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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

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
AWARMNG dangerous voltage. It informs you of high
HIGH VOLTAG voltage conditions, situations and locations
that may cause death or serious injury if you
do not follow precautions.

This symbol indicates a general warning.
AWARN]NG Serious injury may occur if precautions are not
followed.

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

A-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Operator Safety

1. Electric shock prevention

A WARNING 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.
Use good earthing. Earth the inverter before wiring the Power
circuits and control ¢ircuits.
Do not operate with wet hands. '

A Do not damage, cut, trap, or degrade the cables.
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2. Fire Prevention

A WARNING

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

A Use a circuit breaksr 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.
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4. Other points
To prevent injury, damage, or product failure please note the
foliowing 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,.

I\ 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.

A\ Prevent any dust, wire fragments or other foreign bodies from
dropping into the inverter during wiring up and commissioning.

A-4
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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 storag
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—5H
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(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 been set, therefore use an sxternal
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,

A-§
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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.

/\ Take care to ensure electromagnetic radiation from the
inverter does 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.

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

A\ 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.

A—-7
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(6) Emergency stop

A WARNING

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

(6) Maintenance and inspection
A WARNING

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

(7) Disposing of the inverter,
A WARNING

/\ Treat as industrial waste.
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(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.
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Thank you for purchasing the Mitsubishi general purpaose inverter FREQROL-U100.
For safe operation, please read this man ual 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

= - x MODEL FR-U120-0.1K " Inverter modsl
*R-11120-0. 19 licakb
PR POWER __ 1L/8HP Fe——mEfor tapacity

AC INPUT AG200-230V 50/80H1_ +—— pBbla00

OUTPUT 084 ~——— Rated output current

Manufacturing Ne. SERIAL A21280007 = Menufacturing Mo.

Invertar modef

MITSUBISH| ELECTRIC

Details of model plate
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Details of modal

i )

FR-U1[20[ |-
. 1
Sym- | Volt- Sym-| No. of power Sym- .--l\loiaa. | licabile ] Protecti |
bot | age bol | phases sto. ol | elc. o ‘nf.?l.':' bal | swustare.
1 l?;}; Nona| 3-phass input Hona|Standard - (Crusedlypo i
5 Inverter Nonef(Japaness
s Single phase Low- capacit :
2 i?au;: input N acqusti: n‘:ci( is:hcw: SamE type)
Singte phase o 15K [in kw Totally
w | input units, C | anclossd type
(double veit- (speciat)
age output) UL | UL listed
CSA certified
G e P_‘_ “witaH Po J

SO —wimy PLv a
Ve tustg
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2. NAMES AND FUNCTIONS OF EACH PART

Accalsration,” ducalaration
time and electronic tharmal
relay functions, ate., are sat
with this key pad.

/[(Main unit cover |

Do not remova this cover.

The invarter model and
manufacturing No. are
displayed.

The model and capacity, etc,
ars displayed,

Front cover ~————m ___

The terminal blocks ars
balow this cover,
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State with front cover removed

(For FR-Uws-[__])

Terminal block for
control circuit
The start signals and
frequency setting signel,

stc, are connested to
thess terminals,

Terminal block for power
supply and motor

Installetion hols

(thres holes) Power supply and motar

are connected to these
terminals.

Grounding Frent cover inlst

terminal (M4) (two inlets)
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How to ramove,/ mount front cover

Installation clasps
(1wo clasps)

The cover can be removed by pushing the top and pulling it forward. To mount
the cover. insert the two installation clasps on the bottom of the cover into the
inlets on the main unit cover. and press on the cover,
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Specifications for totally enclosed typs

TI_\era is an_exclysiua wiring cover as shown below. Cut the wiring cover
windows with nippers or cutters when wiring,

Exclusive wiring cover

Nippers ’#% @

SO N

Exclusiva wiring cover
(protective bushing)
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3. INSTALLATION

@ Install the inverter vertically.

Mon-vertical installation methods will 7

cause the inverter’s heat dissipating

effect to decrease, and may cause - -

unforeseen problems and breakdowns. Right Wrong Wrong
Wertical Herizontal Sideways
installation installatizn instailation

® Keep the ambient temperature within
the permissible temperature range,

f

If the inverter’s ambient temperature rises due «| FREQROL

to installation near a heat generating object or @t ]
installation in a panel will cause the inverter life o .

to decrease remarkably. He 7o

Take cooling methods and panel dimensions into wlg O o

cansideration when installing the inverter in a panel.
+ Tolerable ambient temperature : —10 to 50°C

(~10 to +40°C for totally enclosed type)
« Points for measuring ambient temperature

+ Ambient space

40cm

) -

Note : The inverter was designed for use in separately Tem E Hem
earthed enclosure, or MOTE A or mora

Precautions must therefors be taken at paint of
110
R 'Jrcr':\:‘pr!é

installation to minimise risk of hazard to users.

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

subject to direct mist, dust, lint er corrosive . .
sunlight gases. Where the inverter is aces that vibrate
* Humid places subject to wind containing salt,

Pay attention to carriages
or press machines, etc,

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

M Precautions for wiring

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

Prscautions 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.

(2) Use & 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
invertar during wiring.

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

3-phass

powar supply Mair circuit tsrminal blosk

RSTUVW

Mo-fuse Ground mn]

braaker | 8 torminal

or Fuss R
Always connect the power Connect the motor to U, V and W.
supply wiresto R, S and T, The motor rotation direction will be counterclock-
Never conneet to U, V and W wise(direction of the arrow, shown above)looking
as the inverter will be from the ioad shaft when the wires are connected
damaged. as shown above and the forward rotation switch
(The phases do not need to (signai) is turned on.
_ be matched. ) Single phass input series

i:ﬁ: 2:::1'; Main circuit tarminal block

200V, 100V RS UVWw

odB 8] BBE]

i)

No-fuse
breaker
or Fusa
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W Connecting control signals

Terminal block
Alarm output .—J —=|8
(Nota i} (1b contast) -0l =lc
Fraguency sattar = |10
(17w 150 a :
Characteristics -] 3|2
curve B) Ol=1|s
Forward retation —& 0— | & | sTF
start . 5 o— D = |sTR
Reverss rotatian
start 1 = |so
Oj=|sc

(Note 1) 2W1kQ is recommended if the frequency setting is to bechanged frequently.
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Connection of main circuit terminals Connection of control cirguit terminal

Use & small minus screwdriver (with Insert a small minus screwdriver
blade width 2.5 to 3 nn). (with blade width 2.5 to 3 mn) into the
it is introduced in the upper slot @ and right hols @, 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 3na).
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B Wire size and peeling length
@ Applicable wire size for terminal block

Main circuit {Note 1) Control circuit
Wi & Solid wire ; 403 to $18m Solid wire: $0.4to $1.0mm
I sk Strand  : 008 to 25 m1 Strand :03to 0.75mi
Wire sheath peeling length 5 to Gmn ] 2 to 10mn

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 ¢rimp

terminals.
(When using strands, make sure that the strands do not |loosen 1o avoid

a shortcircuit.)
Use a erimp terminal for only the grounding terminal.

{Note 1)

The wire sizes shown ahove are available, buta 2 mi wire is recommended
in terms of reliability,
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“Example of rod terminals

]
| . Applicable wire size
Circuit mﬁt:&l;e Manufacturer
Solid wira (nm) Strand wire {md)
) TC—1.25 (8) | ¢0.57 to $1.44 0.25 to 1.85
Main Nichifu Terminal
circuit TC-2 (8) 41140 ¢1.82 1.04 t0 2.36
terminal
TUB—1.25 $0.57 to ¢ 1.44 0.55 to 1.65 Japan Solderless Terminal
Control TC~05 $0.57 to $0.7 0.25 to 0.75 Nichifu Terminal
circuit —
terminal H0.25/_ 10 $0.57 0.25 Japan Weidmuller
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o Datails to be checked in wiring planning —

1) When the circuit has current leap in the power supply Mt

due to a mistaken connection as well as to a cemmercial r_') | .'.""”"‘"'k
Sl : ; 7 Power ] ul M @

selector ircuit as shown on the right, the inverter will suppl s v Moz |
be damaged. Always create an electrical and mechanical T W™ current
interlock for MC1 and MC2. Inverter]  loop

(Z) |If @ power failure occurs and the start signal (start switch)
is retained. the inverter will automatically resume operatioh when the power is restored.
{f the machine must be prevented from restarting with power restoration, install a magnetic
cantactar MC on the primary side of the inverter, and design & sequence 1o prevent the start
signal from turning ON.

(3} Use two contacts in parallel or a twin contact to prevent an imperfect contact for the input
signal of the contre! circuit. !

{4} Do not input a voltage on the contact input terminal {8TF, etc.) of the control circuit.

{5} Do not appiy the voltage directly onts the alarm output signa! terminal (B, C}). Passthe
voltage through a relay coil or ramp.

(8] When directly connecting the open collestor cutput such as that from a sequence controller
into the inverter inout terminal, make sure that a backflow current does not ccour.
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Countermeasures

(1) Insert a diode to prevent Dlods for
the backflow current, vt TN iSO

(2) Use an all-point isolated Df‘_"‘/m J i_ —_g
type output unit. = SOV - J.‘
(E)LAYWA; atc.) Photo- o i' S}thgmn ;I;\::zl;“?;;rel

(3} The external power supply g.&g.&r ol 7 : mnm[ +ay
voltage must be "’ o / 0|
higher than the inverter's —meseca |/ [ Inverzer
control power supply. Extanet pover

MELSEC
X 24

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 ISOLATION BEFORE REMOVING
FRONT COVER.
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5. OPERATION

B Operation methods
The following operation methods can be used. Select the method according to the
application and operation specifications.

Operation method Details Remarks

Start,/'stop and operation Factory-set to select horertar
Operation with frequency setting with this mode at power on. it
kay pad key pad.

H " Ftare

Start with external switch and Vwteh _Inverter
Operation with cperation frequency is adjusted b STF
external input with the external frequency
signal satter connected to the inverter

control terminal.

Start with external switch end | The external frequency
setting of operation frequency | setter and key pad RUN

| Combined uss of with key pad. and STOP keys are not
Operation with accepted.
external input
signals and - -
key pad, Start,/stop with key pad. The exterpal start switch

(Refer to Pr.79) setting of operation frequency | command is ignored,
with external frequency setter,
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(Dperatiun with key paa

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

* Frequency setting mode is entered,

------ Set frequency is changed.

SET| «weseseeeers Sot frequency is fixed.

IRUNJ wveeeenneans Motor starts (forward rotation) (Note).
STOP

Es‘ﬁl weveerees Motor stops.

(Note)

To drive the motor in the reverse direction with the key, short-circuit
betwsen STR and SD on the terminal block, or set parameter No.78 to "2",
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(Opsration with external input signal)

+ Set external operation mode
(parameter No.79 "2" ),

Inverter

(Refer to the following NEEB
explanation for the setting

methad.) o g
The start signals and frequency

are input with external switches Forward rotation —o o—|
and frequency setting potentio- Reverse rotation EL_
meter. The motor will operate

when a signal is input inte STF Frequency 12
(forward rotation) or STR setter =
{reverse rotation) and the
frequency setter is operated,
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.l How to use the key pad

Display i Operation command keys

The frequenc_y, mator These are the RUN and STOP
current, sotting value of

! n command keys for aparating with
various functions, and tha kay pad.
alarm code are shown [y B g The stop key also functions as the
on a 7-segment, 3-digit [ " reset key whan an alarm ocourgin
display, tha inverar,

Im—l_
NUDE Kay | [ )
This key is used to select + @‘— P“"J UP key
the Frequancy moniter, B [ DOWN key |

f:?:r;:‘:rm?ng and . Thasa kays continuously incremant
p g made. or decrement the operation

frequency setting or setting value
SET key Fu s fune] 9

of various functions,
This key is used to confirm Tha valus will change only when
and change the frequency

the key is pressed,
and setting value of
various functicns.

ATCAUTION] DO NOT USE ANY SHARP OBJECTS ON THE KEY PAD,
OR IT MAY DAMAGE THE MEMBRANE.
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W Monitor and parameter settings

Menitoring method I

Power ON _!I Display weiie- The output frequency is displayec.
exampls t Hold down [‘?I]
{in stop) The output current will display only
Frequency monitor 6o El ------ whils the SET key is pressed.
i (Light {The display shows 17A)
When the | sET| I display) ._._.—|
[MOGE] key (;-_-—'2 ?ress@ I_quuerwy sotting method
is pressed. il {¥o change set frequency from 30Hz to BOHz)
:;di'?}!ﬂ? i worker ] (38 - Displey the st frequency. (Whan sst to 30H2}

changs to ——'—:,
the next I Frequency setting

Jl : Changs the setting with the UP or DOWN keay.
maode, (Tha previous i
:;ztti:g voluy  (BGG) e Adjust the fraquency. (To set to 80Hz)

flickers, )
Prass A | SET|{The display will flicker until tha setting is completed. }
S s
R | e e Camplste the frequercy setting.
l Parameter setting | [7 & 567 : ereing
—(Flickers) Flickers alternately.

(B iron 2
Press ﬁ:m i Parametsr sstting method

(To change cperation mads to external opsratien)
Display the parameter setting mode with tha MODE ksy,
-ooe Parametar number (Note 1)

| : Changs with the UP or DOWN key_

St the parametar nurmbar.
{To set 1o cparation mods)
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{Note)

1) Pressing UP or DOWN key will increment | Press @
or decrement displayed parameter number m _____ Tha sstting vatus of the ssloctad
by one in order of the parameter list, parameter will display.
(PC will display if the UP key is pressed ‘ : Change with the UP or DOWN key.
when CLr is dis‘played, ) i ?"r:h :hde i:p!;;;n'twait;rfﬁ:g:\% rmln;;..
2) The current monitar displays only when setting is complated. }
the SET key is pressed in the frequency Prass @
manitor mode, g

4 p i The parameter sstting is complated.
Flickers alternataly.

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

RESET key. )
cﬂ;;',:"v Type Details

Erl |Write prohibit alarm [ Writing was attempted dﬁring the pr.77 “1” state (write prohibit)

Write alarm £ F 3
Erd during operation Pr.78 was rewritten or all clear was executed during operation,

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

* The calibration error will occur if the difference of the input voltage for the C-2 to C-3 calibration
value is appraximately 0.5V or less.
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6. Functions
N List of functions
E::E;ir?;t: 3 Fungction name Setting range Sel-‘t;é?g ';:::ﬁ:g sgﬁ;g
0 Torque boost (manual) 0 to 19% 1% 6%
1 Upper limit frequency 0 toc 120 Hz 1Hz 120 Hz
2 Lower limit frequency 0 to 60 Hz 1 Hz O Hz
3 Bage frequency 50 to 120 Hz 1 Hz 60 Hz
7 Aceelaration time 0, 0.1to999ses. | 0.15ec. | 9.0sec
8 Dreceleration time 0, 0,1t09%9sec. | 0.1sec. | 5.0sec
rroni " Rated
2] Electronic thermal relay 0 tc 15A 1A clirfint
\ 10 PWM mode (Note 4) fto 15 ~—- 1 3

L 11 { OC dynamic braking operation time O to 10sec. | 0.1sec 0.5 sec,

12 DC dynamic braking voltage 0 to 16% 1% 8%
Acceleration/deceleration reference
20 fraquency 1 to 120 Hz iHz 60 Hz
21 Frequency setting voltage bias 0 to 60 Hz 1 Hz 0 Hz
22 Frequency setting voltags gain 0 to 120 Hz 1Hz 60 Hz
23 Stall prevention operation leval | 0to 10 1 5
— 73—
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fg:,‘f"":w ! Function name Setting range s‘ﬁ:{'@ ';:fﬁl’.l? ;;{“ff;n
* 71 Frequency meter scals calibration 0. 1 I | ]
* 72 PWM carrier fraquency 23to 145kHz | 0.7kHz | 7.0kHz
75 Stop key function 0, 14 1 14
77 Write prohibit selection o, 1 1 0
78 Reverse rotation prevention selection (I.- f 2 1 0
79 QOperation 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 { 1Hz 0 Hz
Cc-3 Frequency setting gain calibration 0 te 120 Hz THz 80 Hz s
(Note) ¢

1. The factory setting for Pr.79 operation mode selection is "1 (key pad mode),
2. All parameters, excluding Pr.79, and Pr.CLr parameter clear, can be written during operatior,.
(When Pr.77=1) , A
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 medel.
4. The Pr.10 setting "—~ —" can be st only for the low-acoustic nofze mode).
Pr.72 can be read and written when "— — —” is sat in Pr.10.
The factory setting for the low-acoustic noiss maodal & ———,

— 94—
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M Explanation of functions
® Torque boost {manual) @
The low frequency band motor torque can be adjusted to the load.

1005 (Mote)
Ou;:tpt.t If the setting value is toc large. the overcurrent protective
valtage funstion may activate. The setting value ean be adjusted
SettingT while confirming the motor current with the moniter function,
range | [
Qutput Bese r 1
frequency (Hz) fraquency LFactory setting]
Torgue boost (manual) «veeeeeeeee 6 %
® Upper limit frequency | 1] ® Lower limit frequency [2]
The upper and lower limit clamps of the cutput frequency can be set.
[Factory setting] 1005} eeeeeannn,
* Upper limit " 1 Upper limit frequancy setting range
frequeney ------ 120Hz Output _/—1_ -
* Lower limit fraquency y _._.__.'___
freguency -+ § Hz : Lower limit frequency sstting rengs
Frogusngy 5V
setting signal
—HE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



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

[Factory setting]
V/F (base frequency) - B0Hz

Base frequency setting range

Output
voltags

0 50 Basm 120
fraquency

Cwrtput fraquency {Hz)
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® Acceleration time [ 7] ® Deceleration time [ 8
@ Acceleration/deceleration reference frequency
Pr.7 and B can be set batween 0.1 and 999 seconds.
Acceleration time is the time (inctination) 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.

[Factory setting]

Agarutinn/da:elnretiun Acceluratfon "!me
refargnca fraquency Deceleration time
Fime Acceleration,/deceleration
! reference ffequen:y revviesssen e fHzZ

Acceleration Daceleration

time time E‘
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@ Electronic thermal relay rﬂ
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
cooling 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 [10]
By changing PWM mode setting, it is possible to select motor sound
appropriate for load and to reduce resonant vibration for the standard acoustic
noise model. Availabla in sixteen settings.

S:a m’ Carrier frequency 3,:?; L';g Carrier frequency S‘%H}%‘} Carrier frequency

0 0.7 kHz 5 1.3kHz 12 1.9 kHz

1 08kHz 7 1.4 kHz i 20kHz

2 0.9kHz 8 1.5 kHz 14 2.1 kHz

3 1.0kHz 9 1.6kHz . 15 2.2kHz

4 1.1kHz 19 1.7 kHz {Note)2. | For the tow-acoustic
5 1.2kHz LN 1.8 kHz o noise model

[Factory setting] -+ 3 (Low accoustic naise type - ")
78—
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{Note)
- The motor tone will increase in pitch when the setting value is increased.

Z. If the carrier frequency is changed for the low-acoustic noise type set "-—-"
If "~~="is set, the carrier frequency Pr.72 can be read and changed.
3. The setting cannot be changed from - —-" tg 0 10 157 during operation. Always stop

before making changes. Note that the setting can be changed from “0to 15" to “0Oto15".

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

(Note)
Output The DC dynamic braking eperation
frequancy frequency is fixed to 3Hz
— (Note) Set the operation time to “0” whan the DC

SHIT.mu dynamic braking is not reguired.

%
SE’;‘&L"“T Voltags] {Factory setting]
¢ Time DC dynamic braking cperation time - 0.5 sec.

Operation DC dynamic braking voltage «--e--- 8%
time
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® Frequency setting voltage bias 'ﬂ

® Frequency setting voltage gain [22|

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

set freely.
Factory setting
e % When setting the bias and
Qutput |, o ain, the frequency setting
f ne *Sain g_ ' .
e Y o signal need not be input.

I

{0) Frequency setting (5}
signal
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® Stall prevention operation levle (23
An overload {excessive torque) can be prevented when driving a motor with a
capacity smaller than the inverter by changing the stai| prevention operation
current level. This will also funetion during acceleration/deceleration,
The operation current level is gat With setting values (codaes),

Setti . Setti 0 Setti ;

:a’:;g Operation level :a[:;u Operation level :a l:r:g Cperation level
1 ' 1109 5 150% ’ 9 190%
2 120% (] ' 160% 200%

i 3_ 130% = 7 ?m% 0 Stall prevention
4 40 s | |is not activated.
140% | | 180% | |
[Factory setting] -+ 5 (150%)

* The operation ievel % indicates the ratio to the inverter rated outpyt current

i i .com
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® Tone modulation selection
(This parameter is a function number for the low-acoustic noise series)

The tone control that changes the motor tone can be selected with the key pad.
+ Ths tone control changes the motar noise from a matallic

Setting value Tone salection tong to a composite sound that is easy to listen to.
0 No tone control * When t.he tone control i§ solected, the motor tone will be
easy to listan to aven with tha sama carrier frequency.
1 Tone control + Tha tone control is effective when the carrier frequancy
is low.

[Factory setting] == 0

® PWM carrier frequency
(This parameter is a function number for the low-acoustic noise series)

The PWM carrier frequency is 7.0 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 gensrated from the inverter and the leakage current will decrease.
{Refer to the precautions on page 29 when setting the PWM carrier frequency to

& higher value.)

{Note)
This parameter can be read and w

ritten when the PWM made Pr.10 setting is"———".

{Factory setting] --++= 7.0 kHz
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® Siop key function
When “stop key” is pressed in external operation mode, motor is decelerated to

a stop.
Betting 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.

Note1) To restart after “stop key stopping” in ext mode.
(D Turn off the start signal (STF.”STR) after the mator has stopped.
@ Press the “SET" key.
@ Turn on the start signal (STF/STR),

Note2) When motor is stoped by using the stop key in external operation mede, *E 0" is
displyed,
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® Paremeter 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 write prohibited (Note)

[Factory setting] -+ 0

(Note)
Paramster No. [77] can be written in. Erl will display when writing of other parameters
is attempted. (Releass ths errar display with the MODE key. )

@ Reverse rotation prevention selection [78!
This is set to prevent reverse rotation fault resulting from the mis-input of the

start signal.
Satting value Roatation direction ! (Note)
- ! The inverter will drive the motor in
0 . Both forward/reverse rotation reverse with the RUN key when set to "2
1 Reverse rotation prohibited
2 Forward rotation prohibited (Note) [Factory setting] =+ 0

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

— 34—

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



® Operation mode selection [79]
The inverter operation modes include operation with external signals and
operation with key pad. Operation can be limited to one mode or can be
carried out with both modes.

Setting velue 1 | Operation only with key pad

Setting valua 2 | Operation only with external signals

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

Setting value 3 Start signal -~ External signal input (STF, STR terminals)

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

Sotling vaie 4 Start signal -~ Input with key pad {(RUN key) (Note) 4.

[Factory setting] - 1

(Note)
1. This parameter cannot be rewritten during operation. Er2 will display if writing is attempted.
2. Setting values 3 and 4 are set to usc 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 analsg signal input is ignored,
4. When set to 4, the operating frequency is set via analeg signal input.
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@ Parameter clear/¢alibration
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.
j:;:;r:’ Details
0 | Not executed, * Parameter No. [77], [21], 22|

T cannot be cleared,
1 Parameters are all cleared (initialized). * e

2 Frequency setting signal calibration mode is selectad.

* 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. )
C-3| Display:Frequency setting gain calibration (Pr.22 will be rewritten simultaneously. )

If the difference of the input voltages for the bias and gain calibration is less
than 0.5V, the calibration error will eccur (Er3 will display).
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) Example of parameter-all-clear/calibration operation

; Selection | Read out Change to 1| Write in
dE:eh.;ct:on:: of fungtion of r.ulrrent
isplay mode number value
: Parametar-clear @ SET

Key |[fioDE|~ [MODE][— ¥) —| [SET e

operation

‘ n’.-f.l'i
Display lgﬂﬂl Cle i Dl [:?I ::Itljl::;:\r
| =1

To change Pr.C-2 from 0 Hz to 3 Hz,

‘fi\fsr;;(:c;n | Read oput of | Change to Write in p—
Change 10 2| cqfibration | current value 3Hz
moda) | .
1 Changas fraquancy
L (& [sET] SET 0 whiatd SET| {H2)
oW H
= 3
]f- e
i » Dirplays 2
= - l ! T alternately e
‘f = ) 3 o] 5 .
= ‘ Frequency setting
signal
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® Frequency setting bias calibration [C-2)

® Frequency setting gain calibration

) (CTT3E); SO
Allows the output frequency to be set in ’

Qutput

relation to the frequency setting signal fraquancy Gain
(DC 0 to 5V), e (ote)
Eias
(Bias) F,;fm}l _I_
The output frequency for the setting signal

input between terminals 2-5 will be set.
{Gain}

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,

Frequency setting signal

{Note)

* When this C-2 or C-3 is specified. value set for “frequency setting voltage bias”

(function No. 21) or “frequency setting voltage gain® (function No.22) will be
automatically rewritten.
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Remarks To set frequency with current input (4 to 20mA)

(+3
4 to 20mA

Lo

1. Place a resistor between 2.5, and convert
the surrent into a voltage. (4 to 20ma —
2 1to5V) :

2. Adjust C-2 (bias) as below.

5 (Pr.21 will be rewritten simultaneously.)

—
Inetall 8 rasistor (25002 TW)

(B6Hz) f===rm-"—=~="77" 7

Factory
Output setting
frequanty
(v}

20mA is

1

1

]

|

1

When 4 zo'i
used l
1

i £
(4} {20mA)

Arti .
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]Prscautions

1. Itis necessary to accept a reduction of load torque when
setting the PWM carrier frequency to a higher valus,

(1) When setting the PWM carrier

frequency (Pr.72) to 7.1kHz or \
more to iower the motor 1001 - —
acoustic noiss, the rated 1
output should be derated as oreting g9
shown on ths right, currsnt 707
Also change the electronic ) 60
thermal relay (Pr. 8) setting. 50+

(2

If the PWM carrier frequency
is increased, the acoustic . : Col
noise from the motor will ¢ 3% s LA AR AR
lewer, but the noise qenerated

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

E 7
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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 following general
countermeasures will be required.

& General countermeasures
- Avoid laying the inverter’s power cablas (input/output) in parallel with the
signal wires and aveid 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. Connect the sheath of the shield wire to terminal SD.
+ Use one-point grounding for the inverter and motor, etc.
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#Example of noise countermeasures

oorti®' Lower carrier  Install a filtsr (FR-BSFD1)
. frequancy on ths inverter output sida.
Install & filtar \
] Metor

(FR-BSF01) osrildd'la\‘
Powsr taverter input side.
supply L
Install & filtar :
(FR-BIF) on the
inverter fnput sicd;

Use & 4-care cabls for tha
motor power cable, and use
one wire for the grounding.

power cables and sensor
circuit by 30cm or mors Use twisted pair shield wires,
(at least 10cm).

Power ™ Sansor ¥.= —
supply —© © powar I;/\:’q'i’l | Sansor
supply |

Do not dirsctly ground X K7™~ Do not ground the shisld,
to tha contral panal, % but instead connect to tha
Co not directly ground

| sommon wire for tha signals.
the control wira.

Separate tha invertsr unlt}__,...._...._“ ] !

LYY
L3
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3. Leakage current

Leakage current will flow through stray capacity which exists between the ground
and a cable, motor, etc. Thevalue 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

inverter Motar

affect only the inverter but Fower

may pass into other equipments supply (i

through the grounding cables breaker %=

and may cause a leakage breaker L?jgéz .

or relay unnecessary trip. i By

Route of leakage current

W Countermeasures
. Lower the inverter's carrier
frequency (Pr.72). Nots that this will increase the motor acoustic noise.
« Use a leakage breaker that corresponds 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).

.._43_
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(2) Leakage current
The harmonics o

Inverter output |i

When the cable length is long (50m or mora

across the line

f leakage current which flows through stray capacity across the
Nes may cause an extarnal thermal overload protactor trip.

), the ratio of leakage current to the

maotor's rated current becomes large, and trip is liable to oecur,

M Counterrmeasures

. NFB Thermal relay Maoter
* Use the slectronic thermal n
. Pomr__"’I K]
relay on the inverter.
* Lower the carrier frequency.
Note that this will increass botween wires

the motor noise.

Against the trip due to leakage current,
protection is a thermistor protection with tem

motor protection s

supply™—9 % Inverter
]

Capacitance

Route of leakage current between wires

the preferred method of motor overload

perature detectors in the motor or
witch with bi-metal releass, etc,
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4. Carrier frequency

The parametar 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 0to15 ——-—
0‘.5 to 88 Hz 1te 15, ———
0.5 to 99 Hz 2t 1% ——= |
0.5 ‘to 111 Hz 3o 18 ——=
0.5 to 120 Hz 4 to 15, ———
— 45 —
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/. SPECIFICATIONS

M Standard series

Modsl FR—U120—_ (). —(UL) 0.1K 0.2K 0.4K 0.75K 1.5K

Applicabls motor capacity (kW)/(HP) *1 || 0.1,/4/8 | 0271/4 | 0.471/2 | 0751 15/2
Rated capacity (kWA) *2 03 | 0.5 0.9 1.5 26
Rated output current (A) 0.8 | 1.4 24 4.1 7

Output | Overload surrent rating *3 || 160% 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 ta 220V.)

3-phase 200 to 230V, 50,60Hz
Rated input AC voltege {The 1.5k model of the fully enclosed type is 3-phase
200V 50Hz, 3-phase 200 to 220V 60Hz. )

Power 180 to 253V, 50./60Hz

Tolerable AC voltage fluctuation (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 | 04 [ 0.7 | 1.2 l 2.1 | 4.0
Enclosure _ B Enclosed type (1P20) Fully enclosed type is i P40.)

- Self-cooling (Without cooling fan)
Cooling method (The 1.5k model of the fully enclosed type is force-cocled.)
Weight (kg) 05 %7 08 *7] 07 *7] 08 %7 17 7
— A
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M Low-acoustic noise series

Rated input AC voltage

Model FR—U120—N[_1—(C}, —(L [ oak | 02k [ 04K | 078K 15K ]
Appht‘.ab.s mator capacity (kW)/(HP) #1 |[0.1,/1/8 | 02/1/4 [04/1/2] 0251 1.5/2
od apacity (VA)  *2| 03 | 05 | 09 | 15 | 28|
Rated output.current (A) 1 s 1.4 2.4 l 41 I 7
Output _%rlcad current rating *3_ 15094 60 sec. 200% 0.5 sec. (mverse time charasteristlc)
3-phase 200 1o 220V
Rated output voltage *4 3-phase 200 to 230V m:f ;'5: [madcel of Uit

Sfmu s 2000, SOHz
0t 220V G0Hz

3.phase 200 to 230V, 50,/60Hz | cut -2.?, AN
O to 230\.-’ BUH!)

180 1o 220V, 5O0Hz
180 to 242V, BOM:

Weight (kg)

Bepse Tolerable AC voltage fluctuation 180 to 253V, 50760Hz (WL, tvpozgcﬂ\goatu
supply L 2EIV. aqu)
Tolerable frequency fluctuation | £5%
[ Power supply capacity (kVA) %5 0.4 0.7 i 12 | 21 [ 40
Enclosure Enclosed type (1P20) {(Fully enc!esad type is 1940.)
-Ec::iing method Self- cooling ( Without cocling fan) Fan ¢ooled
|1aa *7[07 %7|08 x7| 17 19

(Note) The power supply specifications for 15K differ from those for 0.75K or less,
caution should be observed.
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M Single phase 100V input series

Stang;rc_iaeﬂagw —!::L —(uL} 01K 0.2K 04K
Model Low- Stic noise geries
FR=UMOW NI} —(uL) BaK s i
Applicable motor capacity (kW),/(HP) *1 0.1.71/8 0.2/1/4 0.4,71/2
Rated capacity (kVA) *2 03 05 0.8
—Flated output current (A} 0.8 1.4 24
Output | Overload current rating *3|| 16056 60 sec. 2009 0.5 sec, {invarse tima charactaristiu_)__

Rated input AC voltage

Single phase 100V 50Hz, 100 to 110V 60Hz

(UL type is 100 to 115V, 50,780Hz)

S = S T e N —
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Power
cupply Tolarable AC voltage fluctuation (iloj_tiygf;'; gg':: 132,;3’,1 25:;;"2002;
Tolerable frequency fluctuation 5%
Ewer supply capacity (kKVA) %5 0.5 | 0.9 | 15
Enclosure * Enclosed type (1P20)
Cooling method Self-cooling (without cooling fan)
Weight (kg) 0.6 [ 0.7 I 0.9




M Single phase 200V input series

a2 $tandard saries FR-U1208 [} -{UL) 0.1K | 0.2K | 0.4K 0.75K
S ‘-°|‘;"’Fi"_’_°a”1§tg’sﬂ°,{f,°—sii'2 (uL) 0.1K 0.2K 0.4K 0.75K
Applicable motor capacity (¢W)/(HP) %1 0.1.71/8 0.2/1/4 04/1/2 0.75/1
["Rated capacity (kVA) #*2 0.3 05 0.9 1.5
Rated output current {A) 0.8 14 24 41
QuEpyE Overload current rating *3 || 1509 60sec. 200% 0.5 sec. (inverse time characteristic) |
' Rated output voltage x4 3-phace 200 to 220V { The modsl of UL typs is 200 te 230V)
- Rated input AC voltage SingM phass 200V 504z, 200 to 220V B0Hz (UL typs is 200 to 230V, 50/66H2)
Power | Tolerable AC voltage Fluctustion || 189 to 220V 50Hz, 180 ta 242V 60k (UL type s 180 o 263V, SO/60H2)
| supply | Tolerable frequency fluctuation 5%
Power supply capzcity (KVA) %5 05 | 08 | 18 | 25
Enclosure Enclosed type (IP20)
Cooling method Self-cooling (witiout cooling fan)
Weight (kg) 06 | o7 [ oes [ 17 |
(Note)

#1. Tha meximum spplicabls capacity is for the Mitsubishi stendard motor 4P. This may not apply to the 6P motor,
5o refer to the rated output current

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

* 3. Tha overload current valug ¥ shows tha ratio to the inverter's rated output currant.

* 4. The output voltags cannot exceed the powsr supply voltage.

%5, The necessary power capsity wil differ according o the impadance on the powsr supply sids (including reactor and
power wires on input side), Prepars & powar supply capacity highar than the noted value,

=8, If a load is spplied on tha motor, the output voltage will drop apgrox, 10 to 153, so tha load must be rocuced
when using & gencral purposs motor,

#*7. The low-acoustic noiss, fully snclossd type will be 0.1kg heavisr.
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W Common specifications

Control specifications

Contrel method

Sinuscidal wave PWM control #10

Output frequency range

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

Frequency | Digital input
setting

0.1Hz {less than 100Hz), 1Hz (100Hz and more) with key
pad operations

resolution | Apalog input

1,/500 of maximum setting fraquencv“

DC injestion

Frequency | Digital input mtt#ll?evi gfd%og:r:?tﬁomtpm Frecnsney L5190 %o 0610
TeaHIcY Analog input Within £1% of maximum output frequency (25°C£10°C)
Voltage/frequency charactaristics | Base frequency between 50 and 120Hz selectable

Torque boost Manusa! torgue boost 0 to 15% selectable

Acceleration,/ deceleration 0, 0.1 to 999 sec. selectable (acceleration,”decaleration set
characteristics separately

Braking Regenerative *8 ?gEﬂsgsKﬁolsgiﬁr;ar more, 0.4K, 0.75K---100% or mora,
torque

3Hz or less Operation time, operation voltage adjustable

Stall prevention operation level

Operation current level (110 to 200%) selectable

£ | Frequency setting signal DC 0 to 5V ) o
EE Input signal| Starting signal | Forward reverse rotation commanded separately
&
E;'E;- g;:‘g'i't Alarm 1b contact output
% K 6 Operation status Output frequency, output current % 11 selectable
a Alarm _ _;_A'!Erm code when protective function has been activated.
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. Overcurrent shut down (during acceleration,/decelsration,”
Protectionwarning function constant speed). regenerative overvoltaga shut off,
electrenic thermal gverload, stall prevention
. =10 to +50°C (—10 to +40°C for t(;tallv enclosed type)
Ambient temperature (with no freszing)
» |Ambient humidity 20% RH or less (with no dew condensation)
G | Storage temperature %9 —20 to +65°C
a : 7 —
Atmosphere Lr:lgtoors with no corresive or flammable gases. oil mist or
Altitude /vibration Less than 1000m above sea level, 5.9m,~5*(0.6G) or less
{Note)

#8. The braking torque shows the short time average deceleration torque when ths moter without
load is decelerated in the shortest time from 60Hz (changes due to motor's lass), and is not
the continuous regenerative torque. For deceleration fram a frequency that exceeds the bass
frequency, the average deceleratian tergue value will decrease,

A brake resister is not built-in and cannct he extemally installed.
1.5K is not available for the single phase input series.

% 9. This is a short time temperature for during transportation, etc.

*10. The low-acoustic noise series use the high carrier frequency sinusoidal PWM control,
#11. The cutput current is dispiayed only while the SET key is being pressed.
%12, Short Cirunit Ratings

The drive is suitable for use on a sircuit capable of delivering not move than * RMS

symmetrical Amperes. [__HP rating 3
| 0 to 1 1,000
-, 2 [_ 5060

—51 — I
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M Terminal wiring diagram
3—phm.ﬁ.(|:
owar supply
{Mota 3} 200‘:0 230V B0/60Hz,
200V 50Hz
(Nots4) 200 10 220V 60Mz

Fuse

(UL typs is 200V, 50Hz
200 to 230V, 60Hz
Control input signal *2
Single-phate (Voltage cannot be input)
Ao Kk Formard 55—
2 C Qrwar
(Nota 1} 45 15 110V BOMz R ! Reverse
(UL typs is 100 s '
11231'. 50{30!-11 M A
0V 50Hz 1
{Note2) 300 e 290V 80HZ e .
( UL typa is 200 to
230, 50./60Hz

Frequency satting signal *3
(analw‘

=GRS
F{?g‘:?crksgc-tur *4 E
Characteristics !

curvs B)

main circuit

Clnput terminal for
control circuit

@Output terminal for '
control ¢ircuit

:
H
©Terminal for I
i
H

Artisan Technology Group - Quality

Inverter FR— U100
Motor

—*Alarm qutput
1| €l _ (Contact cutput)

ey pad
10 (+5V)

2(0 to 5V)
5(common) o

Grounding
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1

*32,
* 3,
*4,

Shert-circuit betwsen terminals STR-SD to perform reverse rotaticn with key pad

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

rotate in the reverse direction with the key pad operation sven if STR-5D are not

short circuited. (When Pr.79is1 or 4)

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

Valid when paramster No.79 is set te "2 or “4" via key pad.

ZW1Kk Q is recommended if the frequency setting is to be changed freguently.

(Note1) For single phase 100V power input series.

(Note2) For single phase 200V power input series.

(Note3) When using the low-acoustic, fully enclosed type series or 0.1K to 0,75K
modals of the low-acoustic noise, fully snclosed 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.
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H Explanation of terminal specifications

Terminal symbel Terminal nama Details

AC power input

terrainal Connest to a commercial power supply.

RS T

Main U V. W | nverter output

Givadit Tekminal Connest a 3-phase motor,

.l |Grounding terminal |Ground for inverter body. Ground this.

Forvward rotation Contact input terminal for the forward run command.

STF . i The motor will forward rotate when STF-SD are short
starting terminal | o0 ivad” and will stop when released.
; Contact input terminal for the reverse run command.
5TR 3:::;:3 :‘:E::‘;::l The motor will reverse rotate when STR-5D are short
9 circuited, and will stop when released.
Control : Common terminal for the contact input signal.
cireuit 5D f:;::; ’,:Lf;',fm &l This is not insulated from the frequency setting input
(Input common terminal &,
signal)

Power supply
10 teminal for ' DCSV. Tolerable load current 10mA.
frequency setting

Frequency setting Output frequency will be the maximum when DC 5V is

: input, #nd the inputoutput will be in proportion.
2 E'i;mlma] isiital) Input resistance D I0kR
oltage signa Max. tolerabls input voltage : 10V
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Terminal symbol Terminal name Details
Cont
ci?: f::GI Frequency setting :
(]. ul 5 i common Common re_rmrnal for the frequency setting signal,
Sir!;;rz:;?) ter vl This is not insulated from the contast input commen SD.
Contral ib contact output that indjcates that the inverter protection
Hriii i Alarm output circuit has fun:tmlnad and cutput has stopped,
{Ovtput : ARalithy B-C opened during alarm
signal) B-C closed d_urmg narmal operation
Contact capacity AC230V 0.3A, DC30V 0.3A

The terminals are screw!ess type, so prepare a smal| flat-tip screwdriver (tip
width 2.5 to 3mn) before wiring.
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B Protective function

The fellowing protection functions are built in to protect the inverter. If the
protective circuit functions, the inverter output will stop. alarm will display, and
alarm signal will be output. The motor will coast to a stop. The inverter must be
reset to resume operations,

Display

Function neme | Details | (Key pad)
The protective circuit functions during | Buyring acceleration oty (0C1)
acceleration, deceleration or gonstant ]

Overcurrant spesd when the motor output current . ar
shut down exceaded approximately 200% of the During constant spesd gre (oc2)
rated current, and the inverter output . . P
stops. During decelsration oL3 (0c3)
Regenerative The protective circuit functions when the DC voltags in the main
overvoltage circuit of the inverter exceeds the trip peint with the regenerative Ouf (OVT)
shut down energy during braking, and the inverter output stops.
The electronic thermal relay in the inverter detects overheating of
?JJI‘SSS,“ the motor caused by overload or the additional heating at low
(Elestronic| povar speeds due to fan action, and stops the inverter output. Install Fun (THM)

thermal a thermal relay on the output side of the inverter when using & 6 e

(’:';‘)" r | or more pale motor or when groups of motors are connested to
one drive.
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5 . Display
Function name Details
(Key pad)
?;:;lg:i“ The electronic thermal relay functions with the inverse time
{Elsetronic | In- characteristic to protect the output transistor when 150% or fur (THT)
thermal | verter |more of the inverter rated output current flows but the L
(’,:'1”)"') {avercurrent shut down is not activated (under 2009,
EEPROM The output wil! step when the EEPROM whish stores the PE  (pE)
breakage parameter set values breaks,
When 150% ( *2) or more of the inverter rated current fiows to
the motor during acceleration (or constant speed operation), this
function stops increasing of frequency (or reduces freguency)
until the load current decreases, to prevent the inverter from ir
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 deseleration, in contrast, if DC
voltage in the inverter exceeds the rated value, this function
stops reducing frequency to prevent the regenerative overvoltage

Whan stoppad
dus to this
function from a
corstant speed

shut off from being activated. When the regenerative erergy opsaren:
becomes low, this funetion continues deceleration again,
Insufficient The control cirguit willi not function properly if the inverter power
voltage voltqge drops, and will al;o cause an insufficient mutgr torgue
warning and increased heat generation. The inverter output will stop whun fy UV
(%3) the power voltage drops below approx. AC 115V, Operation will

resume when the power voltage is restored to a ¢orrect value.

corn . e
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(Nots)

* 1. The heat cumulative data in the electronic thermal relay will 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 signal will not be output when this protective function activates. |f the voltage is
insufficient { main circuit DC veltage is 230V or less) when the power is turned on, <0 0 - wil
display for approximately 10 seconds and then the insufficient voltage display “olu - will appear.
{No key pad operation will be accepted during the display of Ha)
1f the main circuit DC veltage is higher than standard tolerance when the power is turned on,
thg display “Frt © will appear. and if the voltage does not lower within 10 seconds, the display
«Uui - (overvoltage shut down) will appear.
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#® 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, ereate a sequence
that will hold the alarm output signal with an external equigment,

® Alarm display
The display aon the key pad will automaticaily change when the protective
function operates. (Only during monitoring.)

® 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 the RESET key on the key pad. If the RES terminal is set with Pr.60
(input terminal function selection), resetting will be possible by opening reset

If the short circuited state between terminal RES-SD is continued, “ FrHf " will

i - .artisantg.com
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3. DIMENSIONAL OUTLINE DRAWING

M Standard series FR—U120—-[_} — (L)
| 0.1 to 0.?5#(__! Installation screw M4 (Q'ty 3 mounting holes)

(Unit: um

Keyhols slot dimensions

Keyhoh slotted mounting hak a“

b
w
g Capacity A
1] -
l 0.1K 81
gms - [ 02K 86
l' . \ = 0.4K 101

= . o (o | wi |

#45 only for 0.1K.

—
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1.5K Installation s " (Unit -y 1
LU L. n screw M4 (4 places) (Unit: pm)

2-45 hals

L1

N

i
_LJL’ JJ H« _[P—

130

147

—

(Note)

For 1.5K drive, heatsink is provided o i
i n the left it will
loads. Do not hold heatsink with bare hzmcl.e R R e

L

—

-~ 61—

S
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B Low-acoustic noise series FR—U120—N ] —(UL)
(Unit : mm)

’70.1 to 0.4K l Installation screw M4 (3 places)

Keyhole slot dimensions
Keyhal slotied mounting hole "
, e
m Wi it ed W @
ogO _ Il
owio
" " 8 Capacity A
0AK 86
= |m L [ 02K 101 |
ol 0.4K 121
i !
58 i _4:_
0 A
L—
._52_.
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0.75. 1.5K | tnstailation screw M4 (4 places) (Unit : gn) f

|
|

l Capacity| A | B {Note}
075K | 1471 @ The 15K drive comes ]
L 15K [ 155 14 | equipped with a fan, ]

{Note) |
For 0.75K and 1.5k drive, heatsink is $tandard on the left and right and it will get HOT

at heavy loasd. Do not hold heatsink with bare hand,

— 12 s

———

—_—

._53—._
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i — — (UL
| Single phase 200V power input series FR—U1208 1 — (UL

‘ {Unit: ) |
0.1 to 0.4K I Installation screw M4 (3 places)
Keyhols slot dimensions
Keyho'e slotted mournting hak 46

|
|

jujnl
ao

118
130

24

7
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r . —
L _0.75K | Installation screw M4 (4 places) (Unit : mn)

2-45 hols

N Imle Hr g{»

118
130

A@»
{3
7
i
+

-
=

a7 |
|

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

| — 65—

——
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M Single phase 100V power input series FR—UMOW—-{_ 1 — (uL)

0.1 to 0.4K | Installation screw M4 (3 places)

(Unit ¢ mm)

Keyhola slot dimensions

e e ————

Kayho'e siotted mounting hole -

&

Capacity A
01K 86
02k | 121 |

| 04K 141
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M Fully enclosed type series FR— 20— J-¢
(0.1 to 0.75K I Installation screw M4 (3 places) (Unit : an) |

Kayholy sfatted
42 mounting hely
“f

2-918 hols Pratsctive cover

2- 415 hok

. Keyhole slot dimensions i i g_‘
' e ot o ) 101 | 38_.-]
L 43
T
78
*45 only for 0.1K, _J’
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e
s | —— T ¥ (Unit s m)
l 1.5K installation screw M4 (4 places) Unit : om
1
m-— 75 Protstiva covar
2. $15 hola \ |
)
)
“
\ 15
(Note) For 1.5K drive, heatsink is standard, so the {Note) The 1.5K drive comss aquipped
tempreraturée will rise by approx, 30 degrees with a fan.
L depending on the usage sonditions,
e T g e e [ S
— 68—

- —————————s s
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W Multi-function low-acou

!!_6 = ﬂ___ St_!_(i_lwl'se, fully enclosed_fy_{:a series FR—U120 -N I—¢
191 10 0.4K] installation screw M4 (3 places) o (Ui
. nit : me)

eyhiok
ning I-.;End

sy
Protecive Keyhoie slot dimensions '
Seyn — —— C/Mansions
& '

2 48 o
m :I' /
2
FCapanity A [ B
01K ! 105 | 43 J
02K | 121 ! 56 |
l 04K 1o 78 ]

Protsetive covar }
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- (Unit : nm) \

‘ 1.5K l Installation screw M4 (4 places) \

|

The 15K drive comes equipped

heatsink is standard, (Note)

75 and 1.5K drive, T Toe 1B
(Hote) :: rt:s?temprerature will rige hy approx. :0
degrees depsnding on the usage conditions.
. — - I—
— 70—
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9. SELECTION OF PERIPHERAL DEVICES

W Selection of peripheral devices

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

’ Power ;‘fl["tz; Applicable inverter | No-fuse breaker (NFB) or 'Mag'“’"‘ contactor (MC) | Wining (mf)
input (ks\f) model Leakage breaker (NV) Aarea| B area | C ares | R ]

—_— . T
0.0 | FR-UID-ND.1K 42), - (UL} NF30 model, N30 modsl 54
FR-U1204MB2K e}, -(uL) NFSOmodel N30 mods! A

FR-U]ZD-(N]G.!K{C}. -(UL) | NF30 modsl, N30 macl 5A 5

FR- ummmk e -(UL) | NF30 mods, stnmodar ‘.IDA §-K18 | 5.K21
FR- VISR e, -(UL) NF30 med, NV20 mods! 154, | 5-K21 | 8-k

,FF{onJlZGS-iN_?U.‘K. (UL) | NF30 mods!, NvaﬂmcdarsA 5-K1B| s- KEU
Fﬁ-unzm&.-{m) NF30 madel, N30 modal 104 | 5-K18 | 5- K21 |
200\ 4 [FR- U1Mx (uL) NFm NVI0 modal 104 | $.K21 | 5.k 25
’ 07 | FR- umswms*((T‘NFsu model, NV3p NV30 madal 154 | S-K21 | 3.K25
Single ‘FF{ LT10W- I OW- 0.1 |K-_L:|'L_) BH-K modsl, N30 modal 104 | sﬁs.xm
0.2 |FR. unc-wwluzrc (UL} [BH- Kmodor.NWEmoEis-'ﬁA 5-K21 | 8-K25

phase

00

100V FR-UTHW-NDAK, -(UL) | BH-k model, N30 madel 204 | S.x21 5.Kz5 |
A |

3-phasa
200

Single
phass
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Powerl :ﬁ;nu: Applicable inverter
input l (kW)

mant AC reactor

model l output reactor

Power factor improve- ‘ Low-atoustic noise

Fuse Rating
Class ‘ Amp./ Volt

3-phase
200V

FR-BOL-04K

FR-BAL-04K (Noted)
ER-BAL-04K (Noted) FR-BOL-0.4K
FR-BOL-0.4K
FR-BOL-0.75K
FR-BOL-1.5K

ER-U12N0.1K4eh -{UL)
FR.U12000.2K 4c) (UL)
FR-D120-N0.4K () @3 |FR-BAL-04K
ER U180 75K49).-(UL) | FR-BAL-0.T5K

K5orH | 34250V
KSorH | 5420V

K5orH | 8A/280\V
KSorH | 1547250V

KsorH | BA/ 50V

ER-U120:4001,5K e (UL) ER-BAL-1.5K

FR-BOL-0.4K
FR-BOL-0.4K
FR-BOL-0.4K

FR-U1205-N0.4K, -(UL) | FR-B AL-0.75K

BAL-15K (Noted) FR-BOL-0.T5K
FR- Noted) | FR-BOL-0.4K

KsarH | 54,/ 250V

bl
phase | 02 FR-UNIWN0.2K, -(UL) FR-BAL-0.TK (Nocted) | FR-BOL-04K KsorH | 15A/250V | |
e FR-UTOW-04K, -(UL) FR-BAL-15K (Notad) | FR-BOL-DAK | KSorH 254,/ B0V |
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{Note)

1. The wiring sizes are shown for a 20m length, 4

2. When installing an MC on the invertar power '
supply, select the mode! according to power  Power
supply capacity and wiring distance as copanii |
shown on the right. (kVA)
The A, B, C areas in the figure correspond
to those in the above table. S-K10 is selectad i !

when using a power factor imprevernent ¢ 10 m;"ﬁrﬁg( .
reactor FR-BAL on the 0.4 ta 1.5K rodsls, , o im
3. Usea $0.410 ¢ 1.0 s0lid wire or 0.3 10 0 75,7 (Note)
stranded wire for the control Jead,
4. The power factor may drop slightly below 0.9,

The figure shown is based upan wire
sizes recommanded in the abiove table.

- .artisantg.com
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@ An excessive peak current will flow to
the power supply input circuit when

1500
the inverter is directly connected to 8 Powar
large capacity power supply trans- g:‘.ﬁw s
former (500kV A or more, wiring 10m {kVA)

or less), and the inverter may be damaged. i

Always install the optional power factor 10 wiring
improvemnent reactor FR-BAL in this case. fangth (m)
(Use the 0.4kW FR-BAL for 0.1 K and 0.2K.)

® The wiring length bstwesn the inverter and motor must be less than 100m.
The contro! line must be 30m or Jess and must be separated from the main power
wire. Use a twisted pair wire for external frequency setting sighal input.

@ Connect as shown below when installing.

3.phasa Single phase

- Inverter I
HFE.EE A . NEB ;“'3’:-'}-( ety
TR U =T+ R U

Power St ¥ Power i Y
=uw'v“£—ﬁ.“*—-z s v A Sl M
s L <ot w
— 74—

tisan C g up - Q ty -
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Revision

= - v 3
Publication Instruction

date manual No. Details of revision

AUG. 1993 | IB(NA)+66425—A | First edition

Addition : Single phase power supply version
SEPT. 1993 | 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. 1895 | IB(INA)+66425—E | Addition : Page 20. 46. 47. 48. 51

[ JULY. 1995 | IB(NA)+65425—F | Addition : Stop key function, Pr.75
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AMITSUBISHI ELECTRIC CORPORATION

HEAD OFFICEMITSURISHI DENKI BLDG, MARUNDUCH! TOKYD 104 TELEM:J24532 CABLE MELCO TOKYD

[TYPE|FR-U120 EIBUN TORISETU]
| cooe 1AZ~G32 |

1B(NA)SBIZE-F(SS00)ROD  Printad i Japan

Spacificanions aré sbjiét to changs without notica.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




