the sensor.

*RST/BX ...... During stoppling; alarm reset
During deceleration operation; coast-to-stop

*CM OV (zero volt} termianl

— 10 —




® Keypad panel operation ((Z[:5), [E[:3)

0.2 - 0.75kw (1/3 - 1HP}

1, 5~4, 0kW(2-5. 5HP)

inc l 30A ITHR

RS_T/BXlFWDlREVIFMlXIIXZ' 1 I |2[|3]CM
- T T

CcM | n | 12 I 13 IF’MITHR [RST'BX |Fw0

e[ e [ on

]

1)
2) In case of the function code setting is , following 3 frequency setting methods are available.
i) Connect potentiometer {1k}, 1/2W) to terminal 13, 12, 11.
ii) Connect analog voltage signal (DC 0 to +10V) to terminal 12, 11.
Terminal 12 is “ + “ polarity.
i} Connect analog current signal (DC 4 to 20mA) to terminal 12, 11.
Terminal 12 is “ + " polarity.
3) Operating pattern example:

] | ]

setting frequency

Particular wiring for this operation is FWD to CM. Do not remove this wiring.

acceleation time

deceleration time

set by 3]1]

set by ¥ 1] |
|
1
I
|
I
} |
@ External signal operation ([2[[2), } _
0.2 - 0.75kw (1/3 - 1HP) | 1. 5~4. OK¥(2-5. 5tP)
0C | 30A lTHR Rsrfaxlen REV|FM [x1]x2] 11 12[13 cm em| 1 [1z] 3w THRlRST'BX|FWD REV xllle 3¢ | 04

SRT
L]

1) Take the wiring FWD to CM off.

i

|

[

T

2) In case of the function code setting ZIi3 , 3 frequency setting methods are available.

(same as [B1:1 1)
3) Operating pattern example:

frequency ‘

Forward Reversible operation
' i
forword ' |
! I
| I
1 1
' i ) \ i
] 1 \ |
reverse 1 I : : :
1
, . | !
v l : { Reverse I : ¥
) : \ f | : |33 —:
| } | !
! ON ! : : ! ON ! i ON
! l [ -
FWD i :
] | H
| ] :
' ON ! ON " on
1
REV

NOTE) When FWD and REV signals are applied at the same time the inverter will stop.

— 11 -




(6) Multi-operation {using X1, X2) _
® Multi-frequency setting (maximum 4 steps)
1) Set operating method and No. 1 step frequency by using function code [B[:].
[refer to chapter 8. {3)}
2) Set No. 2, No. 3 and No. 4 step frequency by using function codes LT, B Tand B[ T].
3) Terminal arrangement.

0.2 - 0.75kw (1/3 - 1HP)

30¢ | 30A |THR|RST/BX [FWDIREV |FM|X1]Xx2]11 12|13 CM

Ll

1.5~4, OKN(2-5. 5HP)

cM| 111213 ]FM[THR |RST/BX |[FWD|REV | X1]|x2{ 30C | 30A

4) Operating pattern example:

anslog reference signal or

keypad panel digital setting
frequency ‘M set by &[T

|
|
|

set by PI 1)

1
1
I
I
I
L
T FWD | on

r ON

I
|
1
]
i
t
|
|
|
i
1
:
[
1
|
|
I
1
]
1
|
T
!

(or RE V)

ON ON ON

x| 1

ON

X2

— 12—




1)
2)

3)

4)

No. 2 acceleration/deceleration setting {with 2 step multi-frequency setting)

Set No. 1 acc. time by using function code [ 1], and No. 1 dec. time by using function code
HE RN

Set No. 2 acc./dec. time by using function code[EI]:]

(Acc./dec. time are same setting)

Set function code BT, B[ Jas B2, , 50 you can use terminal X2 as the selecting signal
for No. 2 acc./dec.

The following figure is a operation pattern example:

frequency
i set byg[ 1] :
set byB[ 1
]
set. by &[5 :
| analog reference signal or |
| keypad panel digital setting !
1 ! set by 3[1_
i I
t | 1
5 ! i ]
I : | ’
i I
¢ ON |
FWO-CM ; i
]
t

X2-CM h on

Combination of X1.[TT1(No. 2 step frequency setting) and X2,[TT](No. 2 acc./dec. time
setting) is also available.

set by N[
frequency
sat by analog reference signal or
set by AT keypad panel digital setting
] [ I :\
: } : H 1 i
1 ) | ] i ]
I 1 I | ' ON
FWD-CM

X1-CM

x2-CM

— 13—




9. Description Of Function |

{1) Function Code List

FUNCTION CODE

DATACODE  [~] [~]
Cmm Function N Description sk Factory satting
oom Manufacturer use 000
function - - 000
0'm Operating method/ [120] Touch panelfkeypad pane!
Frequency setting selection
on Touch panel/External analog signal
: X 010
012 External signal/keypad panet
013 External signalfexternal analog signal
02m Auto-restart after 020 inactive
instantaneous power failure X . 020
on Active
03m Fault memary 030 Present + prior 3 event memory o
<turn by key>
04m V/Hz characteristics 040 -~ 043 4 patterns are available X 040
i ) Maximumn output voltage 100 Output voltage is according 10 input voltage
X 100
115 ~ 123 150V ~ 230V (10V step)
bt | Frequency meter adjust 200 ~ 299 B.5V ~ 10.5V (FM terminal output valtage) e} 275
3mm Torque boost 300 ~ 315 16 patterns are available O 308
4mn Acceleration time 400 ~ 431 0.2 ~ 300 sec. (32 patterns} o] 412
1] Decelaration time 800 ~ B3 0.2 ~ 300 sec. {32 patierns) 9] 512
CHE No. 2 acc/dec time 600 ~ 631 0.2 ~ 300 sec. (32 patterns) o] 612
" . . 00
n N Multi-frequency setting No. 1 700 ~ 760 Max., frequency 50/60 Hz: 1 Mz step T
. - . _ output frequency = setting value X :
SN Muhi-frequency setting No. 2 800 ~ 860 Max. frequency 1001120 Hz, 2 Hz step 800
omm Muli-frequency setting No. 3 | 900 ~ 860 output frequency = setting value X 2 900
AN DC injection brake ADQO ~ AID 10 patterns are available (00 : inactive) X ADO
bmm | DCinjection brake étaning boo ~ b&0 Actual frequency setling (Hz} X b00
frequency 00:05H2
cEn DC injection brake time coo - C10 Actual time setting {sec) (00 : 100 ms) X Coo
dam Upper limiter 00 ~ d99 Percentage of maximum fraquency doo
00 : Inactive
Emm Lower limiter EQO ~ EQ9 X £00
FEm | Biss FOD ~ F99 F00

K Data changing during operation : (O ; possible, X ; impossible}

— 14 —




{2} Expianation Of Function

Function code . ' ) Description : Factory setting
1 1 | rr ] I T
[N : A R ) oo o
Manufacturer use
function
— Data ‘ HunlStob : frequency setting -~ —
it { - il t] e
(] { _ [ 1| Lt
1 1y stor] o /\ \/
Y key
Operating mathod/ Lt o RUN| [Reser
frequency setting
selection ' _
1 ] ! l sTop| Potentiometer or
[ I ) RUN| jRiser] ev analog signal
’, ” " ,—' Terminal FWD, REV /\ \/ key
1 [ . Potentiometer or
I { I Terminal FWD, REV analog signal
;’ ,’ ;" I -~ ' Inactive: 1f power supply reapplies during LU indicating ,‘ ,' ," ,’ ,’
— - o o fault alarm signal {30} comes out and the = - 1=
- inverter will coast-to-stop. )
Auto-restart after
inslantaneous [y} ] Active : If power supply reapplies during LUindicating
powaer failure L ) | B EEEEREE the inverter automatically recovers prior
operating condition very smoothly.
1 In the case where function code or is selacted, this function will not -
activate.
2 This function will only activate when power supply reapplies during LU indication.
Iy - Iy Indicate present fault and
T ] | =~ ! 1 prior 3 event i [ B
L Lt :
Fault memory
{ —_—] — | — T Prior fault No, 3
i .
1 ITREY; 1 Prior fault No. 2
_
! i > e
'l { L i~ Prior fault No. 1
| IsRNE = 1tos
oo ) Present fault
falalnn
| ol ! If there was o fault, (=]
: mark will be indicated.
N i

— 15 —




Output voltage V

[
I N B I B RO minimum
U A
1 T
‘-;' {:" E ------- standard 16 patterns
b d
J’ ,’ f:, ------- maximum -

Function code Description Factory setting
~— The following 4 patterns are seleciable — —
It I_'l i i Hl it
L 040 o4 © 042 043 Lt Li
V/Hz Characteristics vV
50Hz 60Hz 50Hz 100Hz " 60Hz 120H:z
! i ol o tout voltag o ANzRNx]
{ { L it Qutput voltage is according to mpul voltage. { L’ L !
Maximum output .voltage =
" " '--, ------ 150 V set
-t 2nd and 3rd digit show
3} J maximum output voltage in
- - 10V steps.”
,' E' ",' ------- 230 V set
*Cutput v}oltage is limited by input voltage.
The maximum voltage adjustment for analog frequency meter, - —
™ -, -~ - = { o
L L—' U ’L’, ------- Approx. 8.5V
Frequency meter 3 L Divided into
adjustment 100 sagments
E‘ "',' ,’ ------- Approx, 105 V
FM © y
&)
CM
- The setting of 1orque boost can be made according to the load and the characteristics of the motor - -
-t within the range as follows j 1 !
J 9 ' Jlu o
Torque boos!

— 16 —




Function code Description . : Factary setting
) The following table shows the acceteration time from zero to maximum 1reque.ncv andfor deceleration =
! time from maximum frequency 1o zero in seconds. - L iy -
! No. 2 Acc./Dec. time is available when multi frequency setting is set as EIEIE { { L
and activate when X2-CM is closed.
Accelaration time ’ — -
HHE
‘:' - —
- f max ‘00 L) mo2 | w03 | mo4 mO05 | V] %07 -
o — : Z 1 ] 3
Deceleration tima 50 Hz 017 | 033 | o050 | 067 | 083 13 1.7 2.4 o] | C
|y 60 Hz 020 | o040 060 | 080 | 1.00 15 20 2.5
L : ;
100 Hz 023 0.67 1.00 1.33 1.67 2.5 33 4.2
No. 2 Acc/Dec time : -
120 Hz 0.40 0.80 1.20 1.60 2.00 3.0 4.0 5.0
' f max W08 mog mo "1 mi2 mi3 mid mis
50 Hz 25 29 33 38 4.2 5.0 58 6.7
60 Hz 30 35 4.0 4.5 5.0 6.0 7.0 8.0
100 Hz 5.0 5.8 6.7 75 83 10 12 13
120 Hz 6.0 70 8.0 9.0 10 12 14 16
f max W6 7 mis W9 W20 m21 m22 23
50 Hz 7.5 6.3 13 17 25 33 42 50
60 Hz 9.0 10 15 20 ao 40 850 60
100 Mz 15 17 25 33 50 _ 67 83 100
120 Hz 18 20 30 40 60 80 100 120
f max maa | w25 | m26 | w27 | mes | m2s | wmao | s
50 Hz 58 67 75 B3 125 167 208 250
80 Hz 70 80 80 100 150 200 250 300
100 Hz 117 133 150 167 250 333 417 500
120 Hz 140 160 180 200 300 400 500 600
The setting can be made by selecting the V/f characteristics within the range as follows. -
1 . : mlrr|n
) V/Hz characteristics 040 041 042 043 i 1L
Multi frequency - -
setting No, 1 rt] 1t 0 o 0 0 oV n
L L
A - 1 | i
. AN
' 80 Hz 100 Hz
Multi frequency J L / L L
setting No. 2 L ]
’_," I
,:’] L L 60 Hz 120 Hz
Muilti frequency . .
setting Na. 3, Setting unit 1Hz . 2 Hz

_17 -




Factory setting

Function code Description
i ol N olnrn|n
1 | L’ L‘ - inactive I L’ L‘
DC injection brake — -
voliage ‘L'l L 'l 'l ____ minimum -
l, 1 10 patterns
‘.L" . " "'—,‘ ------- -maximum
"-, n ,‘.,’ ------- start at 0.5 Hz.
b - | L |
L roper o
L I~ | I
DC injection brake Lyt { VHz
stanting frequency ¥ I set by 1 Hz. step
LlCjrr| ...
L' L‘ L’ B0Hz
il 100
Lo ™
— I~ it 1 - -
N R T A R O T O I B Y I IR 1 sec - i ris
L L]t Lol |
| Ik set by 1 sec. step
DC injection brake -
time 'L " L'-" ....... 10 sec
coast-to-stop time (100-500ms)
i I 'brake time {sec}
Output frequency ] ' I: :
R
:L . Istartir_tg frequency (Hz)
: R
DC voltage ] ’——| Ivultage W
~— Time
A ' W inacti dir |
] L inactive o |
Upper limiter — —
"-' " ....... 1 i S]]
I L! Set by 1% step of maximum L Lt | o
I ¥ frequency according 10 the
— - VfHz characteristics - —
L.ower limiter ’_-,’ ""' ------- a9 ,L- U l‘j
= Output frequency (%) Qutput frequency (%)
= i '\
ot POOf = v mmmammmmm ey
Bias Bias

o
Setting frequenc

y (%‘nn Setting freguency (%lmu
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10. Maintenance And Inspection

{1} Checking Point

Checking point Inspection item Inspection subject Remedy
Power supblv : * Input voltage H?.O ~253V)
Environment Ambient temperature * 10~ +50°C _ : Inspect the!mub:legn.dtemove
Ambient humidity ¢  90% RH or less without cor_\densation cause.
Vibration ¢« 06Gorless
Noise « Check the bearing noise of copling fan. Replace
smell + Check scorching smell, : ' Replace
Others Dust +  Check lor deposit of dust on cooling fan, Clearing _

heat sink, and control P.C.B.

Connector ' Check loosening. Tightening

Screw Check loosening. . Tightening

{2) Periodic Parts Replacement
The life an inverter varies depending on the environment of installation and operating time. The life
expectancy of the DC bus capacitors and the cooling fan are 5 years and 3 years respectively, when
continuously operated within an allowable temperature range. it is recommendable for them to be
replaced before trouble is expenenced

<CAUTION>

When carrying out an inspection, be sure to remove the power supply and wait until the CRG lamp goes
out. '

(3) Megger Test

@ When carrying out a megger test of external circuit be sure to take off all inverter terminal wiring.
In case of inverter megger test, only perform it on main power circuit according to the following
figure.

@ Do not perform megger test on control circuit.

® Please use circuit tester {use high impedance range) for checking the wire connectton Do not use
megger or buzzer,

Inverter Motor
————————— U [ ==y
- . + L-
Power supply —————————— : A o G -
_________ W _-.-.......—........Jr

Megger

<+
Grounding
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11. Failure Diagnosis

{1) Protective Functions

Alarm message Indication Description Protective action
I 0ch Overcurrent or output short line 1o line during [ « Shut off the inverter output.
acceleration. » Aiarm signal (30} is activated.
Overcurrent ‘ ‘ - ¢+ Theinverter will hoid atarm condition and signal until reset
) A ocz Overcurra.nt or output ;horl line to line duwing signal is applied 10 the inverter.
Qutput short line 10 deceleration. '
line . I ,
: - 0C3 Overcurient of cutpyt short line 10 line during steady
state runring.
Overvollage ou DC bus voltage reaches the overvoliage protection
level,
OH1 QOverheating of the inverter heat sink due to overload,
Inverter heat . . )
. cooling fan malfunction or abnormal ambient
sink overheating '
temperature.
Extermal OH2 THR-CM terminal open due to external fauli.
alarm function .
CPU error Err CPU malfunction due to noise
Low vohage “Under voltage of power supply Shut off the inverter output.
Instantaneous Lu Within 15 msec power failure the inverter
power failure operate continuoushy.

(2) Failure Diagnosis And Correction

Indication

Check point

Remedy

@ Power supply

twithin allowable variation)

Adjust the supply voltage to suitable value.

@ Output circuit

{short line to kne)

Check the wiring and motor winding.

oc1 @ Torque boost

itoo high boost value)

Adjust to suitable value,

@ Acceleration time

{too short line selling)

Adjust to suitable value.

® Other than @ ~ @

Use larger size inverter.

@ Power supply

{within allowabte varistion}

Adjust the supply voltage to suitable value.

@ Output circuit

ishort kne to line}

Check wire and motor winding insulation.

[oloy; @ Deceleration time

{too short time setting)

Adjust to suitable value.

@ Other than O - @

Use larger size inverter.
Adopt external DB resistor,

@© Power supply

twithin allowable variation)

Adjust the supply voltage to suitable value.

@ Qutput circuit

{short line 1o line)

Check wire and motor winding insutaiion.

0C3 @ Abrupt change on the foad

Eliminate load fluctuation.

@ Other than @ - @

Use larger size inverter.
Check noise pick up.

@ Power supply

{within allowable variation)

Adjust the supply voltage to sultable value.

ou @ Deceleration time

{too short time setting}

Adjust 10 suitable value.

@ Other than @ ~ @

Adopt external DB resistor.

@ Ambient temperature

{within allowable variation)

Put the inverter appropriste environment.

OH1 | @ Cooling fan

(malfunction)

Replace.

@ Load condition

{too heavy load)

Reduce the load or use larger Size inverter.

@ Motor protection circuit

(The}mal overload relay)

QH2 @ Brake resisior proteclion

{Thermal switch)

@ Wiring

{THR-CM)

Check the wiring and correct it.

@ Power supply

{within allowable variation)

Adjust the supply voltage to suitable value

@ Lack of phase

Check the wiring and correct it

Ly
@ Magnetic contactor or MCCB Make it sure to turn on these agquipment,
@ Other than ® ~ @ Check power supply capacity.

Eer ® Noise generating device near inverer Check noise pick up.

— 20 —




12. Appendix

(1} Standard Specification

Inverter part number * FVROD2K7S-26X| FVROD4K7S-26X| FVRO0BK7S-2EX| FVRO15K7S-26X| FVRO22K75-26X| FVRO4OKTS-2EX

Application motcr output (kW) 0.2 (1/3HP) 0.4 {1/2HP) 0.8 (1.0HP} 1.5 (2.0HP) 2.2 (3.0HP) 4.0(5,58)
Output capacity IKVA| 0.57 1.10 190 3.00 420 6.50
Qutput voltage (Max.) (V] 3-phase, 3 wire, 200 ~ 230V (limited by input voltage)

Output

fatings QOutput frequency  [Hzl 50 Hz, 60 Hz, 100 Hz, 120 Hz
Qutput current {A] 15 3.0 5.0 8.0 " 17
Overload capacity 160%. 1 min. {Inverse time characteristics)

Input Power suphly I\ 3-phase, 3-wire, 200 ~ 230V, 50/60 Hz

ratings
Allowable variation . Voltage: 170 ~ 253V, Frequency; 5%, Voltage unbalance phase 10 phase; £3%

Protective enclosure & cooling NEMA 1 {self cooled) NEMA 1 (forced air cooled}

Weight . Ikgl 1.312.9 lbs) 1.6 (3.5 lbs) 2.1 {486 Ibs) 3.3(7.31bs) 3.4{7.5bs} 3.5(7.7 lbs}

Control system

Sinusoidal PWM control

Cutput frequency range

0.5 Hz ~ 120 Hz

Contro! Fregquency stability

Qutput frequency resolution 0.1 Hz

Fragquency setting resolution Digital setting; 0.1 Hz ét up to 89.9Hz Analog setting; 0.02 Hz at 60 Hz
Digital setting; +0.01% at -10~450 ‘G Analog setting; $0.20% at 26°C +10°C

Volt/Hz characteristic

4 patterns

Torque boost

16 patterns

Accelaration/Deceleration timea

0.2 ~ 300 sec {at 60 H2) independent adjustable

Regenarative

Regenerate to DC bus capacitor {external DB resistor is avaitable only over 1.5 kw)

Breaking torgue

Time; 0.1 ~ 10 sec Voltage; 0 ~ 10% Starting frequency; 0.5 - 80 Hz

DC injection
Protection Stall prevention, Overcurrent, Qvervoltage, Undervoltage, instantaneous power .
failure, Inverter heat sink overheating, External alarm _
Frequency setting signal Voltage input; DC O ~ 10V or Current input; OC 4 ~ 20 mA are selectabla by using
' Swe. :
QOperation Input signal Forward command, Reverse command, Multi-frequency setting, coast-to-stop command,
External alarm signal, Alarm rest signal
Output signal Fault: 30A, 30C N.O. contact, AC250 V, 0.3 A, Cos® = 0.3
Indication Output fraquency monitor DC 0 ~ 10V analog {max. voitage adjustment; 65 ~ 10.5V)
Running Setting frequency, Quiput [requency
Touch panel
Setting Function code and setting data
7-segment LED display
Fault 0C1, OC2, OC3, LU, QU, OH1, OH2, Err
Charging lamp (CRG} DC bus voltage level
Installation location Indoor not more than 1000 m above sea level. Do not install in a dusty location or
expose to corrosive gases of direct sunlight.
Condition Ambient temperature =10°C ~ +50°C {Remaove air ventilation hola cover plate mora than +40°C )
Ambient  hurmidity 20 ~ 90% RH {without condensation}
Storage temperature =20°C ~ +65°C
* DB resrstor umt + Radio interference suppressing reactor
QOption * AC hne reactor + Frequency setting potentiometer + Frequency meter

+  Surge absorber
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{2) Outline Dimensions (mm)
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m  Rubber bushing dimensions
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with rubber bushing

FVROO4K 75-2EX
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100
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160
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® Terminal arrangement

FVRD15 ~040K7S-2EX
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Bonom hole; [§mm | 22mm FOf 0.2"—'0.75 kW
D . E F diamater
| A{m) | p22| ¢30 30C | 30a [THR|RsT/BX |FwD|REV [FM|x1[x2|11}i2{t3|cm
T R B(mm) | g 18] ¢ 22
“ C{m) | 15| ¢ I8 L] L2 13 ] v w
Lo
©l® [o@m]| 3 | 3 OCPE) =
v ;
)
L et E (o) : For 1.5~4 0 kW
F o) | 3 3
cMm|11}12] 13 |FmiTHR ] RST/BX [FWDIREV | X 1|X2{ 30C | 30A
Hlulugli®iwloeluv | v |w
= e
GND(PE) GND{PE)




{3) Terminal Designation

Control circuit
loutput)

Symbol Termunal name Description
L1213 Power input terminal Commercial power supply AC 200 ~ 230V
U, v.w Inverter output terminal 3-phase induction motor
Main circuit (+),08 External DB resister terminal External DB resistor is connected between()end
DB {FVR015 - (40
GND(PE) Grounding terminal Ground this terminal
(). (=) B¢ intermediate voltage DC high voltage is cutputed. Do not use.
13 Frequency setting power supply terminal DC +10V ' .
12 Frequency setting signal input terminat JCO~+10VSWE | VorDC4 ~20mASWE | v
11+ Frequency setting commaon terfinal Common terminal for voltage and current signat terminat,
Do nat ground, since this terminal is not isolated from CM.
X1, X2 Multistep frequency operating command 4 xinds of frequency settings are available.
X1 - CM OFF ON OFF ON
X2 - CM OFF QFF ON ON
Control cireuit ) Selected Touch Panel/ | Muli Multi Multi
finput) . Frequency | termunal 12 frequency | fregquency frequency
setting 1 settng 1 setting 1
7EM gmu omm
No. 2 Acc/Dec. selecting %1 -CM OFF ON OFF ON
{available when set as [3[2]7] )| X2-CMm OFF OFF ON ON
' Selected | Touch Panelf | Mubi Touch Mukti
Frequency | terminal 12 frequency | Panel/ frequency
setting 1 terminal 12 | setting 1
7ns . 7mud
Acc./Dec. | Acc.4mE Acc. AEE| No. 2 No. 2
Dec.5mu Dec. 5 M M| Acc./Dec. Acc /Dec.
1 B ] GHA
FWD Forward operation command FWD-CM  ON ; forward run OFF ; decelerate and stop
REV Reverse operation command REV - CM ON ; reverse run OFF ; decelerate and stop
When both signal apply to the terminal the invarter will
decelerate and stop.
CM Control circuit common terminal ' Commaon terminal for control inputfoutput signal.
Do not ground, since this terminal is not isolated from 11.
THR External thermal cverload retay, The inverter will coast-to-stop, when THR - CM is opan.
axtarnal DB resistor thermostat terminal
RST/BX External reset signal and/or coast-to- ® During stop due to fault ; Alarm reset
stop command @ During Acc., steady state runming 10 stop ; Inactive
@ During Dec. ; Coast-to-stop
30A,30C Fault signal terminal N.O. contact 250 V, 0.3 A, Cos © = 0.3, activate when fauft
FM Analog frequency meter tarminal DC 0-+10 V/O~Top irequency

Adjustable maximum voitage +6.5~+10.5 V
Input impedance 1 X{l meter can connect 10 the lerminal
(maximum twol.
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{4) Application Of Wiring And Equipment

— %4 —

Molor Output kW) 0.2 04 0.?5 15 22 40

) FVR002 FVROO4 FYRO0S FWR015 FR022 FVRO40
Inverter Model KTS-2EX KIS-%EX Ks-06X KIS-26 KIS-26X K7S-2EX
inverter Capacity [KVA) 0.57 1.1 19 3.0 4.2 65
Applicable wirg | Main circuit 1.25 2 5
sizes [mm’) Control circuit .
FUJI Auto Braker SA33BM15 SAJ3B/30 SAB3B/A0
Fuji Fault Breaker $G33BN5 SG338/30 5G53B/40
Fuse 4] 5 10 20 30
FUI Magnetic Contractor 5C-05 ' SC-5-1

TRISN TRISN TRSN TRHSN RSN TRISN
FUJi Th I Rel
Ui Thermal Relay {0.95 ~ 1.45) 1.7 - 2.8 {28 - 4.2) 5 ~ 8) 7~ 11 013 ~ 20}
Spark killer $2-A-0 {for magnetic contacter), $1-B-0 Hér mini control relay and timer)
{Note 1) The above daia is based on the commonly used FUJI motor
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Function code list

FUNCTION CODE DATA CODE =)
Omm Function || Description % Factory setting
oom Manufacturer use 000 .
function — - 000
om Operating method/ 010 Touch panel/keypad panel
Frequency setting selection
on Touch panel/External analog signal
X 010
012 External signal/keypad panel
013 External signalfexternal anatog signal
oz2m Auto-restart alter 020 Inactive
instantaneous power faiture X 020
021 Active
om Fault memory 030 Present + prior 3 event memaory o
<turn by key>
04M | V/Mz characteristics 040 ~ 043 4 patterns area available X 040
] Maximum output voltage 100 Qutput voltage is according 0 input voltage .
- X 100
115~ 123 150V ~ 230V {10V step)
bl || Frequency meter adjust 200 - 299 6.8V - 10.5V {FM terminal output voltage) o] 275
i [ ] Torque boost 00 ~ 315 16 patterns are available (0] 308
Pt Acceleration time 400 - 431 0.2 ~ 300 sec. {32 paiterns) (o) 412
cHm Deceleration time 500 ~ 531 0.2 ~ 300 sec. (32 patterns) (o] 512
GEN No. 2 acc/dec time 600 ~ 631 0.2 ~ 300 sec. {32 patterns} O 612
" i A 700 ~ ;
7ua Mulu-frequency setting No 00 ~ 760 Max. frequency 50/60 Hz: 1 Hz step 700
el Multi setting No. 2 800 ~ output frequency = setting valua X
uli-frequency M 860 Max. frequency 100/120 Hz; 2 Hz step 800
omm | Multi-irequency setting No. 3 | 900 ~ 960 output frequency = setting value X 2 900
Amm | DC injection brake ADO -~ AT0 10 patterns are available (00 : inactve) X AQQ
b DC injection brake starting b00 ~ h6o Actual frequency setting (H2) X b00
frequency [00:05H2)
cmm DC injection brake time C00 ~C10 Actual time setting {se¢) {00 : 100 ms} X Coo
Jmm Upper limiter ¢00 ~ d99 Percentage of maximum frequency doo
00 : Inactive
3 [ ] Lower limiter EQD ~ E9Q9 X EOO
Fimm Bias FOOQ ~ F99 FOO

sk Data changing during operation : (O ; possible, X ; impossiblel




