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Jik?ék yibu for your purchase of Mitsubishi General-Purpose Freguency Inverter FREQROL-K
Series. This inverter 1s easy to operate and handle. However, mistakes in handling and operation
may cause unforeseen accident, shorten the life of product and reduce the performances of
product. Therefore, please read this instruction manual carefully to use the inverter correctly.

® Please keep this instruction manual carefully for latter use.

® Please attach this instruction manual to the machine in which the inverter is-installed before
shipment so that the manual 1s delivered to the customer.
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1. UNPACKING AND CHECKING

After unpacking the inverter, first check the following points:
o0 Check if there has been any damage to the inverter due to an accident during transportation.

O Check the nameplate applied to the front cover to confirm that the model and output rating
meet your order.

o INVERTER FRK-S3000M [~ 1veeof merter

TD840A505G55 BD — Applicable power
supply voltage
SOURCE AC220/240QV 50Hz and frequency
Rated output currentl——-—l OUTPUT 13A SERIAL
MITSUBISHI ELECTRIC CORP_ JAPAN ] Year and month
BD990Z214H41 manufactured
Nameplate

For the details of standard specifications, see page 30.

If you have any doubts or find any damages to the unit, please contact your local service represen-
tative.

2. HANDLING

Carry and handle the inverter carefully to prevent damage.

When carrying the inverter, hold it with care so that force is not applied to the fan at the bottom of
inverter.

The inverter 1s protected with a plastic enciosure. When carrying the inverter, however, handle with
care so that undue force 1s not applied to the plastic cover.

o




3. ;EXTERNAL VIEW AND NOMENCLATURE
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3. EXTERNAL VIEW AND NOMENCLATUHE

Fig. 1 and 2 show the external view and nomenclature of the inverter,

IREGIUIS \N

Pot for calibration of
frequency meter and
switch for connection
to frequency setter on
the operation panel
(For the setting pro-
cedure, refer to page
18.)

Setting Panel

Power source, error indicating lamps, acceler-
.| ation/deceleration time setting dial and magnifi-
cation switch (For the setting procedure, refer

to page 16, 17.)

Front cover (Is not fixed by
screws. Can be removed at a
touch.)

!

REORDL ¢ -

Setting panel coveq

"

Nameplate

[Termmals for control c1rcuut]

‘Operatlon panel}

Terminais for main mrcmt]

Cooling fan+

Digital swrtches for setting the maximum output
frequency, torque boost amount, etc. (For the
setting procedure, refer to page 16 — 18.)

Fig. 1 External View and Nomenclature of Inverter

Discharging resistor for brakmg—l

Mounting holes

acaled

Fig. 2 Rear View of Inverter
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4. INSTALLATION

{1) Place the inverter in a clean and well-ventilated location. Avoid locations exposed to direct
sunlight or subjected to high temperature, high humidity, dust or corrosive gases.

{2) Install the inverter securely with bolts or screws, vertically (so that the letters “FREQROL-K"”

on the front cover of inverter, face front).
because efficient ventilation will be impaire.

Do not mount Fhe inverter horizontally or aslant

i

(3) Since the inverter generates heat to some degree, instail anyiother equipment or parts at least
10 cm away from the top and bottom of inverter and at Ieast 5 cm away from both sides of in-
verter to allow efficient heat dissipation.

-
10 cm or more

y

built in the inverter

E Dure:ctlon of cooling air by cooling fan

AOUUOUONNNNNN NN
\

10 cm or more

y

)
I
G

?
[— H— '
5 cm or more 5 cm or more

Fig. 3 Mounting of Inverter

{4) Repeated breaking operation, may cause, the rear mounted d'ischargmg break resistor to reach
a maximum temperature of 150°C. Therefore mount the mverter to an incombustible surface
such as concrete or metal, (See Fig. 2.)

{(5) The FR-K series inverters are available in two types of protective constructions according to
the output rating. Since the two types vary in the maximunﬁ allowable ambient temperature,
caution should be exercised.

'
f
'

|
. Max. Allowable
Inverter Model Protective Construction Ambient Temperature
FR-K-51500 Totally enclosed type +40°C
FR-K-52200 (1IP50)
Enclosed type o
FR-K-S3000 (1P20) ‘ +50°C

The maximum aliowable ambient temperature of totally eﬁclosed type inverter is 40°C. By
removing the totally enclosing plates at the top and bottom of inverter, the maximum allowable
ambient temperature can be changed to 50°C. (For the removal procedure, refer to page 6.)
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5. DIS_MOUNTING AND MOUNTING UUJEWMWMO |\

5.1 Front Cover

To remove the front cover, as shown in Fig. 4, push down the white button located at the top
of inverter (arrow (D) ), pull the top half of cover toward front (arrow ), and further push it
down lightly (arrow @ ). Then, the cover is removed from the chassis. Since mounting screws
are not used, the cover can be dismounted easily. ’

J

Fig. 4 Removal of Front Cover

t

To reinstall the cover to the chassis, as shown in Fig. 5, fit the pins inside the cover into the
notches at the bottom of chassis. Then, lightly press the top [half of cover against the chassis.

Chassis

Nameplate

Pin (inside)

Cover

Fig. 5 Installation of Front Cover

The rating plate is affixed to the cover. Therefore, be sure to reinstall the removed cover to the
same inverter. |
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5.2 Setting Panel Cover

As standard, the inverter is supplied without cover fixing screws. However, the cover can also be
fixed by use of mounting screws. In this case, install the cover, referring to the following working

procedure and Fig. 6.
Working procedure

(1) After removing the front cover, drill holes with a drill, etc. at positions shown in Fig. 6 from
the rear surface of cover. The hole diameter should be 4.5 to 5.0 mm.

(2) After installing the front cover, securely fix the cover by use of the following screws:

Used screws  FR-K-S1500, S2200 ........ M4 x 0.7 x 30
FR-K-S3000 .............. M4 x 0.7 x 65

After driliing holes 1n the cover, fix with screws.
~Top right, top left (2 positions)

Fig. 6 Installation of Cover with Screws

As shown in Fig. 7, lightly push the left end portion of settmg panel cover and siide it to the
right. Then, the cover can be removed.

In this case, the setting panel cover is completeiy removed from the front cover. Therefore,
take care not to drop or lose it.

Lightly push and pull to the right

=t

[REGROL ¢

[ i{/;\/:

®

=

Fig. 7 Removai of Setting Panel Cover
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5. DISMOUNTING AND MOUNTING Uwﬁwmwuo K

5.3 Totally Enclosing Plates

When the totally enclosed type inverters FR-K-S1500 and FR-K-$2200 are installed inside a control
box, etc. and the temperature inside the control box is expected to exceed 40°C, only use the inver-
ter after removing the totally enclosing piates located at the top and bottom. The removal pro-
cedure of totally enclosing plates are shown in Fig. 8 and 9.

Since the totally enclosed type inverter is not of a waterproof construction, do not install this type
of inverter outdoors or in a place where the inverter can be splashed with water, oil, etc,

Top totally enclosing plate

This rivet 1s fixed through the
retaining hoie of chassis as
shown below, Pull 1t off with
the tip of screwdriver, etc.

Rivet Screwdriver

Totally enclosing piate
Chassis

Fig. 8 Removal of Top Totally Enclosing Plate

J Totally enciosing plate

O OO

e
= V(}IJ Chassis
Hook

The bottom totally enclosing
plate s fixed to the chassis by
the hooks, After gently pres-
sing these hooks inward from
the rear surface of inverter,
remove the totally enclosing
plate.

Bottom totally enclosing plate ]

Fig. 9 Removal of Bottom Totally Enclosing Conduit Entry Plate
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5.4 Control Panel

The control panel is fixed to the printed circuit board with 4 hooks and a connector. To remove the
control panel, push the lower 2 mounting braces upward.

To reinstall the control panel, exercise care to correctly fit the connector of printed circuit board
with the connector pins of control panel.

1

Printed circuit board Control panel

' Mounting
. brace
Hook - I | Q -

Push upward with fingers.
Light pressure 1s sufficient

Control panel

Connector

Fig. 10 Removal and Reinstallation of Control Panel
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.Fig. 11 shows a terminal connection diagram. Referring to this diagram, properiy wire the inverter

according to the following instructions and as described on page 14.
For the connection of main circuit cables, it 1s recommended to use solderiess terminals provided

with insulation sleeves.

6.1 Connection Diagram
{1) Control circuit

® With operation panel

Operation panel

This portion 1s connected inside the inverter.
. Frequency setter

i
2W 1k Switch for connection to frequency setter

When frequency setting signal 1s input across terminals

2 and 5 from the exterior, set this switch to OFF

position,

i

To input external starting signal
Open when (across STF, STR and SD), set _ Frequency
error occurs. this switch to OFF, indicator

1mA F/S
Indicated in Hz

Forward start
wa Graduation
) calibration
» Reverse start resistor !
a ¢ i 1/3W 10kQ |

B| C|[SURRUN|SE|10] 2 | 5 [ 1 |STF|STR| SD JOGRES‘YRS SD|FM|AM

® Without operation panel

Open when
error occurs Control Cgr:::r;:nd Thew 25D l
circuit ese 2 “SD’* termnals
common ||lsolated|| common

are connected inside
L 4___5 5__. ﬁ /

Terminal exclusively
l— used by factory

mnspection

B | C|SUJRUN|SE|{10| 2 | 5| 1 [STFISTR| SD JOG|RES|MRS| SD |FM | AM

: , |
| |
; | Reverse | J099ing Graduation
I i mode calibration
J 0 040 o) resistor
Reset + 1/3W 10kQ2
——0 Frequency indicator
e d = 1mA F/S
orwar OUI_%SIOD Movable-cotl type
-0 o — 0 o

Frequency setter

2W 1ka Frequency setting

auxihary input
Fig. 11 Control Circuit Connection Diagrams
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(2} Main circuit

Do not connect power supply
input (Mains) to motor ter-
minals by mistake. The inver-
ter will be damaged.

.

<16

’ N
|
BN P L1 N U W
H__J
Terminals exclusively used l ‘ ‘
for brake unit i

Motor

Power sup;;Iy

Fig. 12 Main Circuit Connection Diagram

6.2 Terminal Arrangement

o l]-l% Control circuit TB2
© ] z wleiAojniv
olSiwo - ) ols|=
{—, BOI7 2|0 =Nl - RIS I S al | < ’:
!
Main circuit TB1 i
| nfp] | Jufn] Julviw] | |
i
TEZ Earth terminal @ + }
OO =
"—1 o+ TB1 =
[” :ﬁ“ i
i
ki
L£<T
Terminal screw size A i
/ / ;
Control ) )1" Earth |
Model Circuit L1, NS uv.w yBN')' P Terminal
FR-K-S1500, 52200 | M3 M4 M4 Ma MS
FR-K-S3000 M3 M5 M5 M4 M5

Fig. 13 Terminal Board Screw Sizes

10



6. WIRING EREURUIS

6.3 Input/Qutput Termnals

® Main circuit terminals

|
2?;:::::;' Terminal Name Application and Specifications
L1, N AC power supply Input Terminals for connection of commercial power supply.
terminals Input voltage rating Is single-phase 220/240V AC 50Hz.
UV, W inverter output terminals Terminals for connection of motor.
Connect a three-phase squirrel-cage induction motor.
Do not connect the power supply by mistake. The inverter will be
damaged. ,
Ensure motor 1s connected for 220/240/3/50Hz. = A/ A« @
—_L— Earth terminai Earth terminal of inverter.
P, BN Converter output terminal | Termunals for connection of regenerative brake unit.
| Do not connect other equipment.

® Control circuit terminals

Terminal . .
Symbol Terminal Name 7 Application and Specifications
10 -Output terminal of power | Terminal for connection of frequency setter.
supply for frequency setting | Output voltage: 5V DC. Allowable ioad current: 6mA,
5 Common termunal for Common terminal of frequency setting input signal {terminals 2 and
frequency setting signat 1.
} Not isolated from the common circuit of control circuit.
2 input terminal for Input terminal of command voltage signal for the inverter output
frequency setting signal frequency.
Output frequency reaches the maximum {60Hz, 120Hz or 240Hz)
at 5V DC and input and output are proportional.
i Input resistance: 11k§2. Maximum allowable voitage: 20V DC.
1 Auxiliary input terminal Termunal used for the addition of voltage signal to that of terminai 2
for frequency setting or when frequency setting signal voltage 1s 0 to 10V DC.
signal When —10 to +10V DC s input, output frequency reaches the maxi-
mum at +10V and input and output are proportional. At the negative
voltage, however, the addition of voltage to terminal 2 can be

1 ’ performed but the inverter comes to stop if voltage 1s apphed only
to one terminal.

@ When +10V applied only to terminal 1, output frequency
reaches the maximum.
@ When =5V s applied only to terminal 1, the inverter comes

to stop.
@ When 5V s applied to terminal 2 and =5V to terminal 1,
! ) (’—SV\
' 5V +1 1= 2.5V
\ /
e operation 1s performed at half the maximum output fre-
i N quency




6. WIRING
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SD

Common terminal for
forward/reverse start signal

Common terminal of forward/reverse start signal and frequency
indicator
Isolated from the common circuit of controi circuit,

STF

STR

Input terminal for forward
start signal

input terminal for reverse
start signal

Signal inputs for starting the inverter.

Forward command 1s given when short 1s caused across STF and SD,
and stop command 1s given when the circuit 1s opened,

Reverse command 1s given when short 1s caused across STR and SD,
and stop command I1s given when the circuit 1s opened

When short 1s caused across STF and SD and across STR and SD
simultaneously, stop command is given.

Controliable by open cpliector output.

FM

Output terminal for
frequency meter

Terminal for connection of frequency 1ndicator

Average voltage reaches approximately 5VDC at the maximum
output frequency (60Hz, 120Hz or 240Hz) and s proportional to
output frequency.

Gutput voitage has pulse-shaped waveform Connect 1TmA moving-
coil type DC ammeter in sertes to 10k$2 graduation calibrating pot.

RES

Input terminal for reset
signal

Terminal for resetting the error retention of inverter
Cause short across RES and SD for 0.1 or more seconds and then
open them.

MRS

input terminal to stop
inverter output

Signal input terminai which stops inverter output to avoid tnverter
overcurrent trip at the actuation of brake when mechanical brake
(such as motor with brake) 1s used.

Before applying the brake, cause short across MRS and SD.

Inverter output i1s shut off and the motor 1s brought to coastingstate.
When the circuit 1s opened across MRS and SD again, the inverter s
restarted if STF or STR 15 on.

JOG

JOG mode input
terminal

Terminal for selecting jogging mode such as inching.

Causing short across JOG and SD allows jogging operation (fixed at
5Hz). After causing short across JOG ans SD, operate and stop the
inverter by STF (forward) or STR (reverse) signal.

Though causing short across JOG and SD, jogging operation can not
be done when STF {or STR) 1s ON

RUN

QOutput terminal of
inverter’s run

Signal for checking the run of inverter and providing interlock with
the operation of other equipment.

L level during run of inverter at higher frequency than mimimum
start frequency H level during stop or DC dynamic brake actuation.
Open collector output. 24V DC 0.1A rating.

SuU

Output terminal for
frequency arrival

Signal for checking that the output frequency of inverter has reached
the preset frequency and advancing the sequence of other equipment.
L level when output frequency 1s within £10% of preset frequency.
Open collector output. 24V DC 0.1 A rating

12




6. WIRING N “MQ,JU\JUUU;U'\
- " hd nd
SE Open collector output Common terminal of RUN and SU terminais
common terminal Isolated from the common circuit of control circuit
8,C Output terminals for alarm 1 NC contact output terminal for indicating that the protective
function of inverter has been activated.
O Closed circuit during normal operation and when the power
supply 1s shut,
O OQOpen circuit when inverter protective function 1s activated.
{Inverter output is shut off at the same time.)
O When the power is turned off, the circuit 1s opened for 10 to
20 seconds, then the circuit 1s closed.
Contact capacity: 230V AC 0.3A, 30V DC 0.3A.
AM Terminal exclusively used by manufacturer. Cannot be used.

13




* | 6. WIRING

6.4 Wiring Instructions

Miswiring may lead to the failure of inverter. Therefore, take note of the following points

described n the table.

HHEURUIY

Circurt System

Miswiring Which Should Be Avoided

Result

Do not connect the power supply to terminals U, V and W of
main circuit. Also, check If external sequences may apply
voltage to those terminals.

Main circuit parts

Do not cause short across the output terminal of power supply
for frequency setting ‘“10” and the common terminal for
frequency setting signal *‘5"’. ’

Main
circuit . will be damaged.
Main circuit terminals P and BN are used to connect the brake 9
unit and discharging resistor.
Do not connect any other equipment or only the resistor.
Do not apply 20VDC or larger voltage to the input terminal
for frequency setting “2'' and the auxifiary input terminal for
frequency setting ““1”’.
Control 9 v 8 Control circuit parts
cireuit will be damaged.

14
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7. ADJUSTMENT AND OPERATION

7.1 Checking before Adjustment
After the inverter has been installed and wired, check the following points before adjustment:

(1) Check if there 1s miswiring. Especially, check if the power supply is wired to the output ter-
minal.

(2) Check for short circuit due to wire strands touching adjacent terminals.

(3) Check if the wire is deformed, and check for damaged cable insulation.

(4) Check that all screws, terminals and other fasteners are securely tightened.

(5) Check that the load is in good condition, and safe to run.

(6) Check if there is ground fault on the output side (load side).
When a megger is used for checking, use it only for measuring resistance to earth.
Never use the megger for measurement across the terminals of inverter.

Do not use the megger for measurement across the terminals of control circuit. For
details of checking with the megger, refer to Section 8 on page 23.

7.2 Adjustment

After the checking i1s completed, set and adjust the following items according to the load specifica-
tions.

Adjustment (Setting) item Adjuster (Setter) Location

ACCEL/DECEL setting dial and Setting panel

cceleration/deceleration time
A eration/decelerat t' magnification switch |

Boost control Automatic and manual boost pots

Bottom right of
‘Maximum output frequency and 8 ON/OFF switches printed circuit board
base frequency (V/F pattern) -

A

of frequency setter
Use of trequency * Switch for connection to frequency setter Operation panel

{only when operation panel 1s provided)

~ - ’

—_—
PENE Vs Aleec 4

Notex When the inverter 1s equipped with the operation panel and the frequency setting signal i1s input from
the exterior of inverter, move this switch to the OFF position

15
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& On Setting Panel

Acceleration time magnification switch and
acceleration time setting dial

The dial for setting the acceleration time
(seconds) from when output frequency is 0 to
when 1t reaches the maximum (60Hz, 120Hz
or 240Hz) and the switch for setting Its
magnification.

Note-

1. When the maximum output
frequency i1s 120Hz, the shortest
accel/decel time 1s 0.4 seconds.
When the maximum output

frequency is 240Hz, the shortest Example:
accel/decel time i1s 0.8 seconds. Magnification setting switch . x 0.2
2. Do not set the acceleration and Time settingdial . . ........ 12
deceleration setting dials (AC- Acceleration time = 12 seconds x 0.2
- CEL/DECEL) to notch “0”. If = 2.4 seconds
set to notch “0”, the inverter ‘
may not operate normally. f (Hz2) Maximum output frequency

(Notch 07 is a dial position set

when option 1s used.) \
3. The setting cannot be changed

during operation f{or accleration

or deceleration).

1
(Second)

2.4 seconds
Since detailed setting 1s done in Section of
“QOperation’’ on page 20, temporarily set to 5
seconds. Acceleration time s factory-set
to 5 seconds.

Deceiaration time
magnification switch and
decelaration time setting dial

The dial for setting the deceleration time (seconds) from when output
frequency 1s the maximum (60Hz, 120Hz or 240Hz) to when 1t reaches 0
and the switch for setting its magnification

Example
Magnification setting switch x 10
Time setting dial . . 4

Deceleration time = 4 seconds x 10 = 40 seconds

3
f (Hz) | Maximum output frequency

—

{Second)

; 40 seconds

Since detailed setting 1s done in Section of ““Operation’ on page 20,
temporarily set to 5 seconds. Deceieration time 1s factory-set to 5 seconds.

16




7. ADJUSTMENT AND OPERATION

Operation indicating iamps

HEURUTS ¢

Indicator Lamp Decription
Lit when the power s turned on.
POWER Kept it approximately 10 to 30 seconds after the power s
shut off.
OoCT Lit when nverter output overcurrent occurs,
ovT Lit when the converter voltage inside inverter becomes over-
voitage during regeneration of motor
IPE Lit when nstantanecus power faiture or line voltage drop
occurs.
THT Lit when electronic thermal relay 1s activated.
OVT/THT . .
simultaneous “on” Lit when cooling fin s overheated.
OCT/THT
simultaneous “on”’ Lit when CPU fault prevention is activated.
oL

Flickers when load 1s large during stall prevention activating. | For details, refer to page 32.

cCeccecCcccCC

5

POWER OCT OVT I(PF THT 0

@@@@@@#

AR

Electronic thermal relay setting pot

This pot is factory-set to 100% and can be ajusted
by manufacturer only. {Labeled ‘’"Not Used’’)

17
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Automatic boost (A/BST)

When larger motor torque is required, automatic
increase of output voltage allows the increase of
motor output torque. This is especially effective in
low-speed operation and approximately 150%
torque can be obtained at 6Hz

If the switch s turned too clockwise, overcurrent
trip (OCT) may resuit during operation. The switch

Manual boost (M/BST)

As shown in the figure below, V/F pattern
can be changed according to motor charac-
teristics. Clockwise turn increases maotor
torque especially in low-frequency opera-
tion. However, vibration and noise may
become larger and the electronic thermal
relay (TH) or overcurrent trip (OCT) may be

1s factory-set to OFF position, activated in low-frequency operation.

Counterciockwise turn decreases vibration

and noise but motor torque becomes smailer

in  low-frequency operation When high-
efficiency motor s operated, it may be
necessary to turn the switch counterclock-
wise depending on motor characteristics.

The switch 1s factory-set to about notch 5

position.

Note: The manual torque boost is activated
only when the automatic torque
boost is off. (Automatic torque
boost 1s given priority. )

Output voltage <

Output frequency

Maximum output frequency (fmax) and base frequency (V/F bend)
Set V/F pattern according to ioad and motor characteristics

w Position of switch

V/F bend ON
S i,
\Y;
60Hz
>
2 oprmd
3 12
g
g 120Hz
3
e | OF
p=} A 4
E
x
3+
= 240Hz
Sa
1 2

Note:

1 2
1. Settings not indicated above are as shown at right. © U U
g g . . .The maximum output frequency becomes 60Hz.

o 7 8
ﬁn D . .Constant-torque V/F pattern up to 120Hz

O Constant-torque V//F pattern up to 50Hz for combination
with switch 6 at ON position.

2. Special motor should be applied for V /F patterns of , @ and @
3. Do not move the switches during the operation of inverter. Inverter will trip.

ccelol e/

18




| 7. ADJUSTMENT AND OPERATION Umuwmwuol\

Analogue operation panel

/Trequency indicator }

Pot for calibration of
frequency meter

Factory-adjusted when
operation panel has
been Installed at the
factory.

/‘ Frequency setter l

SWF :Forward starting

connection switch
5 SWR- Reverse starting

connection switch

\F)rward start switch J

SW2: Switch for con-
nection to fre-
quency setter

\ Reverse start swutchT

The operation panel can be mounted easily by inserting it carefully into the connector on the
printed circuit board. After mounting, push the surface of operation panel ‘gently to check if it
has been connected securely.

Note: These switches are set to position ON when shipping. When inputting the external signal,
please refer to page 9, Wiring Instructions.

A DIGITAL OPERATION PANEL IS ALSO AVAILABLE AS AN EXTRA OPTION.

s Alol oo

19




7. ADJUSTMENT AND OPERATION

7.3 Operation

K

After the preparation and adjustment for operation are completed, operate the inverter in the
following procedure. In this section, the acceleration/deceleration time set temporarily on page16

and 17 is also set.

NOTE If or lamp 1s lit during motor operation and the motor
is brought to coasting state, make sure that the mator has stopped

before shutting off the power to reset or perform ‘reset” by the

ter counterclockwise to “0” position.
o if lamp is Iit during deceleration,
the setting of deceleration time Is too
short. Lengthen the setting referring to
page 16 and 17.

position of frequ-
ency setter, the in-
dication (output
frequency) of fre-
quency indicator
decreases,

| i
Step Purpose Description i Inverter 1 Motor
! Operation ‘ Operation
{
1 Power O Turn on the no-fuse breaker (MCCB) on 1 lamp ;The motor does
on the input side of inverter. ; 1s hit. inot rotate. Make

O  When magnetic contactor (MC) is installed ’ sure that there 1s
on the input side of inverter, also turn on ! no beat, vibra-
the MC. j | tion, etc.

2 Test (1) Set the forward (or reverse} start switch fThere 1s no jThere 1S no
run to ON position. !‘ change. i change.

(2} Gradually turn the knob of frequency set- ' When frequency |When the inverter
ter clockwise from 0 position. | command be- |outputs voltage,

comes start fre- |the motor begins
quency or larger, |to rotate slowly.
the frequency in-

dicator begins to

swing.

(3) Next, slowly twrn the knob clockwise to | The indication | Motor speed in-
fuil clockwise position. (output frequen- |creases gradually.
oMake sure that the frequency has not |cy) of frequency

exceeded the preprogrammed 60 or |indicator increas-
120Hz. If 1t has exceeded, check the |egs,
setting of maximum frequency, referring
to page 18;
oWhen lamp 1s lit,
(Dcheck 1f the load is too heavy.
(@ reduce the boost amount of A/BST.
(3)reduce the boost amount of M/BST.
(4) Gradually turn the knob of frequency set- | According to the |Motor speed re-

duces graduaily.
When the mini-
mum start fre-
quency 1S passed,
DC dynamic
brake 1s applied,
resulting In sud-
den stop of mo-
tor.

reset terminal and then restart.

20
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Inverter Motor
Step Purpose Descriptian Operation Operation
3 Setting of (1) With the forward start switch at OFF | Does not operate. | Does not operate.
acceleration position, turn the frequency setting knob
time fully clockwise.

(2) Set the forward start switch to ON | The  maximum | Motor speed in-
position, output frequency | creases  accord-
oif lamp flickers or lamp s it | is reached in pre- | ing to the output

during acceleration, lengthen the setting | set acceleration | frequency of In-
of acceleration time and start operation | time. verter.
again.
o When lamp does not flicker and | Note:
shorter setting Is required, the setting can | For the setting of
be shortened. 120Hz or 240Hz,
the shortest ac-
celeration time is
The setting of acceleration/decelera- restricted.
tion time 1s vahd only when the motor (Refer to page
1s at a stop. It cannot be changed dur- 16and 17.)
| ing the rotation of motor,
4 Setting of (1) Operate the inverter at the maximum out- | The output fre- | Motor speed de-
deceleration put frequency and set the forward start | quency reaches 0 | creases according
time switch to OFF position. . in preset decelera- | to the output fre-
o if lamp flickers or or tion time. quency of invert-
lamp 1s Iit during deceleration, lengthen er. When 3Hz 1s
the setting of deceleration time and start | Note: passed, DC
operation again. For the setting of | dynamic brake s
i oWhen lamp does not flicker and | 120Hz or 240Hz, | applied and the
faster deceleration s required, the setting | the shortest de- | motor 1s brought
time can be shortened. celeration time s | to a sudden stop.
| restricted.
! (Refer to page
16and 17.)
5 J’ Calibration (1) Operate the inverter at the maximum out- | The maximum | The motor ro-
of frequency put frequency (frequency setter knob at | output frequency | tates according to
meter full clockwise position) and make sure that | 1s output. The | inverter  output
(when the voltage across terminals 2 and 5 is | frequency indica- | frequency.
operation 5V tor pointer shows
panetl is the maximum
provided) output frequency.

(2) Make adjustment by use of adjust pot | Indicating vaiue | The motor ro-
{(VRN) so that the indicator pointer shows | changes, tates at constant
the maximum output frequency. speed according

to the maximum
frequency.
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l inverter i Motor
Step Purpose Description Operation ; Operation
6 ! Checking (1) By use of the forward start switch and | The inverter | The motor  ro-

‘1 electronic frequency setter knob, operate the inverter | reachs the maxi- | tates according to
| reverse at the maximum output frequency. mum output fre- | the frequency.
{  function quency.
!
I
i (2) Turn off the forward start switch and turn | Deceleration 1s The motor ro-
f on the reverse start switch i made to 0.5Hz ' tatesn reverse di-
} | in preset decelera- , rection according
J tion time and ro- | to inverter output
| tating direction t frequency and
“ 1s reversed. After [ reaches the speed
! ; frequency reaches !of the maximum
! | 0.5Hz, the reverse | frequency
! rotation 1s accel-

erated in preset ;

acceleration time |
! and tne inverter |
‘\ reaches the maxi-

mum frequency.
| (3) Turn off the reverse start switch. After  decelera- | The motor decel-
| tion is made, the | erates and stops.

output 1sshut off.

i
Note:
(1) If the forward start signal (STF) and reverse start signal (STR) are turned on the same time, the inverter Is

2)

(3)

brought to a state in which both signals have been turned off simultaneously, and therefore, the inverter
comes to a stop.

When the frequency reduces to 3Hz or lower during deceleration, the DC dynamic brake i1s applied for 0.5
seconds. During this period, high-frequency sound is generated from the motar However, this is not
abnormal.

When the protection circuit such as overcurrent trip or regenerative overvoltage trip 1s activated, the OCT,
OVT, IPF or THT error indicating lamp is lit red and the shut off of output is retained.
Therefore, perform reset in the following procedure.

O After shutting off the power of inverter for 0.1 or more seconds by the no-fuse breaker (MCCB)} or
magnetic contactor (MC), turn the power on again. When the power is shut off, the IPF lamp flickers
instantaneously. However, this is normal.

O After causing short circuiting across the reset terminal (RES) and common terminal (SD) of contro/
circurt for 0.1 or more seconds, then open the circuit,

When the shut off retaining state of inverter 1s cleared by performing reset function, and at this time, if
the start signal 1s on, the inverter is restarted. If the motor is coasting at this time, the protection
circtit 1s activated again (IN THE WORST CASE, THE INVERTER MAY BE DAMAGED.) Therefore,
perform reset function only after the motor has completely stopped.
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8. MAINTENANCE AND INSPECTION

Since the inverter is of the static type, daily inspection and adjustment are rarely required and easy
maintenance is ensured. When maintenance and inspection are perfaormed, however, take care of the
following points:

(1) The capacitor remains charged at high voltage for a while after the power is shut off. Therefore,
make checks after the POWER lamp in the setting panel goes off.

The POWER lamp also acts as an indicator which shows the charging state of capacitor voltage.

(2) From time to time, check if dust and dirt have accumulated inside the inverter. If found,
remove dust and dirt. Check ventilation is clear.

{3) Check if the terminal block screws and parts mounting screws are loose. When they are loose,
retighten them securely. Also, check if there are defects in the wiring instruments, parts, etc.
Replace defective ones or contact your service representative,

(4) Insulation resistance test using a megger
a) Before performing the insulation resistance test of external circuit by use of a megger,

disconnect wires from all terminals of inverter so that test voltage is not applied to the

inverter,.

b) Conduct the insulation resistance test of inverter only for the main circuit as shown in the
figure below and do not make the test for the control circuit.

c) To check the control circuit for continuity, use a circuit tester (high resistance range) and
do not use a megger or a buzzer.

d) Before the insulation resistance test of FR-K-S1500 and S2200 by use of a megger, discon-
nect the earth wire (green shield) connected to the earth terminal.

Inverter Ug————— T
FR-K Vo’ e o D @
—
W _____ -

L
= Earth terminal

!

Fig. 14 Insulation Resistance Test Using Megger

Power supply

Megger
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In the event that trouble occlifs ahd theé inverter fails to function, check the cause referring to
the troubleshooting chart shown below and take corrective action. If the cause of trouble cannot be
determined by the chart, the inverter may be detective, or the parts are damaged, or in other cases,
please contact your local service representative.

9.1 Troubieshooting Chart

(1) Motor fails to start

Y *2
Power failure, open phase Are voltage‘s across *1
Power 15 shut off. A Rt Vil Bl Yes | Are MCCB (ELB),
Fallure or improper mal ? MS, etc. on
wiring of MCCB v
(ELB) or MS es ' No
R Close MCCB (ELB),
e b 7 MS, etc.
Is POWER lamp on? No
—
Yes | Could MCCB (ELB) {No | Is there any short- Remove short-
Yes be closed? circuiting? circuiting.

Is OCT, OVT, IPF, No

or THT lamp off?

Is inverter cannected
right under largeca-|
pacity transformer?

Refer t0
page 32.

Mount ACL
to input,

Yes

'

No

Is reset switch at |No

OFF position? }
Turn off the reset switch
Yes (across RES and SD)

ls voltage across Failure of reset switch
RES and SD 20 to _NL_——< Failure of transistor when tran-

Fallure of In-
verter.

30V AC? sistor drive s used.
Yes
1
Is voltage across Falure of output stop stgnal
MRS and SD 20 to LY@ {inverter exterior)
30V AC? Failure of transistor when tran-

sistor drive is used.

lYes

Is voltage across STF | o Failure of start switch contact
or STR and SD 1V |——= Failure of transistor when transistor drive
or larger? 1s used.

lYes
Note 1+ ELB stands for earth leakage circuit breaker.
(Next page continued) Note 2. +10% of rated voltage.
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(Continued)

l Yes

9. IHUUBLESHUUIING

Are voitages applied
across motor termi-
nals U and V, V and
W, and W and U?

HINEGIIURS \N

Yes

1 *3

Are voltages in three
phases unbalanced?

Yes

Is voltage applied
across frequency
command terminals
2 and 5 or 1 and
57

Failure of
inverter

No

Fallure of
frequency
setter out-
side of in-

verter

Is voltage balance

improper even after Failure of

No

® Motor overload
® Motor failure
® |mproper wiring

{2) Motor does not run, but being noisy.

Speed does not
change though fre-
guency setting com-
mand s increased.

Yes

No
¥ *4

Are output voltages
across terminals U
and V, V and W, and
W and U unbail-
anced?

motor wires are dis-

verter
connected? inve

No

Fatlure of
motor

Note 3: Volitage unbalance should be 1% or
less of the maximum output voltage.

Check the load of
machine or elongate
the setting of accel-
eration time.

Load is too heavy
and stall prevention
function is activated.

Failure of
inverter

Note 4 Check voltage balance without connecting
maotor.

Failure of

motor
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(3) Motor runs at constant speed, but can not change the speed.

Voitage across ter-
minals 2 and 5 or 1
and 5 does not
change when speed
command is changed

()

No

'

Failure of
inverter

(4) Motor overheats abnormalily.

Is motor
overioaded?

y No *5

Are output voltages
across U and V, V
and W, and Wand U
unbalanced?

No
Does anything ob-
struct motor cool-
ing?
vNO
Failure of
inverter

Yes

Failure
setter
verter

of frequency
outside of in-

Lighten load.

Failure of
inverter

Remove
obstruction.

Note 5 Voltage unbalance should be 1% or
less of the maximum output volitage.
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(5) Moter failes to run smoothly.

*6

Lighten the load or
lengthen the setting
of acceleration/decel-
eration time.

Does this occur dur- Yes
ing acceleration or
deceleration?

No

Does output voltage | '©5

fluctuate?

No

Are output voltages
across U and V, V | Yes
and W, and W and U
unbalanced?

No

y
{ Failure of

inverter

Yes .
Minimize load fluctuation,

Does load fluctuate?

No

A

Is there backlash in Yes

gear, chain, etc.? Improve mechanical system.

v

No

}

Has inverter been Yes
used for 5 to 10
years?

Service [ife of capaci-
tor for smoothing
converter output vol-
tage has expired,

Fallure of
inverter

Note 6: Motor is accelerated or decelerated
irreqularly by stall prevention func-
tion.

\

No

|
avs
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9.2 Measuring Methods for Voltage and Current

Since the primary and secondary voltages and currents of inverter contain higher harmonic waves,
measured values differ depending on measuring instruments and measured circuits.

When an instrument for commercial frequency is used for measurement, select one from the mea-
suring instruments listed in Table 1 and make measurements at the measuring points shown in
Fig. 15.

Fig. 16 shows an example of differences between the readings of measuring instruments used.
However, the measuring instruments having the same measuring accuracy may produce errors
depending on manufacturers, models, and manufacture dates.

0@

@ » To motor

Inverter

Ar /W-n\
Single-phase —O U\/L
power supply

—®

" Q@i -

Type of the T f T T T f t
measuring {: g % @ € > %

mnstrument

Fig. 15 Measuring Points and Measuring instruments

%

! r-Example--cccrcccecmcceciee e ri e cic e ireceea "
2004 |\ ' :
\ ' Inverter output voltage :
\ ' Take the indicated vaiue of rectifier type voltmeter as 100% !
\ O ¥ B« + s '
150 ‘\
\ t: P Rectifier type
{ Moving-iron type
100 - - #fam
\ N\, Thermoelectric type
>+
T T ¥
0 40 80 120

f(Hz)

Fig. 16 Differences of indicated value with various measuring instruments
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Measured Item

Measured Point

Measuring Instrument

Remarks
{Reference measured value)

Power suppiy voltage
Vi

Across terminals
L1and N

£

Moving-iron type

Commercial voltage
Single-phase
50Hz 198 to 262V AC

Power source
side current
I

L1 and N line current

£

Moving-iron type

Commercial voltage
Single-phase
50Hz 198 to 262V AC

Source side power
P1

At terminals L1, N
and across L1-N

=

Dynamometer
type

P1=Wn

Power source side
power factor
Pt1

Calculate after measuring source voltage, source current and source power.

Pf1 = \/§V1 x 1

P1

x 100(%)

Output voltage
V2

Across U-V, V-W and W-U

>

Rectifier type
(this 1s not moving-
iron type)

Difference between each
phase I1s 1% or less.

Output current
12

U, V and W line currents

3

Moving-iron type

Current should be no more
than nverter rated current.
Difference between each
phase is 10% or less.

Output power

At terminals U, V and W,

P2 and across U-V, % Dynatr;igemeter P2 =W21 + W22
and V-W
Output Calculate like power source side power factor.
power factor

\/§V2 x 12

x 100(%)

Converter output

Across terminals P and BN

@

Moving coil type
(such as circuit
tester)

POWER lamp s lit.
1.35 x V1
Maximum 380V during
Regenerative operation

signal

Frequency setting Across terminals 2 and 5 O0to 5V DC
signal Across terminals 1 and 5 0to 10V DC “g*
Frequency setting Is common
power supply Across terminais 10 and 5 DC 5V
Approx. 5VDC at
Frequency meter Across terminals Moving coil type maximum frequency
signal FM and SD (Circut tester, etc. (when frequency
(3] , mav be used meter Is connected) .
a . c
Across terminals “%t&';?;' rrels'StZ"?e' e
STF and SD or targer £
Start signal 8
Across terminals 20 to 30V DC when opened| «
STR and SD 1V DC or less at o)
Reset Across terminals ON voltage
RES and SD
Qutput stop Across MRS and SD
Conunuity checking
eUnder normal condition,
Base shut-off Moving coil type there i1s continuity across B
operation alarm Across terminals B and C @ (such as cireuit and C.

tester)

eWhen power 1s off or base Is
shut off, there is non-con-

tinuity across B and C.

Table 1 Measured Points and Measuring instruments
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10. STANDARD SPECIFICATIONS

Model FR-K-$1500 FR-K-§2200 FR-K-S3000
> Applicable motor output 1.5kW 2.2kW 3.0kw
<
E Rated output current 7.0A 10.0A 13.0A
5
% Output capacity (at 220V/240V) 2.7/2.9kVA 3.8/4.2kVA 5.0/5.4kVA
O
Maximum output voltage Three-phases 220V or 240V AC 50Hz *1
_: Volitage/frequency Single phase 220V or 240V AC 50Hz
Q
2 Permissive voltage
§ requlation 198V to 262V AC
O
a Power source requirement 4.5kVA 5.5kVA 9kVA
Control method Sinusoidal PWM control system
Output frequency range 1 to 60Hz, 2 to 120Hz or 4 to 240Hz selectable
Start frequency 0.5Hz/max. 60Hz, 1Hz/max. 120Hz, 2Hz/max. 240Hz
Frequency resolution 0.015Hz/max. 60Hz, 0.03Hz/max. 120Hz, 0.06Hz/max. 240Hz
Frequency accuracy *0,5% (25°C = 10°C)
. 9 steps selectabie. . . .constant V/F, constant V
- Voltage/frequency ratio selectable for 50, 60, 120Hz or more
c
o
§ Overcurrent capacity 300% for 1 minute 250% for 1 minute
'?: Instantaneous power
é farlure withstand capability Normal operation within 15msec,
© .
= Undervoltage withstand
£ capability Normal operation at 150V AC or larger
Q
150% 6Hz (by automatic torque boost) *2
Starting torque 130% 6Hz (by manual torque boost)
Regenerative braking
torpue 120% or more for a short time
DC braking torque 50% or more on average at less than 3Hz
Frequency setting signal 0to5v DC
Auxiliary input signal 0 to £ 10V DC (Addition to frequency setting signal is possible.)
*1:  Does not exceed the line volitage.
*2:  Values are based on Mitsubishi’s 3, 7kW 4-pole (cold) motor.
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Model FR-K-S1500 FR-K-52200 FR-K-$3000

Acceleration/deceleration time 0.2 to 3.0 seconds, 1 to 15 seconds, 10 to 150 seconds selectable

Independent setting of forward and reverse

Operation signal With JOG (5Hz fixed) mode terminal, with output stop termmnal

Control specifications
{Continued)

Reset signal With reset terminal
Output signal inverter run, preset frequency coincidence (open collector output)
Alarm output signal 1b contact (normally closed, opened at alarm} 230V AC 0.3A

Overcurrent stall prevention, regenerative overcurrent stall prevention,
overcurrent protection, regenerative overvoltage protection, overioad
protection (electronic thermal relay), fin overheat protection, CPU
fault prevention, power source undervoltage protection,
instantaneous power failure protection, overioad alarm, built-in
brake resistor protection

Protective functions

Ambient temperature —10°C to +40°C *3*4 | —10°Cto +50°C *3
= Ambient humidity 90% or less (no dew condensation)
@
Notoremess  vg | Nocorouvees
uEJ Altitude Below 1000m

Vibration 0.5 G or less (conforms to JIS C 0911)
Enclosure Totally enclosed type (IP50) Enclosed type (IP20)
Weight 7.0kg 7.0kg 9.5kg

*3: Should be free of freezing. At temperature lower than —10°C, the inverter may not be started, /f not started
immediately, the inverter is started approximately 30 seconds later. Therefore, caution should be exercised,

*4: If totally enclosing piates at the top and bottom are removed, the maximum is 50°C,

*5: Should be installed indoors.

31



~ 11. PROTECTIVE FUNCTION

i EURULS

11. PROTECTIVE FUNCTION

Protective functions are incorporated to protect the inverter from overcurrent and overvoitage.

When the protective function is activated, the output of the inverter is shut off and the motor
comes to a stop after free running. To restart the motor, reset by use of the reset (RES) terminal

or by shutting off the input power supply, then restarting the inverter on the normal manner.

Overcurrent
stall
prevention

When current of 150% or more of inverter rated current
flows in the motor during the acceleration of motor by the
inverter, this function stops the rise of frequency until ioad
current reduces to prevent the inverter from resulting in
overcurrent trip. Also, when overcurrent of 150% or more
of rated current flows durnng steady [constant-speed)
operation, this function reduces frequency until load
current reduces to prevent the inverter from resulting in
overcurrent trip. When load current has reduced below
150%, this function increases frequency again and permits
acceleration to be continued up to preset frequency.

famp flickers.

Regenerative
overvoltage
stall
prevention

When the output voltage of the converter rises to over pre-
determined value by regenerative energy during decelera-
tion of motor, this function stops the fall of frequency
until the voltage of capacitor (across terminais P and N)
reduces to less than the predeterrined value in order to
prevent the inverter from resuiting in overvoitage trip. As
soon as regenerative energy has reduced, this function
decreases frequency again to allow decelerattion to be
continued.

lamp flickers.

Overcurrent
trip
(OCT)

This function detects the DC current of converter. When
overcurrent of 200% or more of the inverter rated output
current occurs, the protective circuit Is activated to stop the
inverter.

Clear the fault and reset the inverter,

'short on the inverter output

lamp 15 lit.

(Possible causes of OCT are,

side, earth fault, excessive
load GD?, extremely short
setting of acceleration time,
start during free running of
motor, motor larger than
inverter rating, start of special
motor, etc. Therefore, restore
the circuit after fully examin-
ing the cause of trouble.)

Regenerative
overvoltage
trip
(OvVT)

When the converter output occurs an overvoltage, caused
by regenerative energy from the motor, protective circuit
1s activated to switch off the transistor output and keep
it switched off.

Clear the fault and reset the inverter.

tamp s lit.

{Causes of OVT include short
setting of deceleration time
and negative load, Therefore,
lengthen the setting of decel-
eration time or use an op-
tional brake unit.)
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Instantaneous
power failure
protection
(IPF)

When nstantaneous power fatlure occurs for 15 msec or
longer (this appiies also at switch off of inverter input
power suppiy), instantaneous power failure protective
function s activated to stop the output of inverter and
keep it stopped. In the case of ight foad, normal operation
can be continued up to approximately 100msec, aithough 1t
depends on loads. When power failure continues about
10 ~ 20sec, the error alarm Is restored to reset state due to
the loss of power. When the power is restored 100msec or
later, the protective function i1s automatically reset. (When
the power fallure has occurred within 15msec, or in the
case of light load, when the power failure has occurred for
about 100msc, normal operation is performed.)

IPF| lamp s lit.

(When the power Is restored
after the stop of inverter
output, if automatic restart Is
made during free running of
motor, the inverter may be
tripped Therefore, prowvide
an automatic restart preven-
tion circuit or an instantane-
ous power fallure restart
option.)

Power supply
undervoitage
protection
(IPF)

When the line voitage of inverter is reduced, the controi
circuit cannot provide normal operation and malfunctions
result, such as heat generation of motor and insufficient
torque. Therefore, when the line voltage 1s reduced to less
than 150V, the protective circuit i1s activated to stop the
output of transistor and keep It stopped.

IPF| lamp is hit.

{Line voltage tends to reduce
when the capacity of power
source transformer s insuffi-
clent or large-capacity motor
connected to the samie circuit
1s started. Check the power
supply system capacity.)

Overload alarm
{OL)

When motor s overioaded and inverter output current
exceed 150% of rated current,the overioad alarm (OL) lamp
is it. When the current 1s reduced to less than 150%, the
lamp 1s turned off. Since the OL lamp detects and indicates
an overload state before tripping occurs by overcurrent or
overvoltage, 1t acts as an error alarm.

lamp 1s hit.

(If the OL lamp flickers
during acceleration or decei-
eration, set the acceleration
or deceieration time longer. If
1t 1s activated during con-
stant-speed operation, lighten
load or reconsider inverter
and motor capacities.

Fin overheat
protection
{(OVT/THT)

The inverter performs forced cooling with built-in fan.
When the cooling fin of semiconductor 1s overheated due to
the failure of fan, temperature sensor is activated to stop
the inverter output and keep 1t stopped.

[OVTI and [THTI lamps are
i1t at the same time,

(Check cooling fin and ambi-
ent temperature and also
check for obstacle in the way
of air.) See page 4.

Brake resistor
overheat
protection
(OVT)

The inverter s equipped with built-in brake unit. When the
regenerative brake amount from motor has exceeded
predetermined value, the use of brake 1s temporarily
stopped to protect brake resistor from overheat. When the
brake resistor 1s cooled, the use of brake s restarted.

OVT lamp may be It.
(Set the deceleration time
longer or use an optional
brake unit.)
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Seif-diagnosis
trip
(OCT/THT)

This function monitors 1f the CPU for control inside the
inverter 1s always operating normally. Since control error
results In a motor overcurrent and insufficient torque, the
protective circuit 1s activated to protect the inverter.
This function 1s also activated when misoperation, such as
a setting change of the maximum output frequency, during
operation.

]OCT{ and [THT| lamps are

lit at the same time.

(The control circuit may have
malfunctioned due to exter-
nal noise, etc. Perform reset
and check conditions, If this
occurs frequently, fully check
if noise has entered peripheral
circuit.)

Ground fauit

When earth fault has occurred on the load side of inverter

[OVT] and |[THT| lamps are

protection and earth fault current has flowed, the inverter 1s stopped | lit at the same time.
{at load side) and kept stopped to protect the transistor. (Check 1f ground fault has
(OVT/THT) {An optional earth fault overcurrentprotectionunit FR-BGF | occurred on the load side.
{option} 1s required.} After removing the cause,
restore the output.)
Note: When the protective function (except stall prevention, overload alarm, and brake resistor overheat protec-

tion) is activated, the error indicator lamp is Iit and kept lit. When the power source circurt of inverter is
opened by the magnetic contactor, etc., the control power of inverter runs out and the error signal cannot
be retained. When it is desired to retain the error signal, make up the circuit so that the error output con-
tact (terminals B8 and C) is retained in the external circuit. Alternatively, it is possible to retain the error
signal and indication by separating the power source of inverter control circurt from the main circuit power
source terminals (L1 and N) by use of the optional error display retaining unit (FR-PCU).

34




&

| .1Z. INIEKNAL BLUCK DIAGRAM

12. INTERNAL BLOCK DIAGRAM
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Dimension Table
A AA B BB C D E EE F H
FR-K-$1500, S2200 220 200 300 280 165 7 70 17 5 100
FR-K-S3000 250 230 400 380 190 10 85 28 7 115

With this Instruction Manual for Mitsubishi General-Purpose Inverter FR-K, Mitsubishi Electric
Corporation does not warrant the enforcement of industrial property and other rights nor grants
licenses. Also, Mitsubishi Electric Corporation disclaims all responsibility for problems on industrial
property attributable to the use of the contents of this Instruction Manual.
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