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Thank you for choosing this Mitsubishi Inverter.
This manual gives handling, safety and operating instructions.

This section is specifically about safety matters

A\ WARNING
HIGH VOLTAG

/N WARNING

Read this manual carefully and become familiar with the
_inverterbefore operation, pay special attention to the safety
information marked Warning.

This warning symbol indicates the presence of
dangerous voltage. It informs you of high
voltage conditions, situations and locations
that may cause death or serious injury if you
do not follow precautions.

This symbol indicates a general warning.
Serious injury may occur if precautions are not
foliowed.

Where these Wamings are written, pay special attention to the
precautions detailed.
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Operator Safety

1. Electric shock prevention

AAWARNING HIGH VOLTAGE

A Do not remove the front cover while there is power supplied to
the inverter, there are high voltage terminals which can be
accessed. Please check the wiring when the inverter is not
powered.

There are high voltage capacitors in the main circuit which
remain charged after the inverter has been turned off, wait 10
minutes after the Power Lamp has gone out and check for no
residual voltage actoss terminals “P/+" and “-” (*P" and
“N") before touching wires.

A\ Use good earthing. Earth the inverter before wiring the Power
circuits and control circuits.

Do not operate with wet hands. '
Do not damage, cut, trap, or degrade the cables,




2. Fire Prevention

A WARNING

A\ Do not mount on or near combustible material (such as wood)

A\ Use a circuit breaker on the supply side of the inverter to
prevent high current flow in the case of a fault.

A\ Do not connect a resistor directly to terminals “P“ and "N”.

3. Injury Prevention

A WARNING

A\ Only supply the inverter with the voltage on the nameplate and
in the Manual Specification section.

/A Other voltages may cause the inverter to fail.

A\ Care should be taken when wiring to ensure correct terminals
are used. Check polarity etc.,.

/A Do not touch the inverter while it is powered as certain parts
become hot.




4, Other points
To prevent injury, damage, or product failure please note the
following points.

(1) Transportation and mounting

A WARNING

A\ Take care when carrying products, use correct lifting gear.
Do not stack the inverter boxes higher than the number
recommended.
Ensure the installation position and material can with stand
the weight of the inverter. Install according to the information
in the Instruction Manual.
Do not operate if the inverter is damaged or has parts missing.
Do not life the inverter with the front cover attached, it may
fall off.
Do not stand or rest heavy objects on the inverter.

A\ Check the inverter mounting orientation is correct.
Prevent any dust, wire fragments or other foreign bodies from
dropping into the inverter during wiring up and commissioning,
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A WARNING

A Do not drop the inverter, or subject it to impacts.

A Environmental limitations, Check the ambient temperature,
humidity, storage temperature, atmosphers, altitude, vibration.
—10°C to +50°C (without freezing) —10°C to +40°C for
enclosed specification,

Less than 90% Relative Humidity without condensation,
Ensure the environment is —20°C to +65°C (short time storags
temperature), no corrosive or flammable gasses, altitude less
than 1000m above sea level, vibration is less than 5.9m/s 2 {0.6
G} (based on JIS C 0911)

(2) Wiring

A WARNING

A\ Do not fit power factor correction capacitor, or RFI filter to
the output of the inverter.

A The connection orientation of the output cables U, V, W to the
motor will effect the direction of rotation of the motor.

A—5




(3) Trial run

A WARNING

A\ Check ail parameters, and ensure that the machine will not be
damaged by sudden start-up.

{4) Operation

A WARNING

A When retry function is selected the inverter will try to restart
the machine up to 10 times over a 1 hour period. Ensure
operator safety with other devices.

The stop key can only be used at all times to stop the inverter
when a parameter has besn set, therefore use an external
emergency stop button. Switch off start signal when resetting
the inverter, failure to do so may start the motor immediately
after reset.

A\ The Electronic motor thermal protection does not guarantee
to prevent motor burn out.
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A WARNING

/A Do not use a contactor in the inverter input for frequent start
/'stopping of the inverter, use control signals.

A\ To reduce the effect of mains conducted electromagnetic
interference use a RF} noise filter.

A\ Take care to ensure electromagnetic radiation from the
inverter doss not damage or effect the operation of nearby
electrical equipment.

A\ Use an input line reactor when the power supply capacity is
large, or where harmonics from the inverter will cause
problems.

Take countermeasures to prevent motor insulation damage
from micro surge voltages in the supply cable.

/N Reset the inverter before starting set-up, initialises the
parameters to factory set values.

A Do not use the inverter and motor at high speed until the
machine has been checked.

/A The inverter does not have a holding stop facility. For
emergency stop another circuit must be used.
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(6) Emergency stop

AWARNING

A Use a circuit and mschanical brake etc. which will protect the
operator of the machine should the inverter fail.

(6) Maintenance and inspection
AWARNING

A Do not carry out a megga (insulation resistance) test on the
control circuit of the inverter.

(7) Disposing of the inverter,

AWARNING

A\ Treat as industrial wasts,




(8) General

Many of the diagrams and drawings in the instruction manual
show the inverter without a cover, or partially open, never run
the inverter like this. Always replace the cover and ensure
adequate cooling etc. before using the inverter,







Thank you for purchasing the Mitsubishi general purpose inverter FREQROL-U100.
For safe operation, please read this manual thoroughly before using this device.
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1. INSPECTION AT DELIVERY

Confirm the following points when unpacking the device.

(1) Check the model plate on the front of the inverter and the rating plate on the
side and check that the delivered device is the same as that ordered.

(2) Check for damage caused during shipment.

If there any unclear points or damage is found in the device, please contact the
place of purchase or your nearest Mitsubishi dealer.

MITSUBISHI INVERTER

- MODEL FR-U120-0.1K
FR-U120-0.1K A3L29 POWER 178 HP
AC INPUT AC200-230V 5060H2
QUTPUT 0.8A
Manufacturing No, SERJAL A31280007

Invertar mode$

Details of

model plate

MITSUBISHI ELECTRIC

e——— | nyarter model
Applicable |
[ motor CBFBCI‘EY
Applicable
power supply
—— Ratad output current

Menufacturing No.

Details of rating plate




Details of model

[
FR-U1[2o| |- Exu

—

Sym- | Volt- Sym-| No. of power Sym- | Naiss, Sym- Applicable Sym-| Protective
bol [ age bol phasss etc. bol atc. bzl motor_ bol structure
1 100V Nons| 3-phass input Nons|Standard - Closed typa
class Sinale oh L Inverter Nonel(Japanese
single phase ow- capacit domastic typa,
7 |d00V S | input N | acostic 0.t10K is :how‘r: i
class - noise 15K | in kW Totally
Single phase its C | enclosed type
w | fnput umis. (spacial)
(doubls velt-
mgs output) UL | UL listed
CSA certified

- P_ “wiwH PO J
~wiid pr @
Vi Citstg oy




2. NAMES AND FUNCTIONS OF EACH PART

Accaleration,/decaleration
time and electronic thermal

ralay functions, ste., ara sat
with this key pad.

Mode) plate
The invarter model and
manufacturing No. are

displayed. \HZW%

The tarminel biocks ars
below this cover,

Main unit cover

Do not remova this covaer,

Rating plate

Tha model and capatity. etc.
ara displayed,




State with front cover removed

{For FR-Um-I_—_I)

Terminal block for
control circuit

The start signals and
frequency setting signal,
stc, are connacted to
these terminals.

Terminal block for power
supply and motor

Installation hole
e Power supply and motor
are connectad to these

(thres holas)
terminals.

Grounding Front cover inlet
terminat {M4) {twa inlats)




How te ramove,” mount front cover

Installation clasps
(two clasps)

The cover can be removed by pushing the top and pulling it forward. To mount
the cover, insert the two instaltation ciasps on the bottom of the cover into the
inlets on tha main unit cover, and press on the cover.




Specifications for totally enclosed type

There is an exclusive wiring cover as shown below. Cut the wiring cover
windows with nippers or cutters when wiring,

Exclusive wiring cover

BEITUOH]

Nippers

e 2|

Exclusive wiring cover
(protective bushing)




3. INSTALLATION

@ Install the inverter vertically,
Mon-vertical installation methods will
cause the inverter's heat dissipating
effect to decrease, and may cause

unforeseen problems and breakdowns. Wrong Wrong
Vertical Herizantal Sidaways
installation installation instaliation

® Keep the ambient temperature within

the permissible temperature range,
If the inverter’'s ambient temperature rises due
to installation near a heat generating object or ®
installation in a panel will cause the inverter life
to decrease remarkably.
Take cooling methods and panel dimensions into
consideration when installing the inverter in a panel.
« Tolerable ambient temperature : —10 te 50°C .

(—10 to +40°C for tot:lly enclosed type) * Ambient space

. Poi i i Iw
Points for measuring ambient temperature . e e

Note : The inverter was designed for use in separately
earthed enclosure.
Precautions must therefore be taken at point of

installation to minimise risk of hazard to users.
10cm /)
or more

. @ Maasuremant
@ position

lcm fem
OF MODYE | or mera




® Avoid installation in the following places
* Where the inverter is  * Places contaminated with oil

subject to direct mist, dust, lint or corrosive B that vib
sunlight gases, Where tha inverter is aces that vibrate
* Humid places subject to wind containing salt,

?
Pay attention to carriages
or press machines, etc,

o'

!_
e

* Places where explosive * Installation on flammable
gases exist. material such as wood.




4. WIRING

M Pracautions for wiring

Pay attention to the following items during wiring to prevent mistaken wiring
and mistaken usages.

o~ Precautions for wiring

1) When the power supply is applied on the inverter output terminals (U, V and
W), the inverter will be damaged. Never wire the power supply to these
terminals.

{3} Use a shield or twisted wire for the wiring to the control circuit terminal,
and separate the wires from the main circuit or power distribution circuit
(200V relay sequence circuit, etc.).

(3) Cover the slits on the inverter so that the wire waste does not enter the
inverter during wiring.

{#) Confirm that the display lamp on the key pad has gone out before changing
the wiring after operation, and wait at Teast two minutes before starting the
wiring. (It takes more than one minutes for discharge of the internal
capacitors after disconnecting power supply. )




W Connecting power supply and motor

ghpwh:rsasupply Main circuit tarminal bleck
RSTUWVW
200V
aoo op o

O0gooDb

Neo-fuse Groun
braaker terminal
or Fusa

Always connect the power Connect the motor to U, V and W.
supply wiresto R, § and T. The motor rotation direction will be counterclock-
Never connectto U, V and W wise(direction of the arrow, shown above}iooking

as the inverter will be from the load shaft when the wires are con nected
damaged. as shown above and the forward rotation switch
{The phases do not need to (signal) is turned on.

be matched. )

Single phase input saries

Singfs phase
power supply
200V, 100V RS UVW

+ [Collcoo
Ground|D O

tsginal js

Maein cirouit terminal block




M Connecting control signals

Terminal block

Alarm output q—J O =8
(Nota 1} (1b contast) -—{O ==lc
Fraguency satter
(1L/2W 10 Ol =10
Charactaristics -~ =2
curve B) Ol=is
Ferward rotation 5 o— O] <= |sTF
start —, =
Raverss rotatian o— 0 STR
start [l = (s
a zj sD

(Note 1) 2W1kQ is recommended if the frequency setting is to be changed frequently.




Sy
®
Connsction of main circuit terminals Connection of ¢ontrol circuit terminal
Use a small minus screwdriver (with Insert a small minus screwdriver
blade width 2.5 to 3 nm). (with blade width 2.5 to 3 ma) into the
It is introduced in the upper slot ® and right hele ®, and insert the stripped
it's blade holds the spring open so that wire into @ while pressing the

the stripped power supply wire can be screwdriver in the direction of the
introduced into the terminal ®. arrow. Remove the screwdriver when

Withdraw the screwdriver, the conductor the wire has been inserted.
is clamped.

(Note) Use a small flat-blade screwdriver (blade width 2.5 to 3mn),




W Wire size and peeling length

@ Applicable wire size for terminal block

Main circuit (Note 1)

Control circuit

Wire size

Solid wire : .$03to $1.8mm
Strand  : 0.08 to 25 m

Solid wire : $04 to ¢ 1.0mm
Strand  : 0.3 to 0.75mf

Wire sheath peeling fength

5to Bmm

8 to 10mm

Screwless terminal is standard feature for the terminal blocks excluding
the grounding terminal.
Connected with rod terminals® or with only the wire instead of using crimp

terminals.

(When using strands, make sure that the strands do not loosen to aveoid

a short circuit. }

Use a ¢rimp terminal for only the grounding terminal.

{Note 1)

The wire sizes shown above are available, buta 2 ma wire is recommended

in terms of reliability.




“Example of rod terminals

Circuit

Applicable
terminal name

Applicable wire size

Solid wirs (mm)

Strand wire {mdf)

Manufacturer

Main
circuit
terminal

TC—1.25 (8)

$057 to $1.44

0.25 to 1.65

TC—2 (8)

$1.14 10 $1.82

1.04 to 2.36

Nichifu Terminal

TUB—1.25

$0.57 to ¢ 1.44

0.55 to 1.65

Japan Sofderless Terminal

Control
circuit
terminal

TC~0.5

$0.57 to ¢0.7

0.25 to 0.75

Nichifu Terminai

H0.25,710

$0.57

0.25

Japan Weidmuller




— Details to be checked in wiring planning

{1) When the circuit has current loop in the power supply Mt
due to a mistaken connection as well as to a commereial Powar ! :lznm"mk
selector circuit as shown on the right, the inverter will supply Y
be damaged. Always create an electrical and mechanical CurrantJ
interlock for MC1 and MC2, foop

(2} If a power failure accurs and the start signal (start switch)
is retained, the inverter will automatically resume operaticn when the power is restored,
tf the machine must be prevented from restarting with power restoration, install a magnetic

cantactor MC on the primary side of the inverter, and design a sequence tc prevent the start
signal from turning ON.

(3) Use two cantacts in parallel or a twin contact to prevent an imperfect contact far the input
signal of the contral circuit. ’

{4) Do not input a voltage on the contact input terminal (STF, etc.) of the control circuit.

{5) Do not apply the voltage directly onto the alarm output signal terminal (B, €). Pass the
voltage through a relay coil ar ramp.

{8) When directly connecting the opsn collestor cutput such as that from a sequence controller
intc the inverter input terminal, make sure that a backflow current does not occur.




Countermeasures

(1) Insert a diode to prevent Dicds for
the backflow current. st e

(2} Use an all-point isolated i J |_ :

type output unit. —~ & e |

(Ex. AYA40A, ete.) Photos 'mf : S;'Fpnﬁm. Lré\-x:?;u?ﬂ;ml

(3) The external power supply ?SE?F&‘:?L CT ; coupler | +2V
voltage must be wl &b
higher than the inverter's _M.Elﬁ.c.-ﬂ/
control power supply. Extarne! power

supply for
MELSEC

A

A[CAUTION] REMOVAL OF COVER WHEN UNIT IS POWERED GIVES ACCESS
TO HIGH VOLTAGES.
PLEASE ISOLATE INVERTER FROM POWER BEFORE
PERFORMING ANY ADJUSTMENTS TO WIRING. ETC. WAIT AT
LEAST 3 MINUTES AFTER ISOCLATION BEFORE REMOVING
FRONT COVER.




5. OPERATION

M Operation methods

The following operation methods can be used. Select the method according to the

application and operation specifications.

Ogperation method

Details

Rermarks

Operation with
key pad

Start,/stop and operation
frequency setting with
key pad.

Factory-set to select
this mode at power on.

Inverter

Key
pad

Operation with
external input
signal

Start with external switch and
operation frequency is adjusted
with the external frequency
setter connected to the inverter
control terminal.

Start
pwitch _Inverter

Combined use of
Operation with
external input
signals and

key pad.

(Refer to Pr.79)

Start with external switch and
setting of operation frequency
with key pad.

The external frequency
setter and key pad RUN
and STOP keys are not
accepted.

ik

Start,/stop with key pad.
setting of operation frequency
with external frequency setter,

The external start switch
command is ignored,

Teveiter

bt
0 d
2
5

[ —

Frequency
mitar




( Operation with key p@

The key pad operation (parameter No.79 "17 ) is selected as the factory setting,

------------ Frequency setting mode is entered,
@ @ ------ Set frequency is changed.

3 Set frequency is fixed.

RUNI +veeeensens Motor starts (forward rotatien} (Note).
sTOP PO

L O Motor stops.

(Note)

To drive the motor in the reverse direction with the key, short-cireuit
betwsen STR and SD on the terminal block, or set parameter No.78 to “2".




(Operation with external input signal)

» Set external operation mode
(parameter No.79 “2" ).
(Refer to the following NEB AVt rotor

explanation for the setting R U

mcod = I
The start signals and frequency T W

are input with external switches Forward rotation—o o— §TF
and frequency setting potentio- Reverse rotation EE‘"’“ SS’ER
meter. The motor will operate 0
when a signal is input inte STF Frequsncy 9
{forward rotation) or STR setter [j | &

{reverse rotation) and the
frequency setter is operated.




W How to use the key pad

|

Display
The frequengy, mator
current, setting value of

—1| Operation command keys |

These are the RUN and STOP
command keys for operating with

various functions, and tha key pad.
alarm coda are shown [y (] l7 The stop kay also functions as the
on a 7-segment, 3-digit it [ reset key when an alarm occurs in
display. the inverter,

MODE key

N UP ke
This key is used to selact @-(— RU Y
the frequency monitor, DOWN key

frequency setting and - .
pa:lamat:r settl'ngg mod. Thasa kays continuously incremant
) v STOR or decrement the operation

}

e

w
m
!

RESET : A
fraquency setting or setting value
-S ET key of various functions,
This key is used to confirm Tha valua will change only when
and changa the fraquency tha key is pressed,

and setting value of
various functions.

A[CAUTION] DO NOT USE ANY SHARP OBJECTS ON THE KEY PAD,
OR IT MAY DAMAGE THE MEMBRANE.




W Monitor and parameter settings

Monitoring method

Power ON Display - The output frequency is displayed.
sxample i Hold down (SET).

(in stop) The output current will display only

Frequency monitor 7] -+ while the SET key is prasssd.
{Light (The display shows 1.7A)

When the SET display) -
MODE] key Press I_Frequency sotting method E
is pressed, | y(Notwa2) {To change sst frequency from 30Hz to 60Hz }

::d‘ts\g!ﬂy M - Display the sot frequency. (When sat to 30Hz)

change to i
the n%xt @ setting @ : Changa the setting with the UP or DOWN key.

maode. (The previous .
setting value Adjust the frequency. (To set to 60Hz)

flickers. )
Press (Tha display will flicker until the setting is completed. )

Parameter setting - Complete the frequency setting.
> Flickers alternately.

(Ftickears)
Prass Moo 1 Parameter setting method

{To change cperation mods to external operation)
Display the parameter satting mode with the MODE kay,
£l -:c- Paramater number (Nota b.)

: Change with the UP or DOWN key.

Set the parameter number,
(To set to oparation moda)




{Note)

1) Pressing UP or DOWN key will increment l Prass -
or decrement displayed parameter number l:rl ... Tha sstting vatug of the sskected
by one in order of the parameter list. peramster will display,
(PO will display if the UP key is presssd I : Chargas with the UP or DOWN kay.
is di Sst the parameter setting valus,
when CLr is dls.playec.:i. ) s (The display will flicker until the
2) The current monitor displays onty when setting is complsted. )
the SET key is pressed in the frequency
Press [SET|.
maonitor maode.

) ++=:- The paramater satting is completed.

Flickers altarnately.

® When alarm (Er 1 to 3) is displayed
(The alarm can be canceled by pressing the mode key, not cancelsd by

RESET key, )
(ﬁ;;'l';';, Type Details

Er 1 |Write prohibit alarm| Writing was attempted during the pr.77 “1" state (write prohibit)

62 Write alarm

during operation Pr.79 was rewritten or all clear was executed during oparation.

£r3 Calibration error | The calibration value for C-2 and ¢-3 was too close, *

* The calibration error will ceour if the differsnce of the input voltage for the C-2 to -3 calibraticn
value is appraximately 0.5V or less.




6. Functions

M List of functions

Function Function name Setting range | Seting E;:?:ﬁ_rgv sgj’f;g

0 Torque boost (manual) 0to 15% 1% 6%
1 Upper limit frequency 0to 120Hz 1 Hz 120 Hz
2 Lower limit frequency 0 to 60 Hz 1 Hz 0 Hz
3 Base frequency 50 to 120 Hz 1 Hz 60 Hz
7 Acceleration time 0, 0.1to999sec. | O.1sec. | 5.0sec
8 Deceleration time 0, 0.1to999sec. | 0.1sec. | 5.0sec
9 Electronic thermal relay ¢ to 15A 0.1 A ci?:::t
10 PWM mode (Note 4} 0to 15 ——— 1 3

| 1 DC dynamic braking operation time 0 to 10 sec. 0.1 sec. 0.5 sec.

r 12 DC dynamic braking voltage 0 to 15% 1% 8%

B " ﬁ:zﬂgﬁgon/decelerat%on reference 1 to 120 Hz 1 Hz 60 Hz
21 Frequency setting voltage bias 0 to 60Hz 1 Hz 0Hz
22 Frequency setting veltage gain 0to 120 Hz 1Hz 60 Hz

I723 Stall prevention operation level 0to 10 1 5




fggfmtﬁ : Function nama Setting range s‘m"{'g ';:?f.‘.’g S:ﬁf;g
* 71 Frequency meter scale calibration 0, 1 1 0
* 72 PWM carrier frequency 23 to 145kHz | 0.TkHz | 7.0kHz
75 Stop key function 0, 14 1 14
77 Write prohibit selection 0, 1 1 0
78 Reverse rotation prevention selection 0 1 2 i 0
79 Qperation mode selection 1. 2 3 4 1 1
CLr Parameter clear 0 1 2 1 0
c-2 Frequency setting bias calibration 0 to 60 Hz 1H:z 0D Hz
c-3 Frequency setting gain calibration 0 to 120 Hz 1Hz 80 Hz xé
(Note} g

1. The factory setting for Pr.79 operation mode selestion is 1" (key pad made),
2. All parameters, excluding Pr.79, and Pr.CLr parameter clear, ¢an be written during operatior,,
(When Pr77=10)
Writing is invalid when Pr.77=1, except for Pr.77.
3. The parameters marked with Y are displayed only for the low-acoustic noise maodel.
4. The Pr.10 setting "— ~ —~ can be set only for the low-acoustic noise model.
Pr.72 can be read and written when “— — —* is set in Pr.10,
The factory setting for the low-acoustic noise model is ———,




M Explanation of functions
® Torque boost (manual) 0]
The low irequency band motor torque can be adjusted to the load.

(Note)
If the setting value is too large. the overcurrent protective
functicn may activate. The setting value can be adjusted

while confirming the motor ¢urrent with the monitor function,
range

OQurput Base f
frequency {Hz) fraquency [Factory setting]

Torque boost (manua))

® Upper limit frequency [1] ® Lower limit frequency
The upper and lower limit ¢clamps of the output frequency can be set.

[Factory setting]

* Upper limit
frequenc.y A 120Hz Dutput

* Lower limit frequency

100% —————
-+ Upper limit frequency setting range
- ¥

: l PR
frequency = Lowaer limit frequency setting range

Frequsngy 5V
setting signal




® V/F (base frequency) [3]
The base frequency {reference frequency at motor rated power) ¢an be set freely
between 50 and 120Hz according to the motor rating.

[Factory setting]

V//F {hase frequency) -+ 60Hz

Hase frequency setting range

100% - - -

"
P
Cutput e :
voltage “ '
! ] 1
L L} 1

0 50 Base 120

fraquency

Output frequensy (Hz)




® Acceleration time ® Deceleration time
® Acceleration/deceleration reference frequency
Pr.7 and B can be set between 0.1 and 999 seconds.

Acceleration time is the time (inclination) taken for acceleration to the frequency

(fm) set in acc.~”dec. reference frequency Pr.20,

If the acceleration,/ deceleration time is set to 0, the time will be 0.04 seconds.

fraf---- [Fastory setting]
Qutput Acc]!eration/dacelarata‘on Acceleration MG coeoermmmrenireness 5.0 3ac
fraquency roferenca fraquancy Deceleration tima oo 5.0 sec
(Hz} . .
) Acceleration,/ deceleration
TFime
reference frequency «--------eeirreen 6OHz

Acceleration

time

Deceleration

time




® Electronic thermal relay [9]
The setting value can be set as a current value (A) for the motor’s overheating
protection. Optimum protection characteristics, including a drop in the motor
cocling performance at low speed operation, can be obtained. The motor
protection function will not operate when set to 0 (A). (The output transistor
protection function will operate. )
Set the motor rating current at 50Hz for a triple-rating motor.
Set to 0 (A) when using the external thermal relay.

[Factory setting] -+ (Inverter rated output current)

® PWM mode

By changing PWM mode setting, it is possible to select motor sound
appropriate for load and to reduce resonant vibratian for the standard acoustic
noise model. Available in sixteen settings.

S‘g L“eg Carrier frequency S:gﬁlneg Carrier frequency ngfli_,“eg Carrier frequency
0 0.7 kHz & 1.3 kHz 12 1.9kHz

1 0.8 kHz 7 1.4 kHz 13 20kHz

2 0.9 kHz 8 1.5kHz 14 2.1 kHz

3 1.0 kHz 9 1.6kHz 15 2.2kHz

4 1.1kHz 10 1.7 kHz (Note)2. | For the low-acoustic
5 1.2kHz 1 1.8 kHz —-—= noise modl

[ Factory setting] 3 (Low accoustic noise type




{Note)
1. The motor tone will increase in pitch when the setting valus is increzsed.

2. If the carrier frequency is changed for the low-acoustic noise type set "-—-",
H “—--"is set, the carrier frequency Pr.72 can be read and changed.
3. The setting cannot be changed from “——-"tg “0 10 15 during operation. Always stop

before making changes. Note that the setting can be changed from "0 to 15" 1o “0to 19",

® DC dynamic braking operation time [11] ® DC dynamic braking voltage [12]
By setting the DC dynamic braking torque {valtage) and the operation time,
accuracy in stop position ¢an be adjusted matching the load.

(Note)
Output The DC dynamic braking operation
frequancy frequency is fixed to 3Hz
: W(Note) Set the operation time to "0" when the DC

W . S R
ZT““ dynamic braking is not required.
DC I i
g’:':lfi:\ic Violtags [Factory setting)
¢ I Tima BC dynamic braking cperation time - 0.5 sec,
Operation DC dynamic braking voltage ----reee 8%
time




® Frequency setting voltage bias @l

@ Frequency setting voltage gain @

The output frequency (ratio) for the frequency setting signal {DC 0 to 5V) can be

sot freely.
Factory setting
{60Hz) ) .
Output ] *When setting the bias and
frequncy 77 gain, the frequency setting
o) Bias signhal need not be input.

(0) Frequency setting (5V}
signal




® Stall prevention operation levle 123
An overload {excessive torque) can be
capacity smaller than the inverter hyc
current level. This will also function during accele
The operation current level is et with setting value

hanging the

Prevented when driving a motor with a
stall prevention operation
ration/deceleration,

s (codes),

Setting . Setting . Setting .
value Operation level valus Operation level vaite Cperation level
1 110% 5 150% 9 190%
[ 160%
7 170% P Stall prevention
a 180% is not activated.
[Factory setting] -+ 5 {150%)

* The operation level %

indicates the ratio to the inverter rated cutput current




@ Tone modulation selection
(This parameter is a function num
The tone control that changes t

ber for the low-acoustic noise series)
he motor tone can be selected with the key pad.
+ The tone ¢ontrot changes the motor noise from a metallic

Setting value Tone selection tone to & composite sound that is easy to listen to.
0 No tone control * When ti'u.a tone ¢ontrol i§ selected, the motor tone will be
easy to listen to even with the same carrier frequency.
1 Tone control « The tone control is effective when the carrier frequancy
is low.

[Factory setting] = 0

® PWM carrier frequency
(This parameter is a function numbe
The PWM carrier frequency is 7.

r for the low-acoustic noise series)

0 kHz but this frequency can be changed with Pr.
72 if necessary in relation to the load or motor resonance frequency.

(Note) If the PWM carrier frequency is lowered, the motor noise will increased,
but the noise generated from the inverter and the leakage current will decrease.
(Refer to the precautions on page 29 when setting the PWM carrier frequency to

a higher value.)

{Note)
This paramster can be res

s "——"

d and written when the PWM made Pr.10 satting |

{ Factory sstting] -+ 7.0 kHz




® Stop key function

When “stop key” is pressed in external operation mode, motor is decelerated to

a stop.
Setting value Stop key function
0 The stop key only functions in PU op or combined mode,
14 When stop key is pressed in any operation mode, motor stops.

Note 1) To restart after “stop key stopping” in ext mode.

(D Turn off the start signal {STF,”STR) after the motor has stopped.
@ Press the *SET" key.
@ Turn on the start signal (STF,/STR).

Note 2) When motor is stoped by using the stop key in external operation mode, "E 0" is
displyed,




® Parameter write prohibit selection
Prevents parameters from being written via the key pad.

Satting value Write prohibition function

0 Parameter writing permitted (during operation and stop)

i Parameter writs prohibited (Note)

[Factory setting]

(Note)
Parameter No, can be written in. Erl will display when writing of other parameters
is attempted. (Release the errar display with the MODE key. )

@ Reverse rotation prevention selection
This is set to prevent reverse rotation fault resulting from the mis-input of the

start signal.

Satting value Rotation direction

(Note)
- The inverter will drive the motar in
g Both forward/reverse rotation reverse with the RUN Key when set to 2",

1 Reverse rotation prohibited

2 Forward rotation prohibited (Note) [Factory setting]

This function is valid for both the key pad operation and external operation.

— 34—




® Operation mode selection

The inverter operation modes in¢lude operation with external signals and
operation with key pad. Operation can be limited to one mode or ¢an be
carried out with both modes.

Setting value 1 | Operation conly with key pad

Setting value 2 | Operation only with external signals

Operation frequency - Set with key pad (direct setting or [&I[¥W] keys)

Setti . . . N
etting value 3 Start signal - External signa! input (STF, STR terminals)

Operation frequency -+ External signal input (DCO to 5V between terminals2-5)

Setting value 4 Start signal «= Input with key pad {RUN key} {Note)4.

[Factory setting] --- 1

(Note)
1. This parameter cannot ke rewritten during operation. Er2 will display if writing is attempted.
2. Setting values 3 and 4 are set to use the external signals and key pad operation for the
operation frequency setting and start signals.
3. When set to 3, the operating frequency is set via key pad and analeg signal input is ignored.
4. When set to 4, the operating frequency is set via analog signal input.




® Parameter clear/calibration [CLr
The parameter-all-clear or frequency setting signal calibration mode can be
selected. The parameter-clear cannot be executed during operation, and Er2

will display.
Satting .
value Details
0 Not exscuted.

1

Parameters are all cleared (initialized). *

2

Frequency setting signal calibration mode is selected.

* Parameter No. [77], 21, [22]

cannot be cleared.

* The following adjustment can be performed by selecting the calibration mode
(setting value 2,
(Refer to page 37 for details. )

Display:Frequency setting bias calibration (Pr.21 will be rewritten simultaneously. )
Display:Frequency setting gain calibration (Pr.22 will be rewritten simultansously. )

If the difference of the input voltages for the bias and gain calibration is less
than 0.5V, the calibration error will occur (Er3 will display),




() Example of parameter-all-clear/calibration eperation

Change to 1| Write in

= SET

™
-

i:l » Displays
¥ alternately

a

Selection of Selection | Read out
N of function|of current
display mode number value
Parameter-clear_‘
Key - — - =
operation @ SET
To change Pr.C-2 from 0 Hz to 3Hz,
Write in
{Select Read out of | Change to L
Change t0 2| cgiibration |eyrrent value 3Hz Write in
mode,
Changes .
O] SET SET whits.hald
down

Ditplays
t akernately

Change

Qutput
frequency
(Hz)

Frequency setting
signel




® Frequency setting bias calibration

® Frequency setting gain calibration P
Allows the output frequency to be set in Dutput

relation to the frequency setting signal froquancy L.t O R
(DC 0 to 5V). T F“w/”f“,)}'q/i Griow
| . - H
(Bias) Mow) 2
The output frequency for the setting signal 0 5V
input between terminals 2-6 will be set. Frequency satting signal

{Gainy
The output frequency for the setting signal input between terminals 2-5 will be set.
If the input signal is 0V, it is judged to be 5V input,

{Note)
+ When this C-2 or C-3 is specified, vajue set for “frequency setting voltage bias”
(function No. 21) or “frequency setting voltage gain® (function No.22) wili be
automatically rewritten.




Remarks To set frequency with current input {4 to 20mA)

1. Place a resistor between 2-5, and convert

the current into a voltage. (4 to 20ma —
(+) 2 110 5V) '
4 10 20mA
2. Adjust C-2 (bias) as below.
= | ® (Pr.21 will be rewritten simultaneously.)

Install a resistor (250 11W)

(50Hz)

Factory

Output sotting

frequency
(Hz)




1. It is necessary to accept a reduction of load torque when
setting the PWM carriar frequency to a higher value,

(1) When setting the PWM carrier
frequency (Pr.72) to 7.1kMz or A
more to lower the motor 100 - —
acoustic noiss, the rated ur
output should be derated as Derating §0T

. to rated
shown on the right. surrant Bt

Also change the electronic
thermal relay (Pr. 9) setting.
If the PWM carrier frequency
is increased, the acoustic Do ; ' L
noise from the motor will A RN A
lower, but the noise qenerated

by the inverter and the leakage PWM carrier frequency (kHz)
current will increase.




2. Noise

There is noise that enters from outside and causes the inverter to malfunction and
that which is generated from the inverter and causes the peripheral equipment to
malfunction. The inverter is designed so that it is not easily affected by noise, but
as it is an electronic device which handles weak signals, the fotlowing general
countermeasures will be required.

& General countermeasures
- Avoid laying the inverter's power cables (input/output) in parallel with the
signal wires and avoid bundling the power cables and signal wires.

« Use twisted pair shield wires for the connection wires with the sensor and for
the control signal wires. Comnnect the sheath of the shield wire to terminal SD.
+ Use ane-point grounding for the inverter and motor, et.




$Example of noise countermeasures

Frstall a filtsr (FR-BSFO1)
on the inverter output sida.

- | Motor

Control .
pan\al ‘lr.r:;v::ntgmer
Install a filtar
(FR-BSF0?) on thy '_‘“t
. iNVETLEF input sids.
Power_o -
supply

FR:

Install & filter Inverter

(FR-BIF} on the
inverter input sidd

Use a 4-core cable for the
motor power ¢ahle, and use
one wire for the grounding.

Separate the invertsr unit,

powaer cablas and sensor - + T L .
circuit by 30cm or mors I Uss twisted pair shield wires,
|

(at least 10cm). /
Sensor .. —
powar Sansor
supply

Power =
supply —© ©
KT Do not greund tha shield,
but instead connect to tha
sommon wirs for the signals.

a3

Do not directly ground x b
to ths control pansl. % N
Do not directly ground ]
the control wirs.




3. Leakage current

Leakage current will flow through stray capacity which exists between the ground
and a cable, motor, etc. The value of the leakage current depends on the cable
length, wiring method and inverter carrier frequency, and will increase when
using a low-acoustic noise inverter, so use the following countermeasures.

{1} Leakage current to the ground

The leakage current will not

affect only the inverter but Power
may pass into other equipments supply
through the grounding cables

and may cause a leakage breaker

or relay unnecessary trip.

inverter

Leakags H .
breake? %---- - R
NV2Z
ol
2

sEkAgy B
braaksr

W Countermeasures Raute of leakapge current
vounteriiledsy’ o9

« Lower the inverter's carrier
frequency (Pr.72). Note that this will increase the motor acoustic noise.

. Use a leakage breaker that correspands to high harmonics and surges
{ Mitsubishi New Super NV Series, etc.) for the inverter or other lines when
using the low-acoustic noise model {with high carrier freguency ).




(2) Leakage current across the line
The harmonics of leakage current which fiows through stray capacity across the
inverter output lines may cause an extsrnal thermal overload protactor trip.
When the cable length is long (80m or more), the ratio of leakage current 1o the
motor’s rated current becomes large, and trip is liable to occur.,

B Countermeasures NEB Trarmal rslay M
* Use the electronic thermal o ~ iy .
relay on the inverter. e —STo] Invertar g
* Lower the carrier frequency. — Gapacitance
Note that this will increass + Between wirss
the motor noise. Route of leakage current between wires

Against the trip dus to leakage current, the preferred method of motor overload
protection is a thermistor protection with tem perature detectors in the motor or
maotor protection switch with bi-metal releass, etc,




4. Carrier frequency

The parameter of carrier frequency (Pr.10) must be changed for the operation
frequency range as following :

Operation frequency range Pr. 10 setting value
0.5 to 77 Hz 0to 15 ———
0.5 to 88 Hz 1to0 15, ———
0.5 to 99 Hz 2t 15 ———
0.5 to 111 Hz 3t0 15 ———
0.5 to 120 Hz 4 t0 185, ———




/. SPECIFICATIONS

M Standard series

Model FR—U120— ]—(C), —(UL) 01K 0.2K 0.4K 0.75K 1.5K

Apnlicable motor capacity (kW),/(HP) =1 | 0.1,71/8 | 0.271/4 | 0.471/2 | 0.75.11 1572
Rated capacity {kVA) *2 0.3 0.5 0.9 15 26
Rated output current (A) 0.8 1.4 2.4 4.1 7

Output

Overload current rating *3

1509 60 sec. 200% 0.5sec. (inverse time characteristic)

Rated output voltage *4

3-phase 200 to 230V
{The 1.5k model of the fully enclosed type is 200 to 220v.)

Rated input AC voftage

3-phasse 200 to 230V, 50,/60Hz
(The 1.6k model of the fully enclosed type is 3-phase
200V 50Hz, 3-phase 200 to 220V 60Hz. )

Powaer 180 to 263V, 50,/60Hz

Tolarable AC voltage flustuation (The 1.5k model of the fully enclosed type is 180 to
supply 220V 50Hz, 180 to 242V 60Hz. )

Tolerable frequency fluctuation +*5%

Power supply capacity (kVA) %5 0.4 | 0.7 | 1.2 | 21 | 4.0
Enclosure Enclosed type (IP20) Fully enclosed type is 1P40.)

; Self-cooling {Without cooling fan)

Cooling method (The 1.5k madel of the fully enclosed type is force-cocled.)
Weight (ke) 05 %7] 06 *7] 07 *7] 08 #7] 17 7




M Low-acoustic noise series

Model FR—U120—N[__]—(C), —(UL)} 01K \ 02K | 04K | 0.75K 1.5%
Applicahle motor capacity (kW) /(HP) 1| 0.1/1/8]02/1/4 |04/1/2

Rated capacity (kVA) %2| 03 | 05 0.9

Rated output current (A} 0.8 ‘ 1.4 24 l 41
Output | Overload current rating %3 || 150% 80sec. 200% 0.5 ses. (inverse time characteristic)

TR A,

Rated output voltage x4 3-phase 200 to 230V R Fodel of NS

3-phase gODV. S0Hz

Rated input AC voltage 3-phase 200 to 230V, 50,760Hz (2t B Yok

200 to 230%, BOH2)
Power e

Tolerable AC voltage fluctuation 180 to 253V, 50./60Hz (UL typeje 180 to
supply 180 1o 353V, BOH)

Tolerable frequency fluctuation £5%

Power supply capacity (kVAI %5 || 04 07 | 12 [ 21 [ 4.0
Enclosure J Enclosed type (1P28) (Fully enclosed type is 1P40.)
Cooling methiod self-cooling (Without coaling fan)l Fan cooled
Weight (k) 06 #7]07 *7]08 *7| 17 | 19

{Note) The power supply specifications for 1.5K differ from those for 0.76K or less,
caution should be observed.




W Singie phase 100V input serjes

Standard serjes
FR—UTOW—] —(uL) 0.1K 02K 04K
Model L —— -
OW-acoustic noise series
FR—UT10W—N[__] —(UL) 0.1K 0.2K 04K
Applicable moter capacity (kW),/(HP) *1 0.1,71/8 0.2,71/4 0.4,71/2
Rated capacity (kVA) *2 0.3 05 0.9
Rated output current (A) 0.8 1.4 2.4
Output | Overload current rating *3| 150% 60 sec. 200% 0.5 sec. {inverse tima characteristic)
3-phase 200 to 220V * 6
Rated output voltage *4 {The model of UL type is 200 to 230V)
. Single phase 100V 50Hz, 100 to 110V 60Hz
Rated input AC voltage (UL type is 100 to 115V, 50,”60Hz)
Power . 80 to 110V 50Hz, 90 to 121V 60Hz
cupply Tolerable AC voltage fluctuation (UL type is 90 to 126.5V. §0,760Hz)
Tolerable frequency fluctuation 5%
Power supply capacity (kVA) %5 0.5 I 0.9 , 15
Enclosure ‘ Enclosed type (1P20)

Cooling method

Self-cooling (without cooling fan)

Weight (kg)

0.6 [ 0.7 ] 0.9

R




M Single phase 200V input series

$tandard series FR-U1208=[_} —{UL} 0.1K 0.2K 0.4K 0.75K
Model Lo st OGS 1) 0.1K 0.2K 0.4K 0.75K
Applicable motor capacity (kW)/(HP) *1 0.1,71/8 0.2/71/4 0.4,/1/2 0.75./1
Rated capacity (KVA) *2 0.3 05 0.9 15
Output Rated output current (A) 0.8 1.4 24 4.1
Overload current rating %3 || 150% 60sec. 200% 0.5 sec. (inverse time characteristic)
Rated output voltage *4 3-phase 200 to 220V (The modsl of UL typs is 200 to 230V)
Rated input AC voltage Single phass 208V 50Hz, 200 to 220V 60Hz (UL type is 200 to 230V, S0/60Hz)
Power | Tolerable AC voltage fluctuation || 180 to 220V 50Hz. 180 to 242V 60Hz (UL typs is 180 to 253V, 50/60Hz)
supply | Tolerable frequency fluctuation 5%
Power supply capacity (kVA) %5 05 T 0.9 1 15 l 25
Enclosure Enclosed type (1 P20)
Cooling method Self-cooling (without cooling fan)
Weight (kg) 06 | 0.7 | X 1.7
(Note)
% 1. Tha maximum applicable capacity is for the Mitsubishi standard motor 4P. This may not apply to the 8P motor,

so refar to the rated output current.

. The rated capacity is shown for the output voltage of 220V (60Hz2).

., The overload currant valus % shows tha ratio to the inverter's rated output current,

. The output voltage cannot exceed tha powser supply voltage.

. The necessary power capasity will differ according to the impedence on the powar supply sids (including reactor and

power wires on input side). Prepars a power supply capacity highsr than thes noted vaius.

wh

8n using a general purposs motor.

. If a load is applisd on tha motor, the output voltags will drop approx. 10 to 1534, so ths load must be radused

. The low-acoustic noiss, fully snclosed typa will be 0.1kg heavier.




M Common specifications

Control specifications

Control method

Sinusaidal wave PWM control * 10

Qutput frequency range

0.5 to 120Hz {starting frequency fixed at 0.5Hz)

Frequens i 0.1Hz (less than 100Hz), 1Mz (100Hz and more) with key
sett?ng ¥ | Digital input pad operations
resolution [ Analog input 1,/500 of maximum setting frequency
PR Within £0.5% of set output frequency (—10 to +50°C)
ftr:gili'ieti;w Digital input with key pad operations
Analog input Within £1% of maximum outout frequency (25°C£10°C)

Voltage/frequency characteristics

Base frequensy between 50 and 120Hz selectable

Torque boost

Manua! torgue boost 0 to 15% selectable

Acceleration,/ deceleration
characteristics

0, 0.1 to 899 sec. selectable (acceleration,”decalaration set
separately)

Braking

Regensrative #*8

0.1K, 0.2K---150% or more, 0.4K, 0.75K---100% or mora,
1.5K++-50% or more

torque

DC injection

3Hz or less Operation time, operation voltage adjustable

Stall preventi

on operation level

Operation current level (110 to 200% ) selectable

% Frequengy setting signal DC 0 to 5V
EE Input signal| Starting signal Forward,~reverse rotation commanded separately
EE Output
§_§ signzl Alarm 1b contact output
L)
> N
;g_ Key pad Qperation status QOutput frequency, output current * 1t selectable
w
a Alarm Alarm code when protective function has been activated.




Overcurrent shut down (during acceleration,”decelaration,”
Protection”warning function constant speed), regenerative overvoltage shut off,
electronic thermal overload. stall prevention
. =10 to +50°C {—10 to +40°C for totaily enclosed type)
Ambient temperature {with no freezing)
> Ambient humidity 50% RH or less (with no dew condensation)
G | Storage temperature %9 —20 to +65C
Atmosphere crost:ors with no corresive or flammable gases, cil mist or
Altitude /vibration Less than 1000m above sea level, 5.9m 7 5?(0.6G) or less
{Note)

%8. The braking torque shows the short time average deceleration torque when the motor without
load is decelerated in the shortest time from 60Hz (changes dus to motor's loss), and is not
the ¢ontinucus regenerative torque, For deceleration from a frequency that exceeds the base
frequency, the average deceleration torque value will decrease.

A brake resister is not bullt-in and cannot be extemally installed,
1.5K is not available for the single phase input series,
*9. This is a short time temperature for during transportation, ete.
*10. The low-acoustic noise series use the high carrier frequency sinuscidal PWM control,
#*11. The cutput current is displayed only while the SET key is being pressed.
% 12. Short Cirunit Ratings
The drive is suitable for use on a ¢ircuit capable of delivering not move than * RMS$
symmetrical Amperes, HP rating ¥
0tot 1,000
2 5,000




M Terminal wiring diagram

(Note 4)

(Ul..

Single-phass
AC powar supply
00V 50Hz

Fuse
or

1 NFB
{Note 1) 103:9110\!1%%H1 ﬂ
UL type is to'
lov S0 6oHz) s

200V 50Hz
(Note2) 500+ 290V 60Hz
( UL typa is 200 to

230V, 50,/60Hz

©Terminal for
main circuit
Clnput terminal for

control circuit
@0Cutput terminal for
contral girguit

3

200V 5
200 to 220V 60Hz

type is 200V, 50Hz)
200 to 230V, 60H:

-phase AC
ower supply

P
(Mota3) 200 to 230V 50/60Hz,

Fuse
Qr

0Hz

Control input signal *2
(Voltage cannot ba input)

-
| Ferward

) Raverse

i

1

'

Fraqu!nc¥ satting signal *3
(analog

«

Inverter FR— U100

et

Key pad
10 (+5V)
2(0 to 5V)

& {common)

1]

)

1

'

+ Frequency setter #4
P (172w ke

:

1

surve B)

1
1
Characteristios E
1

-+ ¢

b —=Alarm output
| . (Contact output)

Grounding




%1,

®2,
%3,
%4,

Short-circuit between terminals STR-SD to perform reverse rotation with key pad

operation. When Pr.78 is set to 2" (forward rotation prohibited). the motor will

rotate in the reverse direction with the key pad operation even if STR-SD are not

short circuited. (When Pr.79 is 1 or 4)

Valid when parameter No.79 is set to “2" or “3" via key pad,

Vaiid when parameter No.78 is set te "2" or “4" via key pad.

ZW1kQ is recommended if the frequency setting is to be changed frequently.

(Note 1) For single phase 100V power input series.

(Nate2) For single phase 200V power input series.

(Note 3) When using the low-acoustic, fully enclosed type series, or 0.1K to 0,75K
models of the low-acoustic noise, fully enclosed type series.

{Noted) When using the low-acoustic noise, fully enclosed type or 1.5K model of
the low-acoustic noise, fully enclosed type series,




W Explanation of terminal specifications

Terminal symbol

Terminal name

Details

AC power input

(Voltage signal)

R, S T terminal Connect to a commercial power supply.
Main Inverter output
cireuit U, v, w terminal Connect a 3-phase motor.
.i__ Grounding terminal | Ground for inverter body. Ground this.
. Contact input terminal for the forward run command,
STF :;;:,";ﬁrdt;?;ﬁ:":ln The motor will forward rotate when STF-SD are short
9 circuited, and will stop when released.
: Contact input terminal for the reverse run command,
STR S::vr:ir:; rt(::?:ilr?gl The motor will reverse rotate when STR-SD are short
sircuited, and will stop when released,
Control . Common terminal for the contast input signal.
circuit 5D g;n:::g: Itl?tr::inal This is not insulated from the frequency setting input
(Input sommon terminal B,
signal)
Power supply
10 teminal for DCSY. Tolerable load current 10mA.
frequency setting
; Output frequency will be the maximum when DC BY is
Frequ tti ; : " N :
2 tern?\i::]w setting input, and the input output will badn proportion.

Input resistance 1 10k
Max. tolerable input voltage : 10V




Terminal symbol Terminal name Details

Control :
circuit _Frequency setting Common terminal for the frequency setting signal.
(Input 5 input colmmon This is not insulated from the contact input common SD.
signal) termina

Control ib contact output that indicates that the inverter protection
. circuit has functioned and output has stopped,
clrouit B, C Alarm output B-C opened during alarm

(Output ' terminai P nng .

signal) B-C closed d_urlng normal operation

Contact capacity AC230V 0.3A, DC30V 0.3A

The terminals are screw!ess type, so prepare a small flat-tip screwdriver {tip
width 2.5 to 3m) before wiring.




B Protective function
The following protection functions are built in to protect the inverter. If the

protective circuit functions, the inverter sutput will stop, alarm will display, and
alarm signa! will be output. The motor will coast to a stop. The inverter must be
reset to resume operations,

. , Display
Function name Details
(Key pad)
The protective circuit functions during | During acceleration ol (oct)
acceleration, degeleration or ¢onstant
Overcurrent speed when the motor output current . ar
shut down exceeded approximately 200% of the During constant speed ¢re (oc2)
rated current, and the inverter output . . R
stops. During deceleration or3 (oc3®)
Regenerative The protective circuit functions when the DC voltage in the main
overveltage circuit of the inverter exceeds the trip point with ths regenerative Oul (OVT)
shut down energy during braking, and the inverter output stops.
The electronic thermal relay in the inverter detects overheating of
?ﬁ'JIlSZ?.,,. the motor caused by overload or the additional heating at low
(Electronic| p1orar speeds due to fan action. and stops the inverter output. Install FH0 (THM)
thermal a thermal relay on the output side of the inverter when using a 6 Lo
’,:'.f)") or more pole motor or when groups of motors are cannected to
one drive.




. N Display
Function name Details
(Key pad)
S:':{'ggin The efectronic thermal relay functions with the inverse time
(Elactronic | In- characteristic to protect the output transistor when i50% or fur (THT)
thermal | verter | more of the invertsr rated output current flows but the fone
(’;I;‘)Y) overcurrent shut dewn is not activated {under 200%).
EEPROM The output will stop when the EEPRCM which stores the PE (PE)
breakage parametar set values braaks,
When 150% (%2} or more of the inverter rated current flows to
the motor during acceleration (or constant speed operation), this
function stops increasing of frequency (or reduces frequency)
until the load current desreases, to prevent the inverter from arr
overcurrent tripping. When the load current has decreased below ¢ (OLT)

Stall prevention

150%, this function allows the inverter to return to and continue
the previous operation. During deceleration, in contrast, if DC
voltage in the inverter exceeds the rated value, this function
stops reducing frequency to prevent the regenerative overvoltage

Whoen stoppad
dus to this
function from a
constant speed

shut off from keing activated. When the regenerative energy operation.
bacomes low, this funetion continues deceleration again.
.. The control circuit will not function properly if the inverter power
Insufficient . . -
voltage volta_ge drops, aad will als_o cause an insufficient motor torgue
warnin and increased heat generation. The inverter output will stop whaen ty (UV)
g (%3) the power voltage drops below approx, AC 115V. Operation will

resume when the power voltage is restored to a correct value,




{Note)

% 1. The heat cumulative data in the electronic thermal relay wiil be initialized when the inverter is reset.

%2, The stall prevent operation current can be set freely, The default setting is 150%.

% 3. An alarm sighal will not be output when this protective function activates. If the voltage is
insufficient (main circuit DC voltage is 230V or less) when the power is turned on. 08 - wil
display for approximately 10 seconds and then the insufficient voltage display ~ o - will appear.
{No key pad operation will be accepted during the display of * S
{f the main circuit DC voltage is higher than standard toleranoa when the power is turned on,
tha display “ U * will appear, and if the voltage does not lower within 10 seconds, the display
0ol (overvoltage shut down) will appear.




® Retention of alarm output signal
If the no-fuse breaker on the inverter’'s power supply side is turned OFF when the
protective function activates, the inverter control power supply will be lost, and
the alarm output will not be held. If the output must be held, create a sequence
that will hold the alarm output signal with an external squigment,

® Alarm display
The display on the key pad will automatically changs when the protective
function operates. (Only during monitering.)

® Resetting methods
The inverter output stop state will be retained if the protective function operates,
and the inverter will not restart uniess it is reset. Turn the power off and on once
or press tha RESET key on the key pad. If the RES terminal Is sat with Pr.60
(input terminal function selection), resetting will be possible by opening reset
terminal RES-SD after short-circuiting for approximately 0.1 second or more,
If the short circuited state between terminal RES-SD is continued, * Fetl ™ will
display (light) and indicate that the reset state has been entered




I ——

3. DIMENSIONAL OUTLINE DRAWING

B Standard series FR—U120—[_} — (L)

Installation screw M4 (Q'ty 3 mounting holes)

Keyhole slot dimensions

(Unit : mm

Keyhol slotted mounting hol

= &

118
130

Capacity A
0.1K 81

2- &5 hole
! | i 0.2K 86
: ) = 0.4K 101

H—4 ) L A _4‘} 0.76K J‘q

%*4.5 only for 01K,




1.5K Installation screw M4 (4 places)

2-45 hols

w

im

118
130

(Note)
For 1.5K drive, heatsink
loads. Do not hold heats

L

147

is provided on the left and right and

ink with bare hand,

it will get HOT at heavy




B Low-acoustic noise series FR— U120—N[_} - (UL)

H.‘l to 0.4K | Installation screw M4 (3 places)

(Unit : mnm

Keyhols slot dimensions

Kayhoh slottsd mounting hole

- L
M SH1 =3
U W
ju]

jm|
0

2l 8 r—’
'1 - Capacity A
2- §5,hole 0.1K 86
/| 0.2K 101
&5 - ] |5 04K

70 A




tnstallation screw M4 {4 places)

The 1.5K drive comes
equipped with a fan,

For 0.75K and 1.5k

drive, heetsink js standard on the left and right and it wil! get HOT
at heavy loasd. Do

not hold heatsink with bare hand.




B Single phase 200V power input series FR—U1208-[__} — {uUL}

0.1 to 0.4K Installation screw M4 (3 places) (Unit : mm)

Keayhole slot dimensions

Keyho'e slotted mounting hole

0!




0.75K Installation screw M4 (4 places) (Unit : mn)

[ N WLL.HLH}
J1 T
X ! I \_TH'HHTH—J_

(Note)
For 0.75K drive, heatsink is standard on the left and right and it will get HOT at heavy loads,




B Single phase 100V power input series FR—UMOW—___| —(UL)

0.1 to 0.4K | Instaliation screw M4 (3 places) (Unit : an)

Keyhole slot dimensions

Kayhols siotted mounting hole

== HH &
I- Capacity | A
e o 1
L—TS:—— 04K 141

118
130

5

Ll .

A




S

M Fuily enclosed type series FR— v120-[ " J-¢

Installation screw M4 (3 places)

Kayhols slotted
mounting hols

{Unit : an)

42
!'— BT 3ar3)
=F ]
=@

FREQRGR-u100

Keyhole slot dimensions
46

B e




(Unit : om)

EE installation screw M4 (4 places}

2-$5 hoh

4T ]

s

75 Protetive cover

{Note) For 1.5K drive, heatsink is standard, so the (Note) The 1.5K drive comes equipped
temprerature will rise by approx. 30 degrees with a fan.
depending on the usage sonditions.







places)

Installation screw Ma (4

For 0.75 and 1.5K drive, heatsink is standard, (Note) The 1.6K drive comes equipped
with a fan.

so the temprerature will rise by approx. 30
degrees depending on the usage conditions.

(Note)




9. SELECTION OF PERIPHERAL DEVICES

M Selection of peripheral devices

(The selection will differ according to the inverter power supply input
specifications, )

Applicable invertar
(kW) model

0.1 JFR-UI20400.1K45),-(UL) | NF30 modsl, N30 rmoel B - .
0.2 | FR-UIZHNOZK40)-(UL) | NF30 modsl, N30 model B m $-Kzo
3-phase

ey FH—U120-{N]0.4K-(CJ, -(UL) | NF30 modsi, NV30 moda) 54

075 | FRUIMOTK il (UL} | NF30 model. NV20 moder 308

FR-UiZOS-[NJU.ZK.-(UL) NF30 madsl, NV30 model 10A | 5-K18 | 5.K21 | 81027
A

Fn-uuas-(mo.u(.-(uu NF30 modsl, NV30 mode! 10A | §-K21 | 5-K25 | 5.Ka0

FR-U1208:N9.75K, -(UL) | NF30 model, N30 model 194 $-K50
m FRAUTIOW-MI0.TK, (UL | BH-K modsl, NV30 model 104 | S.K 18 S-K21
m FR-UTIOW-NI0.2K, -( UL} -

No-fuse breaker (NFB) or
Leakage breaker (NV)

Hl
HH

H

H
H

H

]
2
cC
2
b
=
4
=
=
C
=
T
8
3
g
z
S
=1
3
2
g
o
>
w
~
@
i
A
4
ki
A
8

HH

H H
HH

BH-K modal, N30 modl 154,
BH-K modal, Nv30 maodel 204,

@
A
r
P
A
3
wr
el
b
H
H

0.4 FR-UTI0W-Ni0.4K, -(UL)

P
g
=]
H




Powaer m‘:;%‘; Applicabla inverter | Power factor improve- | Low-acoustic noise Fuse Rating
input | “oew) model mant AC reactor output reactor Class | Amp. Vot

ER-U12000.1K4c) (UL) FR-BAL-04K (Noted) FR-BOL-04K KsorH | 3A/23H0V

e i asc (e | s || s/
(075 |FRUmNECE,-(UL) FR-BAL-0.715K 1647250V
e R G PR ey
m FR.BAL04K (Noted) | FR-BOL-04K
FR-U1205Nj0.4K, (UL} ER-BAL-D.75K {Noted)
FRUTS NOTEK, -(UL)| FR-BAL-1.5K _(Noted) BBV
sngle (o1 |FRutIWAILIK (UL FR-BAL04K (Noted) m
phase FR-BAL-0TEK (Noted)

100
v ER-UT0W-ND.4K, -(UL) FR-BAL-15K (Noted) FR-BOL-0.4K

Single
phase
200V

154,/ 250V




(Note)

1. The wiring sizes are shown for a 20m length,

2. When installing an MC on the inverter power
supply, select the mode! according to power  Power
supply capacity and wiring distance as capacity c B A
shown on the right.

The A, B, C areas in the figure correspond

to those in the abovs table. 8-K10 is selected 5‘;|_ H -
when using a power factor improvernent 10 2 ?:ﬁg:"f(mj
reactor FR-BAL on the 0.4 to 15K models.
8 Usea $041t0 ¢1.050lid wireor 0310 0.75nd  (Note) _ _
X The figure shown is based upon wire
stranded wira for the contral lead.

sizes recommended in the above table.

4, The power factor may drop slightly below 0.9




@ An excessive peak current will flow to

the power supply input circuit when

the inverter is directly gonnected to a Powar

large capacity power supply‘tfans- ’c;g;",;w

former (600kV A or more, wiring 10m (xva)

or less), and the inverter may be damaged.

Always install the optional power factor Wiring
langth (m)

improvement reacter ER-BAL in this case.
( Use the 0.4kW FR-BAL for 0.1K and 0.2K.)

® The wiring iength between the inverter and motor must be less than 100m.

The control line must be 30m or Jess and must be separated from the main power
wire. Use a twisted pair wire for external frequency setting signal input.

@ Connect as shown below when installing.

3-phass Single phase
NEB FR-BAL Inverter NP8 FR-BAL Lnvertar
_ Rgasma X Lz ul- _. Ar aX R U
Power St Y Power I sl iy |
SUpply—. T ' 7 (S v squly_‘ .—.('B'"'.——" 5 v
g T Wi Tyt w




Revision

PUbé:’:::iO" #‘:;E:?tﬁ’; Details of revision
AUG. 1993 | IB(NA)+66425—A | First edition
Addition : Single phase power supply version

SEPT. 1893 | IB(NA)-66425—B Low-acoustic noise version

Fully ¢losed Version
JAN. 1994 | IB(NA)-66425—C | Addition: Page 2, 9. 18
NOV. 1994 | IB(NA)+66425—D | Partly revised (A5 size — AB size)
MAR. 1995 | IB(NA)+66426—E | Addition : Page 20. 46. 47. 48. 51
JULY. 1995 | IB{NA)+66425—F | Addition : Stop key function, Pr.75




AMITSUBISHI ELECTRIC CORPORATION

HEAD OFFICEMITSUEISH] DENXI BLDG. MARUNOUCH! TOKYD 100 TELEX:J24532 CABLE MELCO TOKYO

[T¥PE|FR-Y120 EIBUN TORISETU|
[ cooe 1AZ~ G52 |

1B{N A)BB4Z5-F($300) ROD Printsd in Japan

Spacifications are subject te change without notice.
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