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SAFETY PRECAUTIONS

APPLICATION OF THE CAUTION SEALS

These seals indicate warnings for use of the Mitsubishi inverter to ensure safety. When the "retry function*® and "automatic
restart after instantaneous power failure” has been selected, apply the aboveiabels according to the application spaces.

When the retry i
function has been |
selected, apply these
CAUTION seals to

/\ CAUTION

(RETRY FUNCTION
SELECTED)

Keep away from the motor and machine.

easily identifiable
places.

after the occurrence of an alarm.

They will start suddenly (after a set time)

CAUTION

(RETRY FUNCTION
SELECTED)

AKeep away from the motor and machine.
They will start suddenly (after a set time)

after the occurrence of an alarm.

When automatic restart
after instantaneous
power failure has been
selected, apply these
CAUTION seals to

easily identifiable places.

[\ CAUTION

AUTOMATIC RESTART AFTER
INSTANTANEQUS POWER
FAILURE SELECTED

AN, Keep away from he mlor and ‘machine.

They will start suddenly (after a set time)
after the occurrence of an Instantaneous
power failure.

CAUTION

! AUTOMATIC RESTART AFTER
i INSTANTANEOUS POWER
FAILURE SELECTED

i A Keep away-from the motor and machine.
: They will start suddenly (after a set time)
after the occurrence of an instantaneous

power failure.

MONITORING MODE DISPLAY LABELS
These are monitoring mode display labels for the parameter unit. To display the motor speed (rpm), line speed (m/min)
or the like, apply the required labels on the left to the unit character’portions *Hz*, *V* according to the display unit,

rom rpm

m/min - m/min

mImin m7min 1/min 1/min

% - %01 X014 X001 x0.01

BC172C200H01

PARAMETER UNIT FR-PU03

MONITOR EX OP

oF

. Stick the
"Bz label here.
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\




SETTING MEMO

This seal allows a record of the set values for all functions to be kept sothat they can be checked at any time. Stick it
to the surface of the inverter, or operation box, etc., as required (do not stick it to the rear face of the inverter cover),

SETTING MEMO (FR-A024-(UL))

3 o Name Setting range | Faclory  joustomers 53 Name Setting range Faquxy | Customers
i 0 [Torque boost {manual) 0to 30% 6% 5 wheeli 0,0.110 6 sec.,
1+ TUper imit 0o 1200z 20t %‘:’ 57 {Free-wheeling time for restart 9999 9999
» |2 {Lower limit f 0 to 120Hz OHz o2 | 68 | Start-up time for restart 01to 5 sec. 0.5 sec.
§ | 3 |Base frequency 0 to 400Hz 60Hz 59 | Input terminal allocation 0 to 9998, 9999 8999
s frequen | 29 lInput torminal allocation |
‘g | 4 13-speed setting (high speed) 0 H 60Hz. | 60 jInput filter time constant 1% 8, 9999 9999
2 | 5 {3-speed setting(middle speed) | 0 to 400Hz 30Hz 61 Tone control selection 0,1 [
L | 6 |3-speed setting (low speed) 0 to 400Hz 10Hz en motor circuit detection
&1z ion time 0 10 3600 sec.| 5 sec. 52 | 010 200%,9999| 50%
8 | D ion time 010 3600 sec.| 5 sec. 63 | Qpen motor circuit detetion | 00510 T5ec., | ¢ oo
s Rated out- tim 9999
Electronic thermal overload (—
9 010 500A | put current c@ tant output r: i
Iz nstant o range slip
10 :c:y tion braki 0 to 120H; m;: = ¢ {compensation slection __ reslon seecion ki =
injection braking iz iz Ve |
1, 2,
111 |DC injection braking time 010 10 seo. | 05 seo. ﬁ'?%msi ol prevertion 0.1.2.3 0
12 | DG iniection braking voltage 010 30% 6%, 66 | fundion el rall preventio 0o 400Hz §0Hz
13 | Starting 0 to 60Hz 0.5Hz « |—|frequency -
14 | Selection of applied load 0,123 9. & | 67 | Retry count after an occurrence| 0to 10, 101 to 0
15 | Jog 0 to 400Hz 5Hz % |- _|of inverter alarm 110
16 |Jog time 0 to 3600 sec.| 0.5 sec. 5 | 68 Retry waiting time 0.1 to 360 sec. 1 sec.
17 [External thermal refay input 0.1 [1] § |69 | Clearing retry count 1] [}
Upper IlmMrequenw for high £ ecial regenerative brake di 010 30%
18 | sped operation 120 t0 400Hz | 120Hz gl Special reg @ duty) Noe sy 0%
19 | Base frequency voitage 0'to, 3980V, 9999 8 |71 | Applicable motor selection 0.1 )
< 55 =
Reference frequency for S |72 Selection for PWM frequency 0.7 to 14.5kHz 1kHz
2 i 1t0400Hz | 60He & [73Selection for 0 to 5V/0 to 10V 0,1 0
- 20 | Stall p_revenlion function 010 200% 150% g Selection for ourrent input
2 Stali revenhan function 74 L rotati ion direction command 0.1, 100, 101 o
R % 23 opeuﬂmn lweledﬂ set eo'eﬂ' icient| © '%92&0%’ 9999 selet;( ion
& g ble-speed operation |~ | Reset selection/detection of
g 2 | 24 | Multiple-speed setting (speed4)] © 1O, 2 200 | o000 75 | parameter unit disconnection | 010 3. 1410 17 “
k] Siy compensaﬁon time 0.01 fo 10 sec.,
§ | 25 | Multipte-speed setting (speeds)| 019,800Hz, | gogg 76| Constan 9999 0.5 sec.
2 < lect for disablin:
5‘ 26 | Multiple-speed setting (speede)] 019.400Hz, | gg09 17| sega, ameter witing - 01,2 . 0
§ | 27 [Muttipte-speed setting (speed7)| 019,300Hz, | ggqq 78 | Selection for reverse fotation 01,2 0
S ;
= Selection of acceleration/ 01,2 0 79 | Selection of operation mode 0t04,6t8 ]
@ celer ion pattern _ = ; Motor capacity 0.1 to 3.7kW, 9999
B |G brake 0.1 0 - 9999 (Note 3) ;
Computer fink EZROM write |- 81 |Rated slip _ :
31 |vatiay 0, 1, 9999 L 91 | Frequency jump 1A :
32 [ Communication speed || %d8 o, 9% o {92]Frequency jum ;E j
| 33 [Operation command selection |0, 1, 9995 [ 2 —3%? e ‘"m" = :
[ 34 [Speed command selection 0,1,999 |- 0 £ [2ifrequency ju - |
35 | Start-up operation mode 0, 1, 9999 [ < |95 Frequency jum |
|36 [Station number selection 0to 31 0 g 92‘2 ;{ m""” . :st ;
o s |3 ulti-speed (s i
37 { Speed display 0.01 1o 9998 0 'g 127| Multi-speed (speed 9) :
| 38 | Frequency at 5V (10V) input 110 400Hz 60Hz o |128|Multi-speed (speed 10) !
|1 30 | Frequency at 20mA input | 1o 400Hz | Hz § [129]| Multi-speed (speed 11
H 40 xocagmn :)i o;&o;:l terminals . 00to 44 2 g 130] Multi-speed (speed 12)
|58/ 41 | pdlusting the SU frequency Oto100% | 10% 131] Multicspeed (speed 13
835142 [Fut Vaiue 0 to_400Hz 6hz 132| Multi-speed {speed 14)
S, FU frequency value in reverse Oto 400Hz, 9990 133 Multi-speed {speed 15)
28] o |Caion - - @ [900]FM terminal calibration
4 ?.Pn({a acceleration/deceleration ;)e tcn 3969“9@9 9099 2 [q02) m?'s for frequency setting
o voltage
45 |2nd deceleration time Qo0 | oee 3 [ Gain for sefiing
s 0t030% 5 {FClvoltage
§ |46 |2nd torque boost i 9999 F | 04| Bias for frequency setting oto | 0to [eal oz
g 27 | 2nd viF ) 0 o 400Hz, & |7 eurrent 20mA | 60Hz
(base frequency 9999 5 [o0s| Gain for frequency setting. 0t | 1% o
48 {Data length 0.1 0 current 20mA | 400Hz
| 49 { Stop bit length 0, 1,899 1 Selection for key click sound 0.1 ]
Y Parity check 0.1.2 2 é’ Selection of the parameter unit 012 °
£ [ 51| OR, LF code selection 0.1, 2, 9999 1 8[| display data - 4
£3 Number of communication 9909 sg Alarm clear — —
g% % lreiies - oo 10. ! ’ 8‘% 997 | inverter reset — -
88 | 53 | Communioation check ime ~ | 0.0.1%0 0 £ 5[098] Parameter all clear = =
| 5¢ | Selestion of FM terminal 01 ° 999] Parameter clear = - ;
»E y
] Reference for frequency Oto400Hz | 6o 0.1 0.2 26A  075K.... 4: ;
38| % Imonitor (FM) " z ration of the builtin brake
8251 i}e,f,f)‘e""e for current monitor | 4, 5504 &"?2‘1.32'"1 wansistor. Pr. 70 can' be read when Pr.30 is equal 10 0.

3. 200V class: 0.110 3.7kW 400V class: 0.2 to 3.7kW




Thank you for choosing the Mitsubishi Inverter.

This instruction manual gives handling information and precautions for use of this equipment.
Incorrect handling might cause an unexpected fault. Before using the inverter, please read this
manual carefully to use the equipment to its optimum.

Please forward this manual to the end user.

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you have read through
this instruction manual and appended documents carefully and can use the equipment correctly.
Do not use the inverter untit you have a full knowledge of the equipment, safety information and
instructions.

In this instruction manual, the safety instruction levels are classified into “WARNING" and
“CAUTION".

Assumes that incorrect handling may cause hazardous conditions,
A WARNING resulting in death or severe injury.

A Assumes that incorrect handling may cause hazardous conditions,
CAUTION resulting in medium or slight injury, or may causs physical damage
only.

Note that the CAUTION level may lead to a serious consequence according to conditions.
Please follow the instructions of both levels because they are important to personnel safety.




SAFETY INSTRUCTIONS

1. Electric Shock Prevention

A WARNING

A\ While power is on or when the inverter is running, do not open the front cover.
You may get an electric shock.

A\ Do not run the inverter with the front cover removed. Otherwise, you may access the
exposed high-voltage terminals and charging part and get an electric shock.

A\ If power is off, do not remove the front cover except for wiring or periodic inspection.
You may access the charged inverter circuits and get an electric shock.

A\ Before starting wiring or inspection, switch power off, wait for more than 10 minutes,
and check for no residual voltage with a tester.

A\ Use a class 3 or higher earthing method to earth the inverter.

A\ Any person who is involved in the wiring or inspection of this equipment should be fuily
competent to do the work.

A\ Always instail the inverter before wiring. Otherwise, you may get an electric shock or be
injured.

A\ Operate the switches with dry hands to prevent an electric shock.

A\ Do not subject the cables to scratches, excessive stress, heavy loads or pinching.
Otherwise, you may get an electric shock.

2. Fire Prevention

A CAUTION

A Mount the inverter and brake resistor on a non-combustible sutface. Installing the
inverter directly on or near a combustible surface could lead to a fire.

A\ If the inverter has become faulty, switch power off on the inverter's power supply side.
A continuous flow of a large current could cause a fire.

A\ When using a brake resistor, use a circuit to cut off the power when an inverter error
signal occurs. Failure to do so could cause the brake resistor to abnormally overheat
and a fire to start if a fault occurs in the brake transistor, etc.

A\ Do not connect the resistor directly to the DC terminals P,N. This could cause a fire.

3. Injury Prevention

A CAUTION

A\ Apply only the voltage specified in the instruction manual to each terminal to prevent
damage, etc.

A\ Ensure that the cables are connected to the cofrect terminals. Otherwise, damage, efc.
may occur.

A\ Always make sure that polarity is correct to prevent damage, etc.

A\ While power is on or for some time after power-off, do not touch the inverter or brake
resistor as these will be not and you may be bumned.




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

(1) Transpotation and mounting

A CAUTION

A\ Take care when carrying products, use correct lifting gear.

A\ Do not stack the inverter boxes higher than the number recommended.

A\ Ensure that installation position and material can withstand the weight of the inverter.
install according to the information in the Instruction Manual.

A\ Do not operate if the inverter is damaged or has parts missing.

A\ Do not lift the inverter with the front cover attached. It may fall off.

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

A\ Use the inverter under the following environmental conditions:

Environment Conditions

-10°C (14°F) to + 50°C (122'F) (non-freezing)

Ambient temperature  [(-10°C (14°F) to + 40°C (104'F) when the dust-protection structure

attachment is used)

Ambient humidity 90%RH or less (non-condensing)

Storage temperature  |~20°C (—~4'F) to + 65'C (149°F)

Ambience Indoors, free from corrosive gas, flammabie gas, oil mist, dust and dirt.

Altitude, vibration Max. 1000m (3280.9 feet) above sea level, 5.9m/S° (0.6G) or less
{conforming to JIS C 0911)

e Temperatures applicable for a short time, e.g. in transit.

(2) Wiring

A CAUTION

A Do not fit capacitive equipment such as power factor correction capacitor, noise filter or
surge suppressor onto the output of the inverter.

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

(3) Trial run

A CAUTION

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




(4) Operation

A\ CAUTION

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

A\ The stop key is valid only when function setting has been made. Prepare an
emergency stop switch separately.

A\ Switch off the start signal when resetting the inverter. Failure to do so may start the
motor immediately after reset.

A\ Do not use for loads other than the 3-phase induction motor. If another electric device
is connected to the inverter output, the device could be damaged.

A Do not modify the equipment.

A\ The electronic motor thermal protection does not guarantee 1o prevent motor burn out.

A\ Do not use a contactor on the inverter input for frequent starting/stopping of the
inverter, use contro! signals.

A To reduce the effect of mains conducted electromagnetic interference, use a RF! noise
filter. Take care to ensure that electromagnetic radiation from the inverter does not
damage or affect the operation of nearby electrical equipment.

A When driving a 400 V class metor with the inverter, use an insulation-enhanced motor,
or measures should be taken to suppress the surge voltage. Surge voltages atributable
to the wiring constant may occur at motor terminals, deteriorating the insutation of the
motor.

A\ When parameter clear or all parameter clear is performed, each parameter returns to
the factory setting. Re-set the required parameters before starting operation.

A\ The inverter can be easily set for high-speed operation. Before changing its setting,
fully examine the performances of the motor. and machine.

A\ The inverter does not have a holding stop facility. For emergency stop, another circuit
must be used.

(5) Emergency stop

A CAUTION

A\ Provide a safety backup such as an emergency brake which wiil prevent the machine
and equipment from hazardous conditions if the inverter fails.

(6) Maintenance, inspection and parts replacement

A CAUTION

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

(7) Disposing of the inverter.

A CAUTION

A\ Treat as industrial waste.

(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. Atways replace the cover and fol-
low this instruction manual when operating the inverter.

A-4
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GUIDELINES FOR HANDLING

Improper handling of an inverter may cause matfunctioning, reduction in service life, or severe
damage.
Handle the inverter carefully; refer to the description and caution information provided in this
manual.

important Refer to:

Power Supply Specification

Power supply The power supply must meet the requirement inverter. P17

‘ ‘ ' Use of Magnetic Contactor
i It is not necessary to use a magnetic contactor. If a magnetic
" contactor is used, do not use it for start/stop control of the p.128

No-fuse inverter. If it is used to start or stop the inverter, it will damage
breaker the inverter.
(NFB) | | |
Magnetic  Z 22 Input Reactor

contactor | 8 | If the inverter is installed directly 1o a large capacity power
(MC) N supply (500 kKVA or larger, and wiring distance of 10m
Power factor =7 (10.9yards) or shorter) or for power factor improvement, p.129
improving installation of a reactor (option) is required.

AC reactor Choose a reactor according to the inverter modeli:

+ Power factor improving AC reactor - 0.4K to 3.7K

instailation Location

The service life of the inverter is influenced by temperature.

Ambient temperature should be held within the specified limits. p.10

When mounting in a separate enclosure, check the heating p.120

effect watls loss specifications (page 120) and provide for

adequate heat dissipation.

Wiring

Incorrect wiring will damage the inverter.

The control signal lines must be run as far from the main

circuit as possible so that the inverter will not be affected by

noise. p.11

« If wiring distance is long, check the following:

1) Parameters to be set if general-purpose magnetic flux vector
control mode is selected (refer to page 53.)

2) Leak current (refer to page 116.)

L Equipment Connected to the Output Circuit

Grou?\ding Do not connect a PF cormection capacitor, surge suppressor, or radio noise
filter {option FR-BIF(-H)). if any of these are connected, the aquipment
may be darnaged or an inverter alarm may ocour.




1. PRECAUTIONS

Use the inverter within the permissibie

ambient temperature range
Temperature has a critical influsnce on the ser-
vice life of the inverter. Ambient temperature
must be controlled- so that the inverter is
operated within the permissible temperature
range. Also see inverter instaliation instructions
and environment.
(Refer to page 10.)

Connecting input power to the output

terminals of the inverter, will damage

the output transistors.
If power supply voltage is applied to terminals U,
V, and W, the inverter wiil be damaged. Check
the wiring and operation sequence (commercial
power supply switching, for example) carefully.

T
1101 19 o) )

Power supply.! !’ '

Do not touch the inside of the inverter
during operation
The inverter has high voltage circuits. Before at-
tempting inspection inside the inverter, discon-
nect power supply and be that the POWER
indicating lamp is  poyer

OFF. (also used Indicating lar?fm it indlicat

it indicates
as .the‘charge ,o\ @high-vonaga
indicating famp) ramaing

Note: It takes more than 60 sec for
discharge of the internal capacitor
after disconnecting power supply.

Radio Noises

The inverter input/output circuits (main circuits)
contain high harmonics which may cause inter-
ference to communication equipment (AM radio)
being used near the inverter. If interference oc-
curs, use a noise fittker (FR-BIF(-H) option, only
for input circuit), or line noise filter (FR-BSFO1
option) to reduce radio noise. (For details, refer
to page 110 to 1186).

Do not attempt Megger test on inverter
control circuit
If insulation resistance is to be measured for the
power supply lines and the motor, either discon-
nect the wire at the inverter terminals or short
the terminals as shown in the iltustration below.

Inverter

| Motor

Do not use disconnect switch magnetic
contactor at the inverter output to start
or stop the motor (inverter).
If star/stop of the motor (inverter) is repeated
frequently, it will cause failure of the inverter.
Use the stant signal at the inverter,

ON OFF
ON OF:,J ON OFF

Power supply —8—0—-- / \
Magnetic contactor | N\
(MC)

Do not connect PF correction capacitor,
surge suppressor, or radio noise filter
(option, FR-BIF) at the output side.
If any of these equipments is connected to the
output side of the inventer, it will damage the in-
verter or damage the capacitor or surge sup-
pressor.

s

Phase advancer

capacitor

Grounding
Due to high-speed switching operation of the in-
verter, leakage current will be increased com-
pared to conventional inverters. Always ground
the invertar and the motor. When grounding the
inverter, use the grounding terminal provided.
Estabhish a low resistance earth ground as ciose
to the drive as possible. Do not connect through
pipe threads, slip joints, or other high resistance
paths to ground.



2. NOMENCLATURE AND FUNCTIONS

— Description of inverter

B [

|

[

Symbol

200V

400V

Capaclty of Parameter
Symbol | , Cpiicabie Motor| | SY™®! Unit
0.1K to .- P Instakled
37K Capacity in “kwW"™ Not

installed

Symbol | Version
None | Japanese
North
uL Armed,




2. NOMENCLATURE AND FUNCTIONS

& Inverter without Front Cover

Indicating lamp
(POWER)
Lights when power is
supplied. (also used
for charge indicating
lamp for capacitor)
Alarm indicating
lamp-(ALARM) |(p.103}
Lights when the
protective circuit is
activated.

s

Parameter unit
connector

Used for connecting
the parameter und. it
is also used for the
connection of optional
connection cable.

Terminal block for

COMtrol signats {p.15)
Used to connect the
signals such as the
start signal and the
frequency setting signal.

supply and hotor {p.14)
Used to connect the
power supply and the

= S==——x\(9

Calches for front cover
(2 places)

motor, efc. It also has
the terminals for brake
resistor.

& Removing/Attaching the Front Cover

® Removing the front cover

'1\
y 4

o Attaching the front cover

Press down on the latches (2 pcs.) at the top of the front
cover and pull forward.

Insert the tabs (2 pcs.) at the bottom of the front cover
into the recesses in the chassis and push the front cover
toward the chassis until the latches engage securely.

Notes: 1. After attaching the front cover, test to make sure
that it is securely held in place by the latches.

2. On inverters equipped with a parameter unit, the

inverter cover can not be removed easiy

becauss the parameter unit is connected through

to the chassis. Thersefore, when removing the

front cover, use caution not to damage the

connector.




2. NOMENCLATURE AND FUNCTIONS

® Parameter Unit Location

The parameter unit can be mounted directly on the inverter, or installed in a remote location

with an optional cable.

In a remote installation, the parameter unit may be used as a hand-held unit or mounted in an

enclosure.

Removal and installation of the parameter unit is permissible while the inverter is powered up

or in operation.

= Removing and installing the Parameter Unit
& Removing the parameter unit from the inverter

The parameter unit is fixed to the inverter with clamp

Lugs (2 pes.)

screws. Follow the steps indicated below to remove it
from the inverter.
(1) Open the cover at the front of the parameter unit.
While pressing to the right against the hinge (1)
at the upper left of the cover, pull the cover
with the thumb lightly pressing on the lug
(2), at the upper right of the cover.

(2) Remove the clamp screw from the parameter unit.

Then, remove the parameter unit from the inverter.

on the inverter directly
(1) Connection

Insert the parameter unit connector into the connec-
tor in the inverter as shown in the illustration in the
left.

(Press on the parameter unit to insert the connector
securely.)

Clamping the parameter unit

Clamp the parameter unit to the inverter with the
clamp screw.

(2

-~

Note: When installing the parameter unit to the inverter directly, it must be mounted on the front cover
of the inverter. Never install it on the inverter with the front cover removed.




2. NOMENCLATURE AND FUNCTIONS

¢ installing the parameter unit using a cable
(1) Connection

orientation.

(2) Fixing
Align the guide pin
with the guide siot.

Assemble one end of the connector to the inverter
and other end to the parameter unit. Use the guide
pin and guide slot to determine the correct connector

(Forcing the connectors together in opposition to the
polarizing guides will damage the inverter.)

After connecting the connector to the inverter unit,
securely fix it with the mounting screws.

Note: Use the connection cable available as an optional accessory to the parameter unit,
If it is necessary to securely fix the cable to the parameter unit, use the L-pattern cable.

® Removing and Attaching the Parameter Unit Cover

f

J

00
00
00

ool
1

loooQaaq,
(xfafslafs]
(ofs]sfsls]

(1) Open the parameter unit cover 90°
While pressing to the right against the hinge (1) at
the upper left of the cover, pull the cover with
the thumb lightly pressing on the lug (2), at
the upper right of the cover.

(2) Pull the parameter unit cover to the left to remove it
from the parameter unit.
Adjust the parameter unit cover position so that the
siot faces in the direction as illustrated in the left.
The parameter unit cover can be removed only
when the slots are set in this position.

push to the right.

Note: When attaching the parameter unit cover, set the
siots in the cover in the direction as illustrated and




2. NOMENCLATURE AND FUNCTIONS

® Removing and Attaching the Accessory Cover

Insert the tip of a screw driver into the slot at the right side
of the invertar and pull the handlie of the screw driver up
around the siot to loosen cover.

Puli the cover toward you to remove.

To attach the accessory cover, inser the left edge of the
cover into the slot in the inverter and push the right side
of the cover against the inverter.

Accessory cover

Notes: 1. After attaching the accessory cover to the inverter, test to be sure that it is securely
attached.
2. Do not pry with the screw driver while it is inserted in the slot. Prying may damage or
break the accessory cover.

2 Handling the FR-ARWO03 Parameter Copy Unit

The FR-ARWO3 parameter copy unit can be connected to the inverter directly or with an op-

tional cable. Options, function settings, and operation status monitoring can be done, the same

as with the FR-PUO3. Note that the function assigned to the @ key on the FR-ARWO03 dif-
fers from that on the FR-PUO3.

With the FR-ARWO3 it is possible to read the inverter parameters set for individual applications

collectively and to copy them to other inverters.

Note: 1. Do not copy the parameters between differing voltage classes or differing capacities.
If the parameters are copied between differing voltage classes or differing capacities,
the motor rotation may become unstable, unexpected alarms may occur, or the
inverter's performance may be acheved. Contact Mitsubishi if the parameters are
copied by mistake.

2. If copying the parameters from old version to new version, the set value of Pr.31 and
Pr.81 changes. After parameter copy from old version to new version, manually set
“0” to Pr.31 and set “9999" to Pr.81 in new version.

Please see the following sarial number to distinguish new version. The serial number
is shown on the name plate. New version has the same or higher number.

Model name Serial Number
FR-A024-0.1K to 1.5K 863 OOOCO0
¥63 OOOOO00
FR-A024-2.2K, 3.7K P63 OOOCO0
FR-AQ44-0.4K, 0.75K H63 OO0
FR-A044-1.5K to 3.7K J63 OOO000




2. NOMENCLATURE AND FUNCTIONS
e R e =

u Handling the FR-PUG2.y Parameter Unit

The FR-PU02.; parameter unit can be connected to the inverter using an optional cabie.

Note: With the FR-PU02.1, setting the inverter parameters, operating frequency, and running
operation for forward and reverse rotation can be done. However, monitoring (including
graphic) and other operations can be done only within a limited range.
If the FR-PUO02.1, is used and Pr. 37 (speed unit) is set to 100 or higher, a value that
ignores the third and above digits, and which also ignotes the monitor display will be
applied. (Note that the set value is registered, so if the Pr. 37 set value is read with the
FR-PUO3, a value that is set to 100 or higher will display.



3. PREPARATION BEFORE OPERATION
B e e e e

1. Unpacking and Checking the Product

Afer unpacking the inverter, check the rating plate on the right side of the inverter to make sure that
you have recsived the product that you ordered. Also make sure that the product is not damaged.

® Rating plate
MITSUBISH WveRTER
Model MOOEL. FR-A024-0.2K
FOWER oW Applicable motor capacity
Input rating ————f+ AC NPUT 200 |0 230V S080Hz
ouTRuT 158 Output rating
Serial number SERIAL A3X040001
AuMITSUBISH ELECTRIC CORPORATION ~ MADE IN JAPAN

® Accessory - Instruction manual
If any questions arise or delivered product has defects, please contact your Mitsubishi dealer.

e

2. Preparation of Apparatus and Components Necessary for Operation

The apparatus and components to be used differ depending on the application requirements.
Select the necessary items by referring to the table on page 9 (Operation Control Modes).

e

3. Installation
install the inverter considering location, physical orientation ambient temperature, and atmospheric
conditions. Improper installation may shorten the service life or degrade the performance of the
inverter. (see environmental conditions; page 120)

e

4. Wiring
Connect the input power, output to the motor, and control signal lines to the terminal block. (see
cautions on wiring notes; page 11)




4. OPERATION CONTROL MODES

The FR:A024 inverter has three, operation modes. Select the ‘mode:that fits: the application and
operation conditions, and prepare the components required.

. Connection examples

Vanable res:stor

Mode 1. External Signal Operation 2. Parameter Unit (PU) 3. External Signal/PU
9 Mode Operation Mode* - Operation Mode
Inverter operation is Inverter operation is controlled | I this mode; the inverter is

o | controlled py extemgl by using the keys on the ppgrg?e;i using the external *
F? operator. control devices. parameter unit. control and the keys on ’the~
2 In this operation mode, parameter unit, both outlined
c since no connection of to the Iveft;;’(For“detaiIs, refer
% the signal lines is required, to page 31.) ‘
@ the operation can be started 2

S ' _immediately. after installation.

Ky
c
2

Inverter

Connection-cable

unit

T

Inverter

J F—L‘: Connection cable

. Variable, resnstor
‘[Start'switch )

m|ng and/or operatmg the mverter (Refer to page 4)

The’ parameter unlt hereinafter referred to as the PU, is an optnonal keypad used for program-



5. INSTALLATION T

Instali the inverter in the upright posi Avoid installing the inverter in the follow-
tion. ing places.
The inverter must be installed in an upright ® Places subject to direct sunlight.
position to allow sufficient heat radiation. ® Humid air {above 90% noncondensing)
Installations other than vertical, or obstruc- S
tions in the cooling air path, will cause over ‘,O:
heating and reduced service life. \J ak
P e 2
~
T ‘ é y | ¢ g g
\A

= L & o
Y ® Places with airborne oif mist, dust, or lint.
O X X Places exposed to corrosive gas. Places

Sideways Installation exposed to salt laden air.

Upright k ) Flat Instakati
K END
sep ambient temperature within the per- iy
missible temperaturs range. A
If the inverter is installed in surroundings of AN
high temperature, or installed inside an WA 6
enclosure without adequate cooling the ser- Y
vice life wiil be signifticantly reduced. ® Places subject to vibration.
To install the inverter inside an enclosure,
consider the cooling method as well as the P
dimensions ot the enclosure necessary for FREQROL —~{¥
adequate heat dissipation. VAN

o Permissible temperature range

>
/Ig/

—10°C (14°F) to +50°C (122°F) (The futly ..A\O
closed specification product is -10°C
(14°F) to +40°C (104°F).) ® Places exposed 10 explosive gas.
® Points where ambient temperature is
measured CQ)//%
ofrmearor 3
4 FREQROL N /N
aa> N x x
. ~
AR ,ﬁ (
5 cm {1.97inches) § cm (1.97inches)
] ® On a surface of inflammable material
5°'““'97'"°"“’; ® ®: Measuring points such as wood.
® Minimum clearance around the inverter //A( [{¢( /
100mm (3.94inches) o« more /-\
’ 0 /
10mm (0.3gnches) o1, more. 10mm (0.3%nchas) or mare ,\
N

N

=i i

-10 -



6. WIRING
L

6.1 Precautions \
When wiring, consider the following items to avoid erroneous operation, damage or incorrect
usage 1o the inverter.

— Cautions on Wiring

(1) Do not connect the power supply wires to the output terminals (U, V, W) of the inverter.

If they are connected to these terminals, it will damage the inverter.

Terminals P and PR are used for connection of the optional brake resistor (refer to

page 131). Never short circuit or connect anything other than the brake resistor across

these terminals.

(3) Use sleeved solderless terminals for the connection of the power supply and the motor.

(4) Common terminals SD, 5, and SE in the terminal block for the control circuit are not
at the same potential. Do not connect or ground these terminats.

(5) Use only shielded or twisted cables to connect the control circuits. These wires must

be routed as far as possible from the main power and AC relay logic circuits.

During wiring, close the slots on the top of the inverter with a cover so that cut pieces

of wire will not enter the inverter.

(7) 't modification of the wiring of other work becomes necessary after operating the in-
verter, do not touch the wire or terminals until power is disconnect and the POWER
CHARGE indicating lamp is extinguished for at least two minutes.

(8) Any pefson who is involved in the wiring of this equipment should be fully competent
to carry out the work.

(2

-4

6

— Wire Size and Wiring Distance

(1) f the motor is installed a long distance from the inverter, available motor torque will
be reduced due to voltage drop in the motor cable, especially when the motor is
operating at low frequencies. Select the wire size so that voltage drop is less than 2%.

(2) At extreme distances, the charging current generated due to floating capacity between
the wires may trigger the current limit function. To avoid this problem, the maximum
wiring distance should be limited to the values given in the following table. If the ap-
plication requires wiring longer than the permissible limits, refer to page 55.

Inverter Capacky 0.1K 0.2K 0.4K 0.75K 1.5K 2.2K 37K
Non low N 200m 200m 300m 500m 500m 500m 500m
on law-noise operaNen | 562 feat) | (656.2 feet) | (984.2 feet)| (1641 foet) | (1641 teat) | (1641 feet) | (1641 teet)
30m 100m 200m 300m 500m 500m 500m

Low noise operation

(98.4 feot) |(326.1 feet) |(656.2 feat) | (984.2 leet) | (1641 feet) | (1641 feet) | (1641 feot)

Note: 1meter (m) - Appx. 3 feet
The totai wiring length must be 500 m (1641 feet) or less.

500m g1641 reetz or Iess: )
Inverter

300m (984 .6 feet)

Inverter

300m
(984.6 feet)
300m (984.6 feet) + 300m (984.6 feet)=600m (1969.2 feet)

11 -



6. WIRING

{tems to Be Checked when Designing an Application

(1) If the application has a commercial power

supply selector circuit as shown in the illustra- MC1

tion to the right, accidental connection of line _r—",:, Interiock
power to the inverter output terminals will Power I N,
damage the inverter. To avoid this problem, in-  * Toowl Mz .
teriock MC1 and MC2 both electrically and Iverter | 00 demal connection
mechanically.

(2) At an occurrence of power interruption, if the start signal (start switch) is retained ON
with the frequency . instruction retained, the inverter will restart automatically when
power is restored. If restarting of the inverter is not desired on power restoration, it is
necessary to install a magnetic contactor (MC) at the primary side of the inverter as
well as to design a control sequence that disables the start signal.

(3) Low level signals are used in the control circuit. Use dry contacts, two contacts ar-
ranged in parallel, or a twin-contact to prevent defective contacting.

(4) Do not input voltage to contact input terminals (STF, for example) of the control circuit.

(5) Do not apply voltage directly to the alarm output signal terminais (A, B, C) without a
relay coll or lamp.

(6) If, according to the application, an open collector output such as an output from a
programmable controller is connected directly to the inverter input terminal, use ter-
minal PC (external transistor common).

©® How to use terminal PC

Connect the external power supply common for transistor output signals to terminal PC
to prevent malfunctioning due to undesirable current.

<Wrong Connaction>

T24avpe
-(sD)
i
]

Note: For type AY40 unit, it is necessary to install 24 VDC power supply.

-12 -




6. WIRING

of undesirable current.

¢ Measures

1) Insert a diode to prevent un-
desirable current.

2) Use output module having inde-
pendent output points.
(Example: AY40A)

3) Use extemal power supply with
a higher supply voltage than the
inverter power supptly.

It terminat PC is not used, the following measures are necessary to prevent generation

v [ External Photo T for inverter
Pholo 1L power  1STF coupier | control
coupler freaa il 24V
ov MELSECJ SO
MELSEC-A [Cmeder 3

~13 -




6. WIRING

6.2 Connecting the Power Supply and Motor

Terminal block

G o
"w‘lh RIS
No-fuse
circuit breaker

Connect the power supply 1o terminals R, S, and T.
~ Never connectit to U, V, and W, otherwise the
inverter will be damaged.

(it is not necessary to check the phase sequence.)

O [ABRBAEREE
Loy XoXoKoKs

Connect the motor to teminaia U, V, and W,

When the wires are connected in the manner as ilustrated
above, the motor will rotate in the counterclockwise dire -
ction (indicated by an arrow) whan viewed from the motor

load shatt it the forward rotation switch or signal is tumed
on.

<>
.‘ l
a’
Discharge resistor 4

(option)

Brake resistor
Brake unit (option) {option)
(Refer to page 133}

.» Do not use the optional brake unit and brake resistor simuitaneously.

Notes: 1. Terminal block (Configuration of the terminai block varies depending on the inverter capacity.)
® Arrangement of terminais .... See the illustration above.

® Screw size ................ M3.5 screws (FR-A024-0.1 K to 1.5 K), (FR-A044-
0.4K to 1.5K)
M4 screws (FR-A024-2.2 K, 3.7 K), (FR-A044-2.2K,
3.7K)
® Specification of terminals . . . .. Refer to “Specifications of Terminals™ (page 123).
2. Grounding terminals (Configuration of the terminal block varies depending on the inverter
capacity.}

® Arrangement of grounding terminats
.................. Two terminals beneath the terminal block

® Screw size ................ M3.5 screws (FR-A024-0.1 K to 1.5 K), (FR-A044-
0.4 K to 1.5 K)
M4 screws (FR-A024-2.2 K, 3.7 K), (FR-A044-2.2 K,
3.7 K)

® Solderiess terminals (If grounding wire is connected using the solderess terminals)

Nominal size 2-3.5 (FR-A024-0.1 K to 1.5 K), (FR-

A044-0.4 K to 1.5 K)

Nominal size 2-4 (FR-A024-2.2 K, 3.7 K), (FR-AD44-

22K,37K)

3. Wire size
Refer to “Selection of Peripheral Devices” (page 128)

-14 -



6. WIRING

6.3 Connecting the Control Signals

Frequency meter

This resistor is not necessary
if calibration is made using

the parameter unit. Frequency setting

Variable 1 variable resistor E .
resistor for -t - (10r2W 1k02) (Note 4) - Frequency selting signal
calibraon | e, + ( 4 to 20mA DC)

Operation statué oulput ~__!

(refer ¥ page 74.)
(RLIZN I non) ) External
Alarm output (i transastor

(1c contact)| (01. Owﬂoad alarrn)

|\ -- llilﬂ é‘]emm'

FU T@@ sTF |[STR] Ej

Open-collsctor
common terminal

Operation status output
(refer to page 74.)
(RUN: |n-operanon) T

o (<]

(SU: Frequency
{FU: Frequoncy demon)
{OL: Overload

Multiple-speed selection r
(low-spaed), or Selection ofthe [ _ _ _
extemal i ;

Muttple-spead selection }

mecmemlnpul(refertopegaw 84, ime (refer o page 76, 78.)

Multiple-speed selection (high-speed) ———— Starting reverse rotation

Starting forward rotation

Notes: 1. Terminal block

e Arrangement of terminals - See the illustration above (in two rows).
® Screw size - M3 screws

2. For the terminals indicated by an asterisk (*), input or output specifications may
be changed by changing the setting for the corresponding parameter.

3. Two SD terminals are internally connected.

4. If frequency setting must be changed frequently, it is recommended to use 2 W,
1 kQ resistor.

—-15-



6. WIRING

6.4 Operating the Inverter Using Single-Phase Power Supply

i single-phase power supply is used to operate the inverter only 2/3 of the diodes will be used,
and ripple current of the capacitor will increase compared to operation with three-phase power
supply, resulting in higher temperature rise of the converter and the capacitor. Operating the in-
verter using a single-phase power supply requires derating the output current.

o Rating for inverter operation using single-phase power supply

M ! FR-A024- | FR-A024- | FR-AO24- | FR-A024- | FR-A024- | FR-A024- | FR-A024-
0.1 K 0.2 K 04 K 0.75 K 15K 22K 37K ’
Rated output
X X 1.

current (A), 36 04 0.8 5 3 4 5 7
Rated output three-phase 200 to 230 VAC 50/60Hz
voltage
Power supply
vot single-phase 200 to 230 VAC 50/60Hz
Power supply

N 0.4 0.8 1.5 25 4.5 5.5 9
capacity (kVA)
AC input current
). 16 11 2.4 4.5 7.6 it.2 129 17.4

o Cautions on operating the inverter using single-phase power supply

(1) Connect the single-phase power supply to the terminals R and S of the inverter,

(2) ¥ capacity of the power supply is insufficient, the output voltage will become unstable under
changing load conditions. Therefore, be certain the power supply is adequate.

<Example circuit>

Power supply 1 ¢ AC
200 t0 230 V
50/60 Hz

NFB

SJo-

—b0———8s

v
V¢
W6

ﬁ

= Grounding

—16 -



6. WIRING

6.5 Wiring procedures
e Standard specifications (FR-A024-0.1K (P) ~ 1.5K (P), FR-A044-0.4K (P), 0.75K (P))

Remove the front cover of
the inverter, pass the ground
wire through the skt on the
unit, and connect to the posi-
tion shown in the drawing.

Connect the conirol signal
connection wire to the control
signal terminal block as
shown in the drawing. After
wiring, install the froml cover
of the unit.

Pass the power and motor
connection wires through the
wirng hole on the unit, and
connect to the motor terminal
block.

Remove the front cover of
the inverter, remove the two
mounting screws, and then
remove the wiring cover.

Pass the power and motor
connection wires through the
bushing on the wiring cover,
and conmect 10 the power
and motor lerminal block as
shown in the drawing.

—-17 -



6. WIRING

¢ Standard specifications (FR-A024-2.2K (P), 3.7K (P), FR-A044-1.5K (P) -~ 3.7K (P))

Control signal
connection wire

Controf signal
terminal block

Remove the front cover of
the invester, pass the ground
wire {hrough the siit on the
unit, and connect to the posi-
tion shown in the drawing.

Connect the control signal
connection wire to the control
signal terminal block as
shown in the drawing. After
wiring, install the front cover
of the unit.

Pass the power and motor
connection wires through the
wiring hotle on the unit, and
connect to the motor terminal
block.

¢ Futly enclosed specifications (FR-A024-2.2K (P) - C, 3.7K (P) - C, Not launched in North America)

Wiring cover
Mounting screws 1

Power and motor
connection wire

terminal block 3

@ Removae the front cover
of the inverter, remove
tha two  mounting
screws, and then
remove the wiring cover.
Pass the ground wire

Pass the power and motor
connection wires through the
bushing on the wiring cover,
and connect o the power
and motor terminal block as
shown in the drawing.

wire

/ Ground
2

Control signal
terminal block

Connect the ground wire to
the unit with the direction
shown in the drawing.

Pass the control signal con-
nection wire through the
bushing on the wiring cover,
and connpect to the control
signal terminal block as
shown in the drawing. After
wiring, install the wiring cover
with the two mounting
scrows, and then install the
front cover of the undt.

—18=~




7. SETTING PARAMETERS BEFORE STARTUP

The major parameters to be set, and the functions of these parameters, are explained in the fol-
lowing table. Set the parameters according to the application requirements (load and operation
specifications).
For details of the setting procedure, refer to page 38. Refer to page 57 for a complete list of

parameters.

The term “Pr.” is an abbreviation for parameter.

u Setting the parameters
Set the parameters using the parameter unit. Refer to page 38 for operating instructions.

item Description Related parameters
Connect frequency reference vottage signal between terminals 2
(+) and 5 (common). Set Pr.73 for a 5 or 10V signal as shown
below. (A changeover connector and 10 V power supply are not
provided in the inverter.)
Selection 0to 10 VOC Oto 5 VDC
of Set “17 in Pr.73 Set *0” in Pr.73 (factory-
frequency seftting before shipping). Selection for 0 to
reference 5V /0 to 10V
signal: 0 — ~ Inverter (- Inverter (Pr.73)
5 VDC (or) 2 2 Refer to page 84
0- 10 010 10 0tos
vDC vDC
vDC 5 >—o-15
Y L 7
Note: |t a frequency setting variable resistor (potentiometer) is
connected, selection must be “0 to 5§ VDC".
Use terminal 10 if internal power supply is used.
Connect 4 — 20mA reference between terminals 4 (+) and 5
Frequency | (common). Connect a switch between terminals RM/AU, and ® Current input signal
reference 8D, or a jumper if only the 4 — 20mA signal will be used. Set selection
signal 4 to | Pr.74 to 1 (see page 84). With the switch closed, the inverter (Pr.74)
20mA will follow the 4 - 20mA signal; open the switch to follow a Refer to page 84
voltage reference.
Setting this parameter is required only when the inverter is
operated at a maximum frequency other than the factory setting. | ® Voltage ref,, 5V or
Setting is necessary if the inverter is operated at a frequency (10V) input (Pr.38)
Maximum | higher than 80Hz by an extemal input signal. ® Current ref., 4 —
output 20mA input (Pr.39)
frequency | <Factory setting> ©® PU operation mode
® Frequency for 5V input-80Hz at 5 VDC (or 10VDC) Upper frequency
® Frequency for 20mA input-OHz at 4mA DC, and 80Hz at 20mA|  limit (Pr.1)
@ Upper limit frequency------ -120Hz
Note: 1. All signal and low level control wiring must be shielded type. Shields on signal
wiring (0 — 5V, 0 - 10V, and 4 — 20mA) must be terminated at terminal 5 on the
inverter end only.
Shields on control wiring must be terminated at terminal SD on the inverter end
only. (Refer to wiring information, page 11, and wiring diagram, page 113)

-19 -




7. SETTING PARAMETERS BEFORE STARTUP

v

tem Description Reiated Parameters
Setting these parmensrs is Mquired when the rahge of output frequency is o
be restricted to values other than established in the V/Hz ramp.

Example 1 - A pump, for mechanical raasons, must never operate at a
frequency bsiow 30Hz Solution: set Pr.2 fo 30Hz. When the inverter is in the
un mode it witl not output less than 30Hz even though the appled frequency
reference command drops below 30Hz.

Upper and lower Example 2 - A centrifugal fan draws excessive cufrent al maximum spesd ® Upper kmit (Pr.1)
frequency limits the motor is for the A ifugal fan load ® Lower limit (Pr.2}
reduces as speed is reduced. ft was found, by gradually reducing speed, that
the curent couid ba reducad 1o an acCeptable level at S5H2. Sefting a
maximum level of S5HZ in Pr.1 will imit the Inventer oDt 10 this level even
though the appiied KBQUENCY NElrence risss above 55Hz.

Note: If the iower limit frequency is sat, the molor will run at the set
frequency when the start signal is tumed ON.

The electronic overioad relgy function fallows an aigorithm based on the
inverss time p curves developed for motor The
elacironic overioad reiay, by virtue of knowing the output frequency at ati
times, has the added advantage of reducing the time fo trip as the frequency

@ Electronic thermat

10 the motor is reduced. Common motors have fans that are connected (o the | o S:':ég\":: ied
Electronic thermal mator shatt, o have rduced cooling capacity as speed is reduced, The loac(Pru)w

overioad relay factory setting is the inverter full load amp. rating, except the 0.1 - 0.75K
models are set at 85% of their rating.

Sat the valua o the curtent at the motor's rating namepilate 50 Hz.

Note: The op ics use the ¥ slandard squirrel-cage
motor as a reference. This cannot be epplied to a special motor, so protect
the motor with an extemal thermal relay, etc.

® Seiection of extemat
thermal relay input
(Pri7}

®  Acceleration time

(Pr.7}
Whaen accelerating or deceierating at a lime other than the tactory-set valus, ® Deceteration lime
change this time, (Pr.8)
o o | <Facioy-seting for acosleration/decsiarzton ime> & 5 sec. ® Second accelerationy
Note: The set value indicates the time the drive wil take to deceieration time
accelerate to the frequency siored in Pr.20. {Pr.a4)
@ Second deceleration
time (Pr.45)

—— Calibrating the Frequency Meter
Calibrate the frequency meter before starting operation so that the output status can be
monitored correctly. When the parameter unit is used, the frequency meter can be
calibrated precisely. (Refer to page 49 for details of calibration procedure.)

Using the Inverter that was Used Before
If an inverter which has been used before is to be used, the set values of the parameters

might have been changed according to a specific operation. Therefore, it is necessary to

initialize the parameter set values before starting the operation. The term initialize refers to

the operation to reset the parameter values to the factory-setting values.

The parameter unit can be used to initialize the parameter set values. (Refer to page 39

for details of initialization procedure.)

Remember that the following parameters cannot be initialized by the parameter clear opera-

tion using the parameter unit. For these parameters, change the parameter set value to the

required value after reading the current setting, or reset the parameters to the factory-set-

ting by the all clear operation.

® Pr.800 “FM terminal calibration” ® Pr.905 “Gain for frequency setting current”

o Pr.802 “Bias for frequency setting voltage® e Pr.38 “Frequency at 5V (10V) input”

o Pr.903 “Gain for frequency setting voltage™ e Pr.39 “Frequency at 20 mA input”

® Pr.904 *Bias for frequency setfing current® e Pr.75 “Reset selection/detection of

parametsr unit disconnection”
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8. NOMENCLATURE OF PARAMETER UNIT

The:parameter unit, model FR-PUO3E.can be directly-installed to the FR-A024 series inverters
or connected with an optional cable. Functions of the parameter unit are: to operate the inverter,
_set the parameters (read, write), monitor the operation status, and display, alarm contents.

The parameter unit (FR-PUO3E) is hereinafter referred to as the “PU’. The parameter is

hereinafter referred to as the “Pr.”.

Display unit

The 4-digit, 7-segment display gives the foltowang mforma-
tion: frequency, motor current, set values for parameters, .

alarm messages, efc.

Operation mode indicating
lamps (MONITOR, SET,
EXT.OP,.PU OP)

When an operation mode selection
key is pressed; the indicating “lamy
corresponding to the ‘pressed ke
lights to indicate the se|ec1ed opera
tron mode.

* Simple operation keys

Setting Value adjust keys '
The k‘ey's are usedto adjust’(in-
crease; “idecrease) - the - sét
values : for -the - operation fre-
quency, parameters; etc. .
The.set value..continues to.-in-
_ crease of ‘decrease as long’as
the key is pressed.i: v il

Clamp screw -
The screw clamps the . .
parameter unit to !h mverter o

Cover (detachable)

When using keys other than the
simple operation keys, _it . is
necessary to open the cover.
The cover should be kept
closed to prevent, ‘tampering. or'

accidental, operation. ..
o /

Function (pérarﬁeter) and numeric keys

These keys select the basic functlon (parameter), .
change parameter valués, enter frequencnes scroll ...

through” faults and varlous measured data volts,
amps etc.

Zof-

Monitor mode mdlcatrng
lamps

and output current.

Opératidn indicating
lamp (forward, reverse)
The indicating lamp blinks when

the motor rotation direction
command is input either from
 the parameter unit key (FWD or
" 'REV 'key) or from an’ external
device.

These keys are used to con-
trol.the operation. from the
‘parameter unit: forward,
reverse, stop.

These lamps |nd|cate the conténts of:
the display such as output frequency.

Operation command keys

Mode selection keys. .

by the parameter unit, opera-!
tion by the external signals, |

parameters, monitor output
- frequency; output-current and
alarms. :

erte key

Thrs*key is used o enter the

set valiie'in memory. After set-

7y 7 ting a“value or changing ‘the'
current setting for parameters

““and "operation’frequecy, . press

. this key.to wnte B ;

“Read key R IR ;
This.is a’ dual function key used to: ;
- 1. ~Fetch and display:the:contents: of a’

parameter (address in memory) ‘
"2, Set a decimal point. :

. These keys are used to select,
the mode of operation, which:
includes operation controlled’

jog operation, read and write!



9. PRECAUTIONS ON QPEBATING THE PARAMETER UNIT
[ER e T R SRR R

When operating the parameter unit, if review the following precautions - - the set value cannot

be written or a wrong value is written.

(1) Precautions for operating the in-

verter by the parameter unit

o Tnverter operation using the parameter
unit is enabled only when the [PU OP]
key is pressed or the PU operation or
combination operation mode is selected

by Pr. 79.

v

o In the monitor mode (MONITOR' mode
lamp is lit}, the operation frequency
cannot be set.

N
Monitor —/’\— - @ - MoMo'O
(blinks) 4 (unit)
o In the following casaes, jog operation is

not possible.
(1) While the motor is running.

| {
Nl N
F -@- orreverse ~@-
orward /’\ T rev /’\
(btinks) (blinks)

To execute jog operation, stop the

motor first.

(2) If the setting for jog frequency (Pr.
15) is lower than the setting for
operation start frequency (Pr. 13).

(3) Precautions for operation —

¢ In the following cases, the operation
mode cannot be switched by pressing
the [PU OP] or [EXT OP] key.
(1) While the motor is running.

N g
Forward —@@~— orreverse —@@—
AN any
{blinks) (blinks)

(2) The external start signal (across
terminals STR or STF, and SD) is
ON.

(3) The setting for operation mode
selection (Pr. 79) is any of the fol-
lowing values.

e Set value: 110 4,7, 8

o [f “0" is set for operation mode selection

(Pr. 79}, the external operation mode is

established if the following is attempted

- tuming off power supply to the inverter

and then turn it on again, or resetting.

__ (2) Precautions for monitoring

o While operating the motor from the
parameter unit, when the start key
([FWD] or [REV)) is pressed after set-
ting the operation frequency, the mode
automatically switches to the monitor
mode.

__ (4) Precautions for the number of
digits and a decimal point

e The maximum number of digits for a
vatue to be input is 4. If a value is input
exceeding this limit, the most significant
digit is ignored. See the example below.

Display on 12345~ B EE
the parameter {input) ignorad
unit

(5) Precautions for setting the
operating frequency T
e When the operation frequency has
been set using the [A] and [V¥] keys
(step setting) or directly (direct setting),
setting is allowed only in the range es-
tablished by the upper limit and lower

—

limit frequencies.
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9. PRECAUTIONS ON OPERATING THE PARAMETER UNIT
0

(6) Cautions on writing the set values

mode, it is not possible to write the set
value. Remember that “reading” is pos-
sible in any of these operation modes.
However, even in the external or con-
bination operation mode, writing is pos-
sible for the following parameters.
(1) 3-speed setting - - Pr.4 to Pr.6
(2) Muitiple-speed

setting

Pr.24 to Pr.27,
Pr.126 to Pr.133
(3) Display function - - - - Pr.54 to Pr.56
(4) Selection of operation mode Pr.79
(5) FM terminal calibration - - - Pr.900
(6) Frequency setting bias and

gain (voitage,

e Writing is possible only in the PU opera- (9) Key click sound selection - - Pr.990
tion mode (Pr.79 = 0, 1). (10) Alarmclear:------. ... Pr.996
In the external or combined operation (11) Inverterreset - - -~ ... .. Pr.997

In addition to the cases indicated above,
writing of the set values is disabled in the
following cases as well. If writing is at-
tempted in these cases, the error mes-
sage (Em.) is displayed.

(1) Parameter write disable selection
(Pr.77) is set for “disable”.

(2) A parameter number not given in
the parameter list (page 57) is
selected.

(3) A value outside the permissible set-
ting range is set.

(4) A value outside the range estab-
lished by the upper and lower
limits of frequency (Pr.1 and Pr.2)

current) - Pr.902 to Pr.905 is set.
(7) Key click sound selection - - Pr.990 o if the error message (Err.) is displayed
(8) Alarmclear -~ - oo Pr.996 when writing is attempted, repeat the
(9) Inverter reset ---........ .. Pr.997 operation from the beginning after press-

In the factory-setting status (pr.77 = 0},
writing is not possible while the motor is
running. If writing is attempted in this
status, the error message (Err) is dis-
played. However, writing is possible for
the following parameters while the motor
is running.
(1) 3-speed setting
(2) Multipte-speed
setting - -

----- Pr.4 to Pr.6
------- Pr.24 to Pr.27,
Pr.126 to Pr.133
(3) Tone modulation control

selection
(4) PWM frequency selection - - - Pr.72
(5) Display function - - - Pr.54 to Pr.56
(6) Parameter write disable

selection
(7) FM terminal calibration - .-
(8) Frequency setting bias and

gain (voltage,

current) - - Pr.902 to Pr.905

ing the [SET] key.
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10. GUTLINE OF THE FUNCTIONS
P

The parameter unit has the following functions.
o Selecting the operation mode

(1) External operation mode
Operation using a frequency setting variable resistor, start switch, and other extermal

devjce& ..................................................................... p28
(2) PU operation mode
Operation using the keys on the parameter unit. -~ - ... oo p.29

(3) Combination operation mode
Operation by combining the extemal signals and parameter unit keys.
Inputting the external start signal while using the parameter unit to set the operating
frequency BIC, ¢ v - e e e e p.31

o Setting the parameters
(1) Reading the current setting

To check the value of a parameter. ... ... .. p.38
(2) Updating the setting

To change the value of a parameter. - -~ ... o p.38
(3) Returning the parameter values to the factory-settings before shipping (initiafization)

Parameter clear, parameter all Clear - -« -« v p.40
(4) Disabling parameter write tunction -~~~ p.86
(5) Calibrating the frequency meter - - -« - oo p.49

® Monttoring

(1) Checking the Operation STatUs - -« -« oorv vt p.a1

® Output frequency (Hz)
e Output current (A)
@ Rotation speed (m/min)
® Motor rotating direction (forward, reverse)
® Motor in-operation
(2) Checking the contents of alarm -« - p.103
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11. OPERATION

11.1 Operation Modes

The operation mode of the inverter is classified into the following three modes - the extemal
operation mode in which the inverter operation is controlled by the external signals, the PU opera-
tion mode in which the inverter operation is controlled by the parameter unit, and the combined
operation mode in which the inverter operation is controlled by both the extemnals signais and the
parameter unit.

A Factory-set operation mode

When power is tumed ON or when the in-
verter is reset, the operation mode is set to
“operation using external input signals”.
Therefore, the inverter can be operated using
the externai signals when it is tumed ON. The
inverter starts operating if the start signal
(STF/STR and SD) is turned ON in this state.
A speed reference signal is also required for
motor rotation.

+ Operation using axternal
devices such as frequency
setting variable resistor
and start switch.

Extamal operation mode

PU aoperation mede

N« Starting with the
parameter unit

+ Step setting of frequency

* Jog operation
The motar rotates onty white tha
[FWD] or [REV] key is heid
pressed.

Combination operation mode
P

+ External start signal is
used.

« Frequency is set with

the parameter unit.

B To fix the operation mode

It is possible to set the operation mode which
is established when power is turned ON. For
example, if the inverter needs to be operated
only in the PU operation mode, it is possible
to set the PU operation mode as the mode to
be established when power is turned ON. In
this state, there is no need to press the opera-
tion mode selection key to select the PU
operation mode after turning ON power.

The procedure to set the defauft mode for the
mode which is established when power is
turned on is explained on page 27.

* Start signal is gven from
the parameter unit.

* Frequency is set with an external
device (frequency sefting variabie

resistor).
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11. OPERATION

11.2 Selecting the Operation Mode

Extamal operation is the factory set operation mode when power is switched on. To change the
operation mode, use the mode selection keys on the parameter unit.

o Changing from the external operation mode to the PU operation mode:
Make sure that the extemal input signal across terminals STF/STR and SD is OFF. Then,

press the [PU OP] key, and the operation mode is changed to the PU operation mode.

|
= Py operation -X—
P (The PU OP tamp is lit.)

® Changing from the PU operation mode to the external operation mode:
Make sure that the external input signal across terminals STF/STR and SD is OFF, and that

both of the FWD and REV indicating lamps are not lit.
Then, press the [EXT OP] key, and the operation mode is changed to the external operation

mode.
g
@ — Extemnal operation —:?\—
2 {The EXT OP lamp is lit.)
o Changing to the combination operation mode:
Change the value set for Pr.79 (operation mode selection) as indicated below. For the proce-

dure used to change the value of parameters, refer to page 38.

Set C
value | Operation frequency setting | Start signal
Parameter unit Teminal signal
3 | ® Direct setting, or setting ¢ STF
Y ) \6' with [A] [¥] keys. ® STR
External operation —,?\- PU operation @ Terminal signats
(Both of the EXT OP ‘and PU OP are lit.) ® Across 2 and 5: 0 to § VDG

® Across 2 and 5: 0 to 10 VOC | Parameter unit

4 | ® Across 4 and 5: 4 to 20mA DC | ® Forward key

® Multiple-speed salection ® Reverse key
(Pr.4 to Pr.6, Pr.24 to Pr.27,
Pr.126 to 133)

Note: By setting “8" for Pr.79 (localauto extemnal signal selection mode), it is possible to switch
the operation mode between the PU operation mode and the external operation mode
using an external signal.
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11. OPERATION
]

Notes: If the operation mode cannot be changed correctly, check the following items.

1. Extemal input signal . . ... Make sure that the extemal run command is
(STF/STR and SD) OFF. If this is ON, operation mode cannot be
changed.
2. Parameter setting ....... Check the set value in Pr.79 (operation mode
selection).
Set Value Description
PU operation and extemnal operation
0 (selectable}
(factory-setting)
PU operation mode only
1 {changing to other operation mode is
impossible.)
External operation mode only
2 {changing to other operation mode is
impossible.)
3, 4 Combination oparation mode
6 Switch over mode
7 Edit enable signal mode
8 Operation mode switching is enabled by
an extemnal signal.
3. Fixing the operation .. ... If the setting for Pr.79 (operation mode selection)
mode is “0" (factory-setting) the external operation

mode is established when the power is turned
ON. The PU operation mode is selectable by
pressing the [PU OP] key.

With other set values (1 to 8), the operation
mode is fixed according to the set value. Refer to
table above.
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11. OPERATION

11.3 External Operation Mode (Operation Using External input Signals)

® Operation procedure (operation at 60Hz)

1. Tuming ON power — Checking the
peration mode

Tum ON the power (POWER

Note 1: If both of the forward
and reverse switches

-~ opemtion

e
,/

External

o

*

indicator lamp iit) and make sure
that the external operation mode
indicating lamp is Iit. If the
indicating lamp is not lit, change
the operation mode to the extemal
operation mode by reterring to the
procedure given on page 26.

are tumed ON, the
inverter will not operate.
If both of these
switches are turmed ON
during operation, the
motor stops running

g after decelerated.
2. Starting the motor
...... Tum ON the start switch (closing
Forward - the circuit across terminals Forward
Reverse e STF/STR and SD) (Note 1). The Switch - ST
L forward or reverse rotation indication STR
// Forward _*_ lamps begin bh‘nkmgl. |nd.f>abng that S0
(Blinks) the corresponding signal is output. Variabie
e resistor
- 3. Acceleration — Fixad speed Turn the variable resistor (used for

setting the frequency) clockwise
gradually to the end position. The
frequency displayed in the display
unit increases as the variable resistor
is tumed and will reach 60Hz.
{default Values)

Turn the variable resistor (used for setting

H
A
A

the frequency) countsrclockwise gradually
to the end position (Note 2). The
frequency displayed in the display unit
decreases gradually as the variable
resistor is tumed and will reach zero
(0Hz). (default values)

5. Stopping the motor

Note 2: |f the start switch is
tumed OFF while the
variable resistor is
placed in the rightmost
position, the motor
decelerates and stops.
Although noise due to
high frequency will be
generated just before
the stop because DC
injection braking is
working, this does not
indicate abnormal
operation.

Forward
Reverse

i)

Turn OFF the start switch
(opening the circuit across
terminals STF/STR and SD).
The motor stops running.

For 3 wire control with
momentary operation switches
see note 3.

Note 3: The start signal seifholding function
can be selected. (For details, see
Pr.59 page 78)
« The inverter will start when STF
(STR) is input.
* The operation will continue even

Forward
STOP -
STF
STR

Reverse
STOP

it STF (STRY} is rel

* To stop, release STOP-SD with
the stop switch. The inverter will
stop.

d after that.
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11. OPERATION

11.4 PU Operation Mode (Operation Using the Parameter Unit)

(1) Ordinary operation

By repeating items 2 and 3 below while the motor is running, it is possible to change the

motor speed.

e Operation procedure (operation at 60Hz)

1. Tumning ON power —Checking

ol

PU operation J

Tum ON the power (POWER
indicator lamp fit) and press the

..... [PU OP) key. Make sure that the

PU operation mode indicating
lamp is lit.

It the indicating lamp is not lit,
change the operation mode to the
PU operation mode by referring to
the procedure given on page 26.

2. Setting the operation frequency
<Direct operation> 7|77 Set the operation
frequency at 60Hz.
0@ o Direct setting (Note 1)
@e® (Al ® Step setting (Note 2)
g 1€ lv) (Note 3)
// <Step setting>
3. Writing the value of frequency

frequency.

not pressed.

4. Starting the motor

{FWD] (or [REV])

H
oV

5. Stopping the motor

Note 2: The operation frequancy is
set by pressing the [A] and
(¥} keys.
The frequency is changed
onty while the [A] (or [¥])
key is held prassed. At the
stan of pressing the key, the
frequency gradually changes
to allow fine adj 1t of

STOP
RESET

C@/

Stop

G:

Note 1: The operation frequency
is directly set using the
numeric keys after
pressing the [PU OP]
kay. Direct sefting is
not possible in the
monitor mode. To set
the operation frequency
directly while the
inverter is in the
monitor made, cancel
the monitor mode by
pressing the (PU OP]
key and set the new
operation frequency.

------ Press the [WRITE] key.
Be sure to press the [WRITE] key after setting the

The set value is not stored to the memory if it is

A= Press aither the [FWD] or [REV] key.

The motor starts running. The mode
automatically changes to the monitor mode
and the display unit gives the output
frequency.

Press the {STOP) key. The
motor decelerates and stops.

the frequency. The frequency
set in the step setting mode
is automatically stored in
memary 10 seconds after
compietion of sefting

Note 3: Step setting is possible while the inverter is operating.
Howevar, if tha [&] (or [W]) key is pressed in the monitar mode, the
frequency value being adjusted does not stop immediately even when the key
is released, but it continues changing. (Since the [A] and (V] keys increase
and decrease the frequency, an error is generated in the monitor made.)
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11. OPERATION

(2) Jog operation
For the procedure to be followed after changing the parameter set value, refer to page 38.

¢ Operation procedure (jog operation at 8Hz)

Note 1: Operation frequency
Tum ON the power (POWER and acceleration/
1. Tuming ON power — Checking indicator lamp Iit) and press the ' deceleration time for jog
LL] md8]  [PU OP) key. Make swre that the operation can be set for
oN S PU operation mode indicating lamp parameters,
S e is It <Factory-sefting>
' ﬂ / If the indicating lamp is not lit, ® Pr.1s5
g change the operation mode to the (jog operation
" PU operation * PU operation mode by referring to frequency)
the procedure givenonpage 26. 5Hz
" N ® Prib
2, Setting the operation frequency ) Set the operation (acceleration
[SET] ~ 15 — [READ] ~ 8 — - frequency used for jog deceleration time for
[WRITE] P operation in Pr.15 (jog jog oparation.)

v‘////’ :m) ..................... 0.5 sec.

e
" |3. Selecting the jog operation mode
------ Press the (PU OP] key two times.
@ / The jog operation mods is selected and “JOG” is
ola displayed in the display unit.
,'/
2 -~
P
5
7 4. Operating the motor
— ... Press the [FWD) or [REV] key.
- The motor runs while the key is held
//" pressed and it stops running when the key
[FWO] (or [REV]) =, is released.
VS A {Note 2)
- V3 ,
e S, ’:0
" [5. canceling the jog oparation mode
P Press the [PU OP) key.
P The jog operation mode is
7 canceled. To retum to the jog
/,/ operation mode using the same
Note 2: Il the motor doas not start v operation frequency, simply press

running, check the setting for / the [PU OPY key.

Pr.13 (stant frequency). If the ‘//

set frequency for jog -

operation is lower than the
start frequency, the motor
will not run. If the parameter
unit is disconnected from the
inverter during a jog
operation, the inverter
recognizes that the [FWD] or
(REV] key s released and
will decelsrate and stop the
motot atier about 1 second.




11. OPERATION
S

11.5 Combination Operation Mode (Operation Using both External
Signals and Parameter Unit)

(1) To operate the inverter using external start signals and the operation frequency set by the

parameter unit:

Therefore operation frequency set using an external device and the forward, reverse, and
stop keys on the parameter unit are not functional.
Note: if the forward or reverse key is pressed on the parameter unit, the mode automatically
changes to the monitor mode. In this state, the inverter does not operate although the reverse
indicating lamp blinks. For the procedure to be followed after changing the parameter set

value, refer to page 38.

e Operation procedure (operation at 60Hz)

1. tuming ON power

ON
g' POWER ¥

Tum ON the power

(POWER indicating lamp lit).

Set ‘3" in Pr.79

{operation mode
2. Selecting the operation mode selection).
(SET) =79 ~ [READ| =3 =~ | Both the external
[WRITE] operation and PU
operation indicating
Emmai operauon lamps are lit.
opernhon
/ Tum ON
- 3. Sta the motor
wgthemotr ) .. the start
Forward switch
‘% Reverse / (closing the
‘ Forward ¢
{Bhinks)
4. Sefting the operation lrequency
<Direct operation> P
e
oe® L
oLy - tal
[oYra)<) 7 [w]
@ <Step seling>
5. Wmmq the value of frequency

Note 3: The operation frequency
is set by pressing the (A] and {¥)
keys. The frequency is changed

only while the [A] {or [¥]) key is

T o

Note 1:

Note 2:

if both of these switches are turned
ON during opseration, the motor stops
running after deceleration.

The operation frequency is directty
set using the numeric keys after
pressing the [PU OP] key. Direct
setting is not possible in the monitor
mode. To set the operation
frequency directly while the inverter
is in the monitor mode, cancel the
monitar mode by pressing the (PU
OP) key and set the new operation
frequency.

& Step setting

circuit across terminals STF/STR and SD)} (Note 1).

The forward or reverse rotation indication lamps begin blinking,
indicating that the comresponding signal is output.

Set the operation frequency at 60Hz.

o Direct setting (Note 2)

(Note 3)

Press the [WRITE] key.

Be sure to press the [WRITE] key after
setting the frequency.

The set value is not stored to the
memory if it is not pressad.

6. Stopping lhe motor

Tum OFF the start switch

held prassed. At the start of
pressing the key, the frequency
gracually changes to aliow fine
adjustment of the frequency.
The frequency set in the step
setting mode is automatically
stored to memory 10 seconds
after completion of satting.

Forward
Reverse -

-

—

-

Stop

/./" '//’" A

------ (opening the circult across
terminals STF/STR and SD). The

motor stops running.
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11. OPERATION

(2) To operate the inverter using operation frequency set by an axtemal device and the start and
stop commands output from the parameter unit:
For the procedure to be followed after changing the parameter set value, refer to page 38.

® Operation procedure

1. Tuming ON power

Tum ON the power (POWER
indicating lamp lit).

2. Selecting the operation mode

[SET] = 79 —+ [READ] ~+ 4 —~ -

Note 1: The terminals in the
inverter where start
signat should be input
(STF, STR) are invalid.
The motor will also start
if the frequency setting
signal is turned on after
the [FWD) or [REV] key
on the paramater unit is

Sat *4" for Pr.79 prassed.

{operation mode selaction).

ITI -
[WRITE] 7 Both the external
e operation and PU
- PU X ton indicating |
//Exiemal operation operation i icating lamps
s .*. *% are lit.
e operation :
/ 3. Setting the operation frequency
oN ~ input the operation trequency signal from an
external device (muiltiple-speed signat selection, or
or 34 $ frequency setting variabie resistor).
. s (Note 2)
High-speed @ 9
Middie-speed 10

Low-speed

4. Starting the motor

Press either the [FWD) or (REV] key on

FWD]or (REV]
( Jor Vl/

e K Hz
e
24

the parameter unit.

{Note 1)

The motor starts running.

The mode autornatically changes to the
monitor mode and the display unit gives
the output frequency.

5. Stopping the motor

Note 2: In a mode other than

the monitor mode, the
display unit in the -

STOP
RESET

i >

------ Press the [STOP] key on the
parameter unit. The motor

decelerates and stops.

parameter unit displays S
the frequency which
corresponds to the
frequency setting signal
input from an external
device. Note that this
frequency is not
displayed unless the
{PU OP] key is pressed.
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11. OPERATION

(3) To operate the inverter using the start signal and multiple-speed signal input from an external
device and the speeds set by the parameter unit:
The operation is accomplished by a setting of “0” (factory-setting) in Pr.79 (operation mode
selection).
For the procedure to be followed after changing the parameter set value, refer to page 38.
e Operation procedure

1. Tuming ON power Note 1: If both the .forwarcl and
----- Tum ON the power (POWER reverse switches are

ON S indicating lamp lit). tumed ON, the inverter
t E does not operate. tf
| both of these switches

are tumed ON during
POWER *‘ operation, the motor
stops running after
e 2. Selecting the multiple-speed signal decsleration.

Select the multiple-speed . .
Note 2: it is possible to change
signal necessary for

the freque for the
ON operation (closing the reiﬁc";yis ot
High speed zﬁ/‘g‘ﬁm rg;r;als selected for operation.
igh spe .
Middle speed (Refer to page 64.)

Low speed
3. Starting the motor

------ Tum ON the start switch (closing the circuit across
oN F°"“£vm terminals STF/STR and SD) (Note 1).
The forward or reverse rotating indicating lamp
‘ begins blinking, indicating that the cofresponding

/ Forward signal is output.

P e (Blinks})
[ setting the muktiple-speed frequency Change the muttiple-speed frequency
e during operation with the parameter unit.
High speed - If the *high-speed" (terminals RH and SD
Middie speed closed) has bean seiected, the motor
Low speed [SET) —~ 4 speed is changed if the setting for Pr.4
/ (speed sefting (high-speed)) is changed.
P // {Note 2)
5 Stoppingthemetor | - Tum OFF the multiple-speed
High speed signal (opening the circuit across
%%ﬂ;m terminals RH/RM/RL and SD}
Forward and tum OFF the start switch
' Reverse (opening the circuit across
OFF % terminals STF/STR and SD).
the motor stops running.
OFF




11. OPERATION

11.8 Switch over mode

With this mode, the external operation mode, PU operation mode and computer link operation

modes can be entered while the inverter is running.
® The foliowing mode transition functions are vakd during the switch over mode.

Operation mode
transition

Transition operation/operation state

Extemal operation
3
PU operation

@ Press the PU operation key.
¢ The rotation direction will continue to be that applied during externai
operation.
« The set frequency will continue to be the value set with the variable
resistor (frequency setter). (Note that once the power is tumed OFF or
inverter is reset, that set value will be cleared.)

Extemal operation
]

@ Remove the parameter unit, and install the computer link unit FR-CU03
(option).
@ Transmit the command to change to the computer link mode from the

computer.
Compuiter link ¢ The rotation direction will continue to be that applied during extemal
operation operation.
¢ The set frequency will continue to be the value set with the variable
resistor (frequency setter). (Note that once the power is tumed OFF or
inverter is reset, that set value will be cleared.)
(@ Press the external operation key on the parameter unit.
PU operation o The rotation direction will be decided by the extemal operation input
L4 signal.
Extemal operation + The set frequency will be decided by the external frequency setting
signal.

@ Remove the parameter unit, and install the computer link unit FR-CUQ3

External operation

PU operation (option).

4 ® Transmit the command to change to the computer link mode from the
Computer link computer.
operation » The rotation direction and setting frequency will continue in the PU

operation state.
@ Remove the computer link unit FR-CUO03 (option), and install the
t it.

Computer link parameter un i .
operation Press the external operation key on the parameter unit.

Il * The rotation direction will be decided by the external operation input

signal.
¢ The set frequency will be decided by the extemal frequency setting
signal.

Computer link
operation

L 2
PU operation

@ Remove the computer link unit FR-CUO3 (option), and install the
parameter unit.

@ Press the PU operation key on the parameter unit.
« The rotation direction and setting frequency will continue in the
computer link operation state.




11. OPERATION
e

11.7 Edit Enable Signal Mode
Usually, the operation mode shoukd be changed to the PU operation mode when changing the
set value for parameters. In the edit enable signal mode, changing the values set in parameters
is enabled and disabled by turning ON and OFF the external signal input to the terminal MRS/RT
and SD.
¢ |n the edit enable signal mode, the following functions are available.

Set
| _value |

Signal

(MRS and SD)

Function and operation

Closed

In the extemal operation moda,
output is shut off.
+ Operation mode can be switched
to the PU mode.
In the PU mode, set vaiues for
* parameters can be
Openation in the PU operaﬂon
mode is enabled.

* Operation mode is
d\angodtomeenemalopamhon

Opomwnlnthomemal

mode is

operation enabiled.
Operation mode change to the PU
. Operation mode is disabled.

Note; Setting of 7" is allowed it the setting for
Pr.44 (second acceleration/deceleration
time) is “9999".

The functions and operation according to ON/OFF status of the external signal (terminal MRS/RT)
are summarized below.

| Operation Terminals Mode Parameter
P Statu R Iy 1
Mode | Status | MRS and SD| _ Swhching * Write emarke
Forcibly ¢ Unswitchable to the
Connected switched to the Enable PU oparation mode.
Stop L external Remains stopped. 3 Note 1: Switched
Disconnected | operation mode. Disable independently of the
{Note 1) axternal siart signal.
P“ oy | e om0 | ey | B e S
Connected | switched to the | and start signals of s Note o L Wirses
Running ) extemnal extemnal operation are Disable araméters that ma
Disconnected | operation mode. | on, operation is , (Note 2) ge rewritten during Y
(Note 1} performed accordingly. operation.
Disconnected s;:';’:ls in the Disable osmmemtgd:we PU
1 3 : Remains stopped. opel ) .
Connscted operation mode. Disable Note 3: Output
Stop (Note 3} stopped.
Connected Remains in the Disable .
L ] external Remains stopped. 3 Ogaswnﬁ's:m m
Disconnected | operation mode. Disable ope )
" Remains in the f
External Dlsco.nneded extemal Rugnlng Dmlable ® Unswitchable to the
Connected | hora"e" ™% | Output stop Disable PU operation mode.
® Switchable to the PU
Running operation mode
Connected Remains in the | Output stop Disable Noted: If the
L 4 axternal 3 3 frequency setting
Disconnected | operation mode. | Run (Note 4) Disable signal is on,
operation is
performed accordingly.




11. OPERATION
[

Note: 1.

After turning ON the MRS terminal, if the setting for Pr.79 is changed to any value other
than “7" in the PU operation mode, the MRS terminal functions as the ordinary MRS
terminal (mechanical reset terminal) instead of the edit enable signal terminal. Then the
operation mode is changed according to the new setting for Pr.79.

. When mode changed is attempted between the external operation mode to the PU

operation mode with the MRS terminal ON, the mode change will not occur if the STF
or STR temminal is ON.

. In the setting of Pr.79 = 7 with the MRS terminal ON, if the MRS terminal is tumed OFF

while in the PU operation mode, the operation mode is changed to the external opera-
tion mode independent of the ON/OFF status of the terminal (STF, STR). Therefore, if
the MRS terminal is tumed OFF while either the STF or STR terminal is ON, the motor
is controlied in the external operation mode.

. During the operation in the PU operation mode, the ordinary MRS function does not

work.

. When the mode is changed from the PU operation mode to the external operation

mode forcibly, the parameter unit is intemaily reset once to secure the monitor screen.

. It an alarm has occurred, the inverter can be reset by pressing the stop key in the PU

operation mode. Resetting of the inverter in the external operation mode is not possible.
Therefore, resetting the inverter always changes the mode to the PU operation mode.



11. OPERATION

11.8 Local/Auto External Signal Selection Mode

In this mode, the operation mode can be modified by turing ON/OFF an external signal (terminal
RH). Since the operation mode can be changed by the external signal, erroneous mode switching
can be avoided.

Set Signal
value (RH and SD)

Fixed mode Comment

External operation

Close
mode

Changing to the PU operation mode is impossible.

Changing to the extemnal operation mode is

Open PU operation mode impossible.

if the circuit across terminals RH and SD is closed while in the PU operation mode, the operation
mode is forcibly changed to the external operation mode. If it is opened, the operation mode is
forcibly changed to the PU operation mode.

Note that this mode change is possibie only while the inverter is stopped. The mode change is
not allowed while the inverter is operating.

Note: if “8" is set for Pr.79, the function of the terminal RH (multiple speed setting (high-speed))
is changed to the local/auto external selection function. In this setting, the ordinary func-
tion of the terminal RH does not work.
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12. SETTING AND CHANGING THE PARAMETERS = ;

For the control of an inverter, many parameters are used and:it is possible to select the specific
parameters necessary for inverter operation and to set proper values for the selected parameters
using the parameter unit meeting the applicatiori requnrements (load and operahon condmons)
For details of the parameters, refer to the list of paramieters in'page 57.

To protect the parameters from accidental alteratlon set “1” for Pr.77 (Parameter write disable
selection). (Refer to page 86)

® Operating procedure (Reading and wrmng the value: set in Pra (upper limit frequency))

(1) Press the [PU OP] key -- The PU operation | PU —,+\—
indicating lamp is it~ operation . Display. unit
(2) Press the [SET} kéy ---- “P.” appears in the dlsplay P "
: : unit. i :

(3) input “999” using the - .- “P.999" appears in the P

numeric keys. display unit. .
(4) Press the [READ] key - :- The current Set'value'is - " 5 i+

0.0

displayed in the display unit. |

|

{5) Inbut the value 1o be set -The new value is displayed &0
(Example: 60) ’ in the displey unit. ) ©)

l , )
(6) Press the [WRITE] key -- The new value.is stored to 6000 ‘ If tﬁe error message “Err.”
: : the memory. : i i i
b gt‘lz’::?ale(liy appears in the display unit

! whenn the [WRITE] key is
pressed, refer to page 22.

(7) ‘When the [READ] key is pressed next, the parameter number
advances to “2” '(Pr‘z). Press the [READ] key once again, and the
current setting for Pr.2 is displayed. In the same operation, the
current setting for other parameters can be read.

Note: " Setting and changing of the parameters. is accomplished in the PU operetion mode.-df the
PU operation indicating lamp is not it when the [PU OP] key is pressed, attempt to change
the mode to the PU operation mode by referring to the procedure in page 26
Remember that the setting and changing of the following parameterrs is poss»ble in'the
external or combination operation mode:

® 3-speed setting .......... Pr.4 to Pr.6 e FM terminal calibration ........ Pr.900
* Multiple-step speed setting ' ® Frequency setting bias and gain

..... Pr.24 to Pr.27, Pr.126 to Pr.133  (voltage, current) . ... .Pr.902 to Pr.905
® Display function........ Pr.54 to Pr.56 e Key click sound selection . .. ... Pr.990
® Selection of operation mode ....Pr.79 e Alarmclear ................. Pr.996
) e inverterreset ................. Pr.997
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13. INITIALIZING THE PARAMETERS S R ‘
—
The operation to return the set values for the parameters, excluding the’calibration value, to the
factory-set values (initialization) is called "parameter clear".

The operation to initialize ail the parameters |ncludmg the calibration value is called "parameter
all clear".

13.1 Parameter Clear
® Operating procedure

: Lo ‘ Display unit
(1) Press the '[EU OP] key - - The PU operation L PU W )
’ B indicating lamp is lit. operation
(2) Press the [SET] key ----- “P." appears in the display P
unit. .

|

(3) Input *999” using the - .- “P.999" appears in the

numeric keys. display unit. P53
(4) Press the [READ] key --- “Pr.Cr” appears in the P
(Note 1) display unit. o | s
(5) Press the [WRITE] key -- “Pr.Cr" in the display unit Pl
: blinks on and off. This rer (4) (5)
completes parameter-clear ‘(blirtking) i i - N T

[ operation. (Note 2): :: ] L SR ST Gl

Notes: 1. If the [WRITE] key is pressed before pressmg the [HEAD] key, the operatron is not
' accepted N
2. If the attempted parameter clear operation is rejected by the inverter, “Err.” and
' “Pr.Cr." are displayed alternately. .

Note: In the parameter clear operatnon the followmg parameters are not initiatized.
® Pr: 900 FM termlnal cahbrauon “o e Pr.o02 Frequency settmg voltage blas
* Pr.903 - Frequency: setting-voltage .gain: v o 'Pr.904: ‘Frequency setting current bias

® Pr.905 Frequency setting current gain  Pr:38'“Frequency at 5V, (10V) input
‘| ® Pr.39- Frequency at 20mA input - "~ o Pr.75 - Reset ‘selection/detection of

parameter unit disconnection

Note: While Writing of the parameters is disabled, Pr.77 = 1 or during operation in Pr.77 = 0,
it is not permissible to change the value set for parameters. In this case, however,
Pr.900 to Pr.905 can be changed.
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13. -NITIALIZING THE PARAMETERS : : N
A e e

13.2 Parameter All Clear :
[] Operatlng procedure

(1) Press the [PU OP] key - - The PU operation PU ¥
indicating lamp is lit. operation

|

(2) Press the [SET] key ---- “P.” appears in_ the display P

Display unit

unit.
(3) Input “998” using the - - - - “P.998" appears in the P99
numeric keys. .0 ¢ display unit. y
(4) Press the [READ] key -- - “ALLC” appears in the alr
(Note 1) - d|sp|ay unit. eLen

|

(5) Press the [WH’ITE] key - “ALLC” in the display unit aLc

: . blinks on and off, This -
completes:parameter- al!

clear operation. {Note 2)

_(blinking) | * 4 )

Notes: 1. If the [WRITE] key is pressed before pressmg the [READ] key, the operation is not

accepted.
2. If the attempted parameter all clear: operatlon is rejected by the inverter, “Err.” and

. “ALLC" are . displayed alternately:

|
!

Note: In the parameter all clear operation, the folldvbihQ 'plaraﬁ\eter is not ‘in"itialized.
+ Pr.75 “Reset selection/detection of parameter unit disconnection”

| Note: -While- writing of the parameters is disabled, Pr.77 = 1 or during operation in Pr.77 = 0,
. “it. is not: permissible: to:-change the value set:for parameters.:In-this case, however
wPr 900 to Pr.905 can be changed A
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14. MONITORING ST
e
Just after tuming ON the power, orwhen the monitor key is pressed, the parameter unit enters
the monitor mode. In the monitor mode, load status (output frequency, output current, etc.),
protective function activation status in response to the occurrence of an alarm, efc. can be
monitored.
(1) Changing the monitor |nformat|on (output frequency, output current, error code)

The monitor information is changed each time the monitor key is pressed.
® Operating procedure

(1) Turm ON the power. --- .- Output frequency is Display unit
! cHz .
displayed. 3
(Note 1) -
(2) Press the [MONITOR] - - - Output current is e
. oV

key displayed.

|

(3)- Press the [MONITOR] - - Errorcode is given for
key ‘ the alarm which has
) . occurred. (Note 2)

(4Y ~Press the monitor | The, mongtor mode retums to
key : | the ‘output frequency monitor.
e (Output voltage cannot be
monrtored )

No(es 1: When the [WRITE] key is pressed while the: parameter unit’ |s drsplaymg any of the above‘ indicated -
monitor data, the priority.is given t6 that-monitor mode. After. the 'setting of the priority, the selected
information is displayed first when the parameter unn mode is changed to the monitor ‘mode or just
after the power is turned ON. . i, : ) e o

;- 1f-a fault occurs within the |nvener the arior me |s grven immedi ',. ;For the prooegure used"
for checking the. contents .of. the alarm, refer to page 103 S R v

[\

(@) Othermonior |

Monitor.type . | "« . iDisplay: e oo v Description

] Rotation speed (m/min) Display unit and monitor | The information is drsp!ayed when Pr. 37 is set, (Refer to
mode lamp: < 7y page 73.)- f

Motor rotating direction

o The forward or reverse rndrcahng Iamp bllnks on: and off
(forward, reverse)

‘Forward, ‘reverse’
indicating lamps

The indicating: lamp blmks on: and oﬁ whrle the: rnvaner is

During operation .| operating. The indicating !amp is off whlle the |nverter is
stopped. (Note:3)' i 2

External/PU operation mode | - . The extemal or PU operation mode 1nd|cahng tamp-is Irt

Monitor mode Mode indicating 1amp~ [Tha monitor mode, indicating lamp is fit.

Settingmode . . .f .0 .| The setting mode indicating lamp is lit. o

Jog mode .. | Display unit .. ... | “JOG" s displayed when the jog mode is selected. .

Note 3 When the forward or reverse key is pressed in the PU operatron mode or when the forward o reverse
switch s tumed ON'in the : externa.l operatron mode the parameter unit recogmzes this as rn-operatron
and the indicating ‘lamp blinks::* :

@ |if the stall prevention function is activated whlle in. the monitor rnode the monitor mode mdrcatrng Iamps
(Hz, A, V) blink.
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15. ERRORS
]

If a failure occurs within the inverter during operation, the corresponding error code is autornat-
ically displayed in the parameter unit.

15.1 Error Codes and Contents of Errors

Display Error code Contents ot error
£ 0 E 0 Normal*
e ERR Setting operation error, reset signal is ON, incorrect connection between the
) parameter unit and the inverter, etc. wrong incoming vottage.

EOC T E OC1t During acceleration, inverter output current exceeded the overcurent limit.

£00° E OC2 During fixed speed operation, inverter output current excaeded the overcument limit.

£3 E OC3 During deceleration, inverter output current exceeded the overcurrent limit.

Dot E Ovi Ouring acceler?ﬁon, regenerative power from the motor exceeded the regenerative

y . overvoitage limit.

? % E ov2 Ouring Ixfd speed operation, reganerative power from the motor exceeded the

regenerative overvoltage limit.
During deceleration, regenerative power from the motor excesded the regenerative

d Eova overvoltage fimit. *

ErH ETHT The electronic thermal refay in the inverter was tripped (current over 150% of the

’ rated current).
ETHR € THM The electronic thermal relay in the inverter was tripped (current beiow 150% of the
{Note) rated current, but above 100% current).
EFhn € FAN Fautt of the inverter fan (provided for 1.5K to 3.7K models)
cor €oLT During fixed speed operation, the current kmit function was continuously activated and
) the motor stopped.

£. bE E BE Fault of the brake transistor in the inverter was detected.

EOHr E OHT An external relay was tripped, which was connect to drive by customer.

£ PE E PE Fault of the memory device in the inverter where the parameter data is stored CPU

i defective.

£.PUE E PUE The parameter unit was disconnected trom the inverter.

ErET E RET Restarting was not possible within the set number of retries.

ELPU E CPU Run-away of the CPU.

If a ground fault current has flown due to a ground fault occurring in the output {load)
£ oF £ GF side of the inverter, this function stops the inverter output. A ground fauft occurring at
: low ground resistance may activate the overcurrent protection (OC1 to OC3).
Provided for the 400V class only.
E.0°r E OPT The number of retries has been exceeded during computer communication.**
Note: The ETHM error occurs if current 150% of the current set for the elactronic thermal relay (Pr.9) flowed
the motor over an extended period of time.
Exampie
® |f "5A° is set for Pr.9 (electronic thermal relay).
5(A) x 150(%) = 7.5(%)
The protactive function is activated by a current below 7.5A, due to the 12t (the inverse time trip} characteristic
of the built-in alectronic thermal relay circuit.

(*) This error is displayed in the emergency stop status established by selecting the PU STOP
key function in external operation is stopped by pressing this stop key during extemal
operation and pressing the stop key.

(**) When using the option FR-CUQ3, this error wilt display on the following condition: during
arror from exceeded retries during communication, exceeded interval of communication
fime; retry execution during normal operation.
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15. ERRORS

o Other display

Display Error code Contents of error
When the retry function is selected, retry is executed if the corresponding inverter
E.0°r E OPT alam occurs, This message is displayed while retry is executed.
The display is given for the period set by Pr.68 (retry execution waiting time).

15.2 Digital Display (7-Segment Display) and Actual Characters
The indication given by the 7-segment display represents the actual characters as shown below.

amctor pri _Qﬁ_;“;;J Display

© @
@ ®
@ )
@ ® ®
/)
®
@
@
= | [
@
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15. ERRORS

15.3 Logged Error Contents

The ‘contents of the errors are stored for the past four events. To check the contents of these
stored errors, follow the procedure indicated below.

. Operatmg procedure

(1) Press the [MONITOR] ‘The parameter until enters the monitor

key mode. Display unit
@ :eres:é?;alm T:g:"!‘ The information of the latest ‘érror is”
Y displayed in the display unit. (Note)

the ‘error display is given

!

The information of the error one before
the previous error is displayed.

1

The information of the error two. before
" -the previous error is' displayed. .

I

The information of the error three ;
before the previous error is displayed. i

{3) Press the [READ] key
once

(4) Press the [READ] key
once

{5) Press the [READ) key
once

- (6) Press 1he [READ] key The display retums to il : (2) (2;
- once & : " the: information of the @ (
latest error.

Note: For the information of the latest error, a period is displayed following “E”. (Example:
E.OC1) )

i

e

o



15. ERRORS oo e e
15.4 Clearing Error Log

The log of errors (four events) can be cleared by the following operation.

® Operating procedure

(1) Press the [PU OF] key - The PU. operation | PU * G : Display unit’
L : mdncatmg lamp is m | operation L
| (2) Press the [SET} key - --- "P.” appears in the dlsplay P S

: unit. : : R
| (3) Input “996” usingthe - “P.996" appears in the P 99 :
numeric keys -~~~ display unit. -
(4) Press the [READ] key - “Er.CL" appears in the P :
(Note .1) display Gnit. o
(5) Press the [WRITE] Key s - “Er.CL"in'the display unit | £ £1- ‘
i ¢ u T ow o blinks. “This completes error .
; i s log clear-operation.” (Note 2) | (blinking) f(f)‘(s)” §

Notes: 1. If the [WRITE] key is pressed before pressing the [READ] key, the operatlon is not
' ~e  accepted. ¢
2. If the attempted error hlstory clear operatlon is re;ected by the mverter “Err i and
“Er CL” are dlsplayed altemately : . 3

o - e e

. actuated protective function. If thé monitr Key'is ‘preéssed without resetting (page 48) the in-
verter, the display unit displays output frequency. The frequency displayed will be that at-which
the motor was running just before the occurrence of the error. Current value can be checked
-in the same manner. However, these values are not.stored 4 fault memory and are cleared by
the reset operanon ) S e e el v . -

Lo
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16. PARAMETER UNIT DISCONNECTION DETECTION FUNCTION

This function detects disconnection of the parameter unit from the inverter and stops the inverter
operation (inverter error).

® Operation of the function

To use the parameter unit disconnection detection function, set the proper value for Pr.75 (reset
selection / detection of parameter unit disconnection). If the parameter unit is disconnected from
the inverter, while the parameter unit disconnection detection function is valid, it is detected and
the dn‘vg pltpe(darm stop due to inverter error).

L. Key
Set External | operation Operation after PU STOP
Reset conditions disconnection of
value terminals |(Parameter key
unit) parameter unit
0 Reset input is possible at any o e
time (factory-setting). Operation will be
Reset input is possible only continued with the PU
1 | when the protection function @] 0] disconnected.
is activated. No
2 R:“‘ W is possile @] x* When the parameter unit function
aRe:;‘tyir::‘; is possible only is disconnected, the
3 | when the protection function O O ,ALARM LED 's. It and
. . inverter output is shut off.
is activated.
Reset input is possible at any . When
14 time (factory-setting). O x Operation will be stop key
Reset input is possible only continued with the PU on PU is
15 | when the protection function O O disconnected. pressed
is_activated. in any
16 ?eset input is possible at any O X" When the parameter unit | operation
leme‘ Ceut s possibie onl is disconnected, the mode,
eset input s po b ALARM LED is It and | motor
17 | when the protection function O O inverter outout is shut off. | st
is activated. P | stoes.
When raset is carried out using external terminal or PU key.
C: Yas, x: No

Notes 1. The stop key function is not activated with set values 0 to 3; it is actuated with set
values 14 to 17 (Refer to page 84).
2: The error display at an occurrence of PU disconnection alarm stop is “E.PUE”.
* When parameter unit model FR-PUO2E.1 is used, reset is possible by inverter reset
operation in the help mode.
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16. PARAMETER UNIT DISCONNECTION DETECTION FUNCTION
. . s

e Cautions on setting the parameter unit disconnection detection function:

m
&3]

(3

(4)

If the parameter unit is not connected at the start of operation, an alarm does not occur.
This function recognizes “disconnection” when the parameter unit is disconnected for more
than 1 second.

To restart the inverter operation after the occurrence of the disconnection alarm, confirm the
connection of the parameter unit and reset the inverter. (refer to page 48)

If the inverter is operated without selecting the parameter unit disconnection detection func-
tion, inverter operation is continued even after the parameter unit is disconnected from the
inverter, which will create a hazardous situation. Therefore, to ensure safe operation, it is
recommended that the parameter unit disconnection detection function be selected.
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17. RESETTING THE INVERTER e

To reset the inverter, follow any of the following four procedures. Remember that the accumulated
internal thermal data of the electronic thermal relay and the retry count are cleared if the inverter

is. reset.

e Operation 1

TPU ¥

(Note 2)

{1) Press the [PU OP] key - - The PU operation
o ’ . : indicating lamp is lit: .| ‘operation’ |
(2) Press the [SET] key ---- “P." appears in the display Y.
unit. . :
(3) Input “997" using ------- “P.997" appears in the p.997
the numeric keys. display unit. .
(4) Press the [READ] key - -- “7EST” appears in the £57
(Note 1) display unit. el
(5) Press the [WRITE] key -- “rEST” in the display unit is £5r
N tumed off. This completes |~
inverter reset: operation.
(off)

Display unit

(4) (5)

Notes 1: If the [WRITE] key is pressed before pressing the [READ] key, it is not accepted.
2: If the attempted inverter reset clear operation is rejected by the inverter, “Err.” and

©® Operation 2

“rEST” are. displayed alternately.

N

® Operation 4

is in faulty state.

Press the [STOP] key while the inverter

@ Operation 3

power supply again.

Tumn. OFF power supply once. After
making sure that the POWER indicating
lamp or the LED has gone out, turn on

Close the circuit across the reset ter-
minal RES and SD for more than 0.1
second and then open.it,
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18. CALIBRATING THE FREQUENCY METER

The’ frequency meter of the inverter or the one connected to the term|na|s FM and SD can be
calibrated by using the parameter umt
If a digital frequency meter is used, you may want to adjust the frequency of pulse -train output.

L Preparat|on i
(1) Connect the frequency meter to the terminals FM and SD of the rnvener Make sure that
: the polarity is correct.
(2) 'If a variable resistor used for calibration is connected either ad]ust it to zero or remove

Uit -
Frequency
. . meter i F
Variable resistor . . .
Inverter fogpgli_braﬁon Note: If the signal output from the terminal FM is
~__ 1. . | ... to corresponding. to .the motor current
o i " value, connect a variable resistor for
.-cafibration at the position shown in the il

lustration in the left.

e s L e s PR V,VWDi‘splayunit.r

® Calibration procedure (Adjust whiie"operéting the.inverter) ..
(1) Operate the inverter at the maxrmum output frequency “\spo0 :
(GOHz. for example) using the parameter unit. peach
!
@) PreSs the [PU OP] key -- The PU RUN mdlcatmg lamp, -|-PU operation” ¥ | - -
. . is lit. . : OP S
L 1
(3) . Press the [SET] key - - - - - P appears in the dlsplay )
. . § . : unit. | \ . :
! : :
(4) Input “900" using the - .-~ . ‘P! 900" appears in the ¢ P.900"
numeric keys : ) drsplay unit. N
- - - ‘ l - (5) (7)
(5) Press the [READ] key --- The maxlmum‘ frequency is - 5000 it
displayed in the display unit. T e Noles 1: For this
¥ P operation, it is :
(6) Adiust the meter Move the pointer of the —o— || & motnecessary "~
indication frequency meter by pressing’ T - T to connect a- -
the [A] (or [V]) key While. ] motor.
observmg the “pointer. 2 Selectlthe Pol:j i
- tion mode .
T — opera :
ere to carry out
(7) Press the [WRITE] key - Calibration is completed: 6000 - “* calibration.
‘ e Dlitsplayte?"‘ 1 - ’Naver cali-brate
‘ e ama’eyﬁ‘ A the frequency
! P.965 T meter in the
] o B - -.extemal ..
operation mode.
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19. ADJUSTING “BIAS” AND “GAIN” OF FREQUENCY SETTING SIGNALS

To.control the output frequency of the inverter, external reference signals are input either in volt-
age (0 to 5 VDC, 0 to 10 VDC) or current (4 to 20mA DC). “Bias” and “Gain” are used to adjust
the relationship between the external reference signal and the frequency to. be output,

Bias and gain are set using the following parameters.

®Pr902 Frequency setting voltage bias Output Factory:sefteing
. . frequency (60Hz)
®Pr.903 Frequency setting voltage gain o hasias i
®Pr.904 Frequency setting current bias R ‘gﬂz},
®Pr905 Frequency sefing currentgain . 008 I:
‘ ' T Prova

0 Frequency 5V Yp 73

ing signal 10 V.

3 setting signal 20 m?\

Adjust the gain and bias by applymg proper voltage across terminals 2 and 5. (Refer to Note.)

o Adjusting Procedure .

'Example: Pr.’902 (frequency setting voltage bias) ... Outpiit frequency should be 10Hz when

i o ) frequency setting voltage is OV.
Pr.903 (fr'eq‘uéncy setting voitage gain) ... Output frequency should be 50Hz when
e [ i frequency setting voltage is 5V.
Before beginning adjustment make sure that the settmg for Pr.73 (0 to 5V / 0 to 10V selectlon)
is “0” (factory setting ... 0 to 5V).
(1) Press the [PU OPJ «---- The PU operation " . ispl nit
ey o mdlcatlng Iamp is it PU ",Pefa?lf?" _* A L Disp! 2y, yn,
(2) [ Pross the [SET] key - - -+ -\"P.” appedrs'in the P
R display it o
(3) - Input:“902” using the - -; - “P.902" appears in Pgg .
“‘numeric keys, - the display unit. s
(4) _Press the [READ] key -~ The current settingis | I B
T displayedinthe o | 000 . | .. .
. display unit. . . | ERTREE
(5) Input“10” using the PN D .
. numeric. keys. -. L u1 0 appears in; the S R ,[;, P
Apply a 0'V'voltage  © display unit. | il B e g o )
"'valu'e. i N P R . P @ .(8)
=T T T " T : £8) (1) (10)
®) Pres:s"tyhe [WRITE] kéy 1+ The.newly-set value * | 10.00 R V
| I - isstored to'the - ¢D|splayed 1.
*. .memory. ahamately
| () Press the [READ] key -+ - “P.903" appears in
| 7 (Thenoxt parameter is  the display-unit. | P.903
displayed) [T B S .
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19. ADJUSTING “BIAS” AND “GAIN” OF FREQUENCY SETTING SIGNALS
e e

(8) Press the [READ] key - - The current setting is
displayed in the 60.00
display unit.
(9) Input *50" using the -
numeric kKeys. “50" appears in the 5
Apply a 5 V voltage display unit.
value.
(10) Press the [WRITE] key - - The newly set value | 5000
is stored to the Displayed
memory. attemately
P50

* It input voltage difference for bias and gain is less than 5%, drive will not accept the values.

Note: Adjust bias and gain by applying 5V (10V) across terminais 2 and 5 {frequency setting
input terminals).
While voltage is applied across these terminals, frequency is output corresponding to
the input voitage. For example, if the bias and gain are set as explained, output fre-
quency is obtained as shown by the graph (solid line) beiow if 1V is applied across ter-
minals 2 and 5. When current input is used to control the output frequency, a similar
setting should be made using Pr.904 and Pr.905.

60 Hz

* To adjust output frequency to OHz in response the input of 1V, change the bias using
the same procedure.
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20. CONTROLLING KEY CLICK SOUND (TACTILE FEED BACK)
e e e

With the model FR-PU03 parameter unit, a key click sound can be added to confirm complete
execution of key stroke. To output key click sound, follow the procedure below.

Pr.990 is factory set to 0 for no key click sound.

@ To change the setting to “with key click sound”, set “1" in Pr.980.

Note: To set "no key clock sound” again, set Pr. 990 to "0* (factory- setting).
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21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL

The general-purpose magnetic flux vector control can be selected by setting the motor capacity
and type of motor.

The general-purpose magnetic flux vector control is effective for applications where greater starnt-
ing torque or more than V/F mode torque at low speed is required, or the load is varying.

(1) Conditions for selecting the general-purpose magnetic flux vector control
The general-purpose magnetic flux vector control can be effectively used only when the fol-
lowing conditions are satisfied. If the general-purpose magnatic fiux vector control is selected
while any of these conditions is not satisfied, it will cause insufficient torque, irregular rotation,
and other problems. In which case, V/F control should be selected.

Conditions
©® The motor capacity is either equivalentto or @ The number of poles is 2, 4, or 6. (It is not
one rank below the inverter capacity. necessary to set the number of poles. For

® The motor type is Mitsubishi standard motor constant torque motors, 4 poles only)
(0.1kW (1/8HP) or larger, 200V class; @ The motor is controlied by its own inverter.
0.2kW (1/4HP) or larger 400V class), Mit- ® Wiring distance between the motor and the
subishi constant torque motor (SF-JRC, inverter ig within 30m (98.46 feat). if the dis-
200V class, 4 poles, 0.4 (1/2HP) to 3.7kW tance exceeds 30m (98.46 feet), refer to
(5HP)) or MITSUBISHI equivalent. MITSUBISHI.

(2) Selecting the general-purpose magnetic flux vector control ... Set the motor capacity (other
than “9999", “9999" calls for the V/F control.) for Pr.80 (motor capacity). If a Mitsubishi con-
stant torque motor is used, set “1” for Pr.71 (applicable motor).

Note: Cautlons on general-purpose magnetic flux vector control

(1) lrregular rotation of the motor will be a little more apparent than in the V/F control.

(2) At the start, 0.1 to 0.2 second delay is generated due to control data calculation.

(3) If this control is selected, the following parameter settings will be ignored. (Pr.0, Pr.3,
Pr.14, Pr.19, Pr.46, Pr.47)

Applications for which the general-purpose magnetic flux vector control is recommended
® The machine which requires greater start- ® The machine in which torque variation is
ing torque excessive
©® The machine which requires more than V/F
mode torque at low-speed.
(This control is not recommended for machines, such as grinders and lapping machines, which
requires low irregularity at speed control at low-speed operation.)
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21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL

(3) Parameters related to the general-purpose magnetic flux vector control

P":‘om‘.“' Name Setting range | Set value Description le ;
Motor 0.1 (VBHP) to = :snin o!l:w;fr mcapaclro" KW/ ©
8 capacity | 37 (5HP). 0.1t0 3.7%2 (Se&ecgﬁon of Aoy i
99g9* . A general-purpose magnetic -
fiux vector controt)
7 Applicabl‘e 0.1 0 Standard motor (NEMA B TEFC or ODP)
motors* 1 Constant torque motor (separately cooled) -

*1. The electronic thermal relay characteristics are selected.
‘2. A 0.1 kW setting cannot be made for the 400 V class.

A Setting methods for when general-purpose flux vector control is selectsd and wiring dis-
tance between inverter and motor exceeds 30 m

1. Setting procedure
(1) Calkulate the setting values of the special parameter.
Calculate the setting value as shown below.
[« Wiring resistance value (resistance (W) per 1 m 6 wiring length (m))] (A calculation example
is shown below.}

<Reference values> For special wire sizes,

Wire size (mm°) [Resistance value for 1 m the following equation is used.
0.75 0.02195 ) 4
RQ=px—
125 0.01299 Q @=p A
2 0.008573 0 p: constant 1.7241 x 1072
35 0.004926 Q A: cross-section area

(2) Special parameter setting method £:length

Set the value obtained in section (1) above with the following procedure.

@ Pr. 77: Set to 801 (Note 2)

@ Pr. 80: Set motor capacity

@ Pr. 87: Set resistance value

@ Pr. 77: Set to 0 or 1 (Return to original setting value)
No. Name Setting range Min. value Factory setting value
87 Wiring resistance 0~ 50Q 0.001Q 0

Note: Pr. 87 is displayed only when Pr. 77 is set to 801,

(Note 1) The torque may not be achieved if not set.

(Note 2) When Pr. 77 is set to 801, the parameters following Pr. 82 will display simul-
taneously, but do not change the other parameters. The inverter could be damaged
if the parameters are changed.

Setting value caiculation examples

Wire size Wiring length
(mm?) 20m 30m 50m 80m 100m 150m 200m
(65.64 feet) | (98.46 feet) | (164.04 foet) | (262.46 feot) | (328.08 feet) | (492.12 feet) | (656.16 faet)
2 0.171Q 0.257Q 0.429Q 0.6860 0.85702 1.286Q2 1.715Q
35 0.099Q 0.148Q 0.246Q 0.3840Q 0.493Q 0.739Q 0.9850
55 0.065Q 0.097Q2 0.162Q2 0.2600 0.325Q 0.487Q 0.6500
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21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL
S

Hl Setting method when wiring distance is particularly iong

1. Setting procedure

(1) if the maximum wiring distance is longer than the values given in the following table, set
parameter 98 to invalidate the current limits.
(The factory setting is “0”, but setting this to “8" is recommended.)

Inverter Capacity 0.1k 0.2k 0.4k 0,75k 1.5k 2.2k 3.7k
No Low-Noise 200m 200m 300m 500m 500m 500m 500m
Operation (656.4 feat) | (656.4 feet) | (984.6 feet) | (1641 feel) | (1641 feet) | (1641 feet) | (1641 feet)
Low-Noise 30m 100m 200m 300m 500m 500m 500m
Operation (98.46 feet) [ (328.2 feat) | (656.4 faet) | (984.6 feet) | (1641 feat) | (1641 feet) | (1641 feet)
:e:ﬂ:sg Details :{u?g Details
0 Current limit, with stall prevention *8 No current limit, with stall pravention
1 Current limit during acceleration, no stall 9 No current limit, no stall prevention during
prevention acceleration
2 Current limit during constant speed, no stall 10 No current limit, no stall prevention during
prevention constant speed
a Current limit during acceleration/constant 1 No current limit, no stall pravention during
speed, no stall prevention acceleration/constant speed
4 Current limit during deceleration, no stall 12 No current limit, no stall prevention during
prevention deceleration
5 Current limit during 13 No current limit, no stall prevention during
acceleration/deceleration, no stall prevention acceleratiorvdeceleration
5 Current limit during constant 14 No current limit, no stall prevention during
speed/deceleration, no stall prevention constant speed/deceleration
7 No current limit, no stall prevention 15 No current limit, no stall prevention
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21. SELECTING GENERAL-PURPOSE MABNETIC FLUX VECTOR CONTROL
s SR SR s e e e e e

(2) Special parameter setting procedure
Set the setting value in (1) above with the following procedure.
® Pr. 77: Set to 801 (Note 1)
@ Pr. 98: Set the setting value
@ Pr. 77: Set to 0 or 1 (Return to original setting value)

No. Name Setting range Min. value Factory setting
98 Current limit, stall prevention function selection 0-15 1 0

%: Pr. 98 is displayed only when Pr. 77 is set to 801,

(Note 1) When Pr. 77 is set to 801, the parameters following Pr. 82 will display simultaneously,
but do not change the other parameters. The inverter could be damaged if the
parameters are changed.



22. PARAMETERS

M Parameter List

Func-| Parameter Name ’ = Setting Range Minimum Factory- |Customer's [Refer
f tion ‘No. ) ‘ Hng 9‘ Setting Setting Sefting | to:
0 Torque boost (manual) 0t030% .|, 01% . | .6%
A Upper limit frequency ~ O'to 120Hz - | &2;“;5 120Hz - p.62
2 Lower limit frequency . 0to120Hz * |~ (%S'LH;) OHz :
3 Base frequency ) 0 to 400Hz (i"(())iLHé) 60Hz 1| p.63
1’3 . A . : . :
j =4
L 4 0.01Hz
g 0 to 400Hz (Note 6) GOHZ
2 - - :
2 0 to 400Hz (Zg:éH;) 30Hz p.64
& : :
N 0.01Hz .
0 to- 4 . 10H
: o OOHZV (Note 6) z.
7 Acceleration time ) 0 to 3600sec. 0.1sec. 5sec.
8 Deceleration time 0 to 3600sec. 0.1sec. Ssec. B
! , Bl e 65
[ERTRSE FA R R | Rated- output g
9 Electronic thermal overioad relay /|0 to 500A _ [.. .0.01A | current
. > " . - PN o . . - 001Hz } - .
10 DC-injecti ing fi " .lo'to 120H h . )
C. |n|§c ion brékmg requency_ to 0 z Note 6) : SH? - P
11 DC injection braking time 0 to 10sec. 0.1sec.. :}.:,0.5s8ec. : b~66
12 DC injection braking voltage - -{-0 to 30% ~ Q4% - 6%
' 2o i S 001Hz T
1 rting fre : H .5H.
3 Starting frequency 0 to 60Hz (Note-6)- 0.5Hz
- 14 Selection of applied.Joad ° “ile, 1,2, 8 g 0
- B — N N —_ —
S . . 0.01Hz ‘
B 1 f R Hz:oo] et E : p.67
§ 5 | Jog frequency - *] 0 to 400Hz (Note ) ?Hz ‘ )
b 16 Jog acceleration/deceleration time | 0 to 3600sec.|  0.1sec. 0.5s6c.
L . N B
§ 17 External thermal relay input ) 0, 1 1 0
o — SISEEE B S ] B -
Q 1g | Upperlimit fiequency for high | 1\ sookz| . 0.1Hz 120Hz o
2 speed operation . . I P N T ) 5L g
H = o i 0 to 1000V - ‘ P68
| ; : 50 ] i
& 19 Base frequency voltage ‘ ,3999. P 0.1V 9999:
Reference frequency: for i e ety enl 0.01HZ R
2 acceleration/deceleration ) ! .to 400Hz (Note 6) 60Kz
204 Stall p.revennon unction 0 to 200% 01% 150%
operation level. sl I O TORE TR S
Stall prevention function = 0.10.200% ' P69
23 [ operation level offset doefficient % 9999 ) R
. 9999
for doublespeed operation

ey



22. PARAMETERS

‘ M Parameter List

Func-

Parmeter Nérﬁe Setﬁngy Minimum ) Factory- . |- Customer Refer
tion No. : Range Setting Setting Setting . | to:
0 to 400Hz, 0.01Hz
9999 (Note 6) 9999
010 400Hz, | o :
9999 %Otmg 9999
(Note 6) .69’
010 400Hz, | ©001Hz | ;
9999 (Note 6) 9999
0 to 400Hz, 0.01Hz .
9999 {Note 6) 8999
| selection of 5
g 204 | acceteration/deceleration pattern 2 ! ° p.70
< Selection. of regenerative brake i3
3 . e
2 30 duty ratio. 0, 1 1 0 » p.71
=2 31 Computer link E?ROM write valldlty 0,1,9099 1 0
@ ;
-3 112, 24, 48,
o] - 32~ i d - .
> Communlca ion spee 96, 9999 1 96
&8 T - ) i p.72
g 33 . Operatlon command selection 0, 1, 9999 1 0
@ 34 ‘Speed command sefection 0,1,9999 = 1 "0
36 Start-up operation mode - 0, 1,-9999 1 0
36 Station number selection 010 31,9999 "1 mo
37 | speed display {00000 L) o0 o
.38 !:(egtffency at ?V (1ov) mput“‘ 1 to 400Hz (Note 6) _60sz
39 Freguency at 20mA input ;1 to 400Hz - (Nb t66) +60Hz.
. 40 Allocation of output terminals.: . -| 00 to 44 1 2. .
} E } . pi7a:
_ g_g 4 Adjusting the SU irequency band Lote100% 5] 0% 0% H
S 2S£ width .
555 ootz [

ST 42 FU frequency value 0toa00Hz | Rl g O
55 3 ). ) (Note 6) 5 575
=5 = - .

. 3 43 FU frequency value in reverse 0 to 400Hz, 0.01Hz 5'999‘ 4
rotation ; +| 9999 (Note 8) |
“ - : . ! S 0 ‘10 . . . .(.‘
é 44 2nd acceleration/deceleration time _ | 3600sec., 701" sec: +9999"
£ T w77 19999 R s
-7 : p.76
) ri - Gto B S
S 45 2nd deceleration time 3600sec., 0.4sec. | 9999
.8 . A Kash . .
» | 9999
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22. PARAMETERS . oo v
e

B Parameter List

Func-| Parameter . ) N Factory- | Customer's [Refer
tion | - No. Name Setting Range Setting | Setting | to:
o 2| 46 |2nd torque boost 01030% | oo | oeee
€.08 9999
35 0 t0"400Hz, 0.01Hz
(] }
i 47 2nd V/F (base frequgncy) 2989 (Nofé. 6)‘ ‘ 9999
e 48 Data length ' 0, 1, 9999 R 0 !
§ 49 Stop bit length - 0, 1,k 9999 1 1 p76 |
= B
ég 50 Parity check 0, 1, 2, 9999 1 2
g’§ 51 CR, LF code selection 210, 1, 2, 9999 1, 1
- T B
g“‘ 52 Number of communication retries { 0 to .10, 9999 1 1
a
13 Communication-check time 0,01t0-:: e
g 1o, s
S %8 interval 9998, 9999 | 015 0
@ 10,1 B B Y
o B
S 0.01Hz
5] DK :
é 0 t0.400Hz (Noto'§) | 60Hz ‘
E o Ao | Rated
& 10 to 500A © 0.01A | output p.77
9 i | -ourrent;
2 W 0,0.1to . y 1 :
é % 57 Free-wheellng time for restart:: 5660, 0990 ,oi?éeé' e 9999
 C 2 n - i ie |
T2 58 Start-up time for restart 0 to 5sec. 0.1sec. . |- 0.5sec:
59 | input terminal allocation 0'to 9998, 1 9999 ~|p78
? ; ) 9999 . Y g
60 " ['input filter. time constant 1 to 8,°9999 RS Bl - 9999
0,1 1 0 :
i o o 1010.200%, | ) 1080}
62 Open motor circuit detection level 9‘999 ' 0.1%‘ .. 5.0% X
s ; . En |
% 63 Open:motor circuiit detection time 0.05.10 1sec, 0.01sec.. |.. 0.5sec.. !
e bt 9999 j ) T |
S : |
2 ———— — —
5 64 Constant o'utpu,t range slip '0,'9999 - 9999 . pst |
2 compensation selection o : ' L
3 | 65 [Retyy selection - e 2 R
: \ . . L
§ | Frequency for stall prevention - | 00tHz i !
® 66 function level reduction start . :~.}.0 to-400Hz : ¥ 60Hz e " |
g 2 ~ (Note 6)
@ O Y |
& frequency AR REREN PSS W - pez|
67 Retry count after an occurrence.: :|:0 to 10, 1. 0
) of inverter alarm v 10110 110 R B L
68 Retry waiting time . |01 to360sec.| o.dsec. | isec. |-
69  |Clearingretrycount' © |0, . e
. : R o,
70 Sp:eqlal regenerative prake duty {0 ‘°,,30/° 01% 0% p.83
_|fatio o (Note 2) -
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22. PARAMETERS

B Parameter List

Func-| Parameter st Minimum | Factory- = |Customer's |Refer|.
‘tion - No. . am Settm‘g’ Range Setting Setting Selting | to:
Tix Ap{)ligable motor selection -0, 1 : 1 0 :
0.7 t0 14.5kHz. ! P83 |
(Note 3) 051kHz 1kHz PN B
73 Selection for 0 to 5V/0 0 10V [0, 1 oo 0
- . Selection for current input | !
5 74 reference/ starting: command, - ,{:0, 1, | 3 Glge
B .| rotation direction.command 100, 101 . p.84
-1 selection : T ; . :
w T
e 75 Reset selection/ detection of ' .| 0103, 14 to y ia
‘§ parameter unit disconnection "~ 1 17 .
"G . — T
%] " [T : . 10.01 to
tal o] 0. A R
‘5 76 Slip compensation time c‘ons’ nt 10s6c., 9999 0:01sec
L !
[ — - ; ”
& Selection for disabling ! ) -
5§ I parameter writing ot 2 : .86
Selection of reverse rotation i =
™ lpreventon, 0 %R} Y ] °
79* Sélection of operation mode Oto4,6t08. | .. 1 .

T0.110/3.7kW,

. BO¥ Motor capagity 0099 (Note 4)- | 0.0tkw | 9995 f
81 | Rated siip 0.0 10%, 9999|- 0.01% | 9999 "

I L S e e

k w2 F??QQéncxiump i |Se otz e e R I
o s [y || |

.00MHz Lo

95 Fréquency jump’3A’

:0-to 400Hz, | 0:01Hz
9999 | (Noté's)
0'10'400Hz, | 0.01HZ"

c::|-{Note 6) -
0 t0-400Hz, “f* "0.01HZ
(Note 6)
SOOMHZ ™ [
(Note'6) "7 *

~ 0.01Hz &
{Note.-6)

1:0.01Hz. |0
(Note 8) |

96 Freduency jump 38

Standard Operation Functions




22. PARAMETERS | | s
—

B Parameter List

Func-| Parameter Nesne Setting Range ‘Minimum | Factory- | Customer's |Refer
tion No. . 9 9 Setting setting sefting to:
c 10 400Hz 0.01Hz e
L y
K] " :{Note.6): - 9999
@ c - -
Q5 T B RS B R i
(¢} = 0 to 400Hz, 0.01Hz 9999 p.90.
B (Note 6)
Sc e — - —
5 0 to 400Hz, .- 0.01Hz ]
it ! RETRLY] i
& o ' (NOte‘ 6 V 9999
R RO I p-91
Oto. | o - o
) B - . E
§ 60Hz O‘OTIHZ (OV) OHz
5 Tto i : :
[re 0.01Hz (5V) |60Hz|
45 400Hz EENTINE ] RE R p.92
© 0to .
s oome | 00MHz | (@ma) | oHz
O - - 2 —
TR B o T RSN NSGAatoty e
A0k |- -0-01HZ " |(20mA) 60Hz
- 1 o |-
= Selection of.the parameter unit N BN S
B 91 1 0
5 b display data 0.1.2 ! p-93
NS
3
o
£
c -
[ 998+ Parameter all clear - . - -
2 y — - p.94
= 999x Parameter clear PR — ] . .

Notes 1: For 0.1 K to 0.75 K models, setting is “85%" of the rated current.of the inverter. .. .. . . SR
2: The duty ratio indicates the “%ED" of the operation of the,built-in, brake transnstor 5
3: During the operation of the |nvener the change or wrmng ‘of 5 set values is resmcled to enher of

the following ranges. ‘ )

(1) 0.7 kHz 10 1.1 kHz The'change o wii

(2) 1.2 kHz to 14.5 kHz ot permitted. .« i
4: 0.2 to 3.7 kW for the 400V type
5: The unit has been calibrated before shlpmen( -s0 _the si

Set so that the frequency is slnghtly higher than, 60,Hz
6: If the setting value is 100 Hz or h;gher, the semng unit ) L
7: The setting values of paramaters ‘marked with * can be changed dunng operauon evén if Pr. 77 is set

1o 2 (writing during operation enabled).

Even if the parameters marked with ** are written during operation, they will be validated after the

inverter is stopped.

Note: Parameters in can be changed or written while the inverter is operating even if the setting for
Pr.77 {Selection for disabling parameter writing) is “0” (factory-setting). Note that modification of Pr.72,
Pr.77, and Pr.900 is allowed only in the PU operation mode.
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22. PARAMETERS Pr.0 — Pr.2
L e

8 Description of the Parameters
"Pr.” in an abbreviation of “Parameter.”

[ Pro] setting the torque boost (manuai)

® It is possible to adjust the motor torque in the low
frequency range meeting the load.

Notes 1: Factory-setting ... 6%

2: Change the setting to “4%" for motors
designed for use with an inverter
(constant torque motor).

3: The setting for this parameter is '
ignored if the general-purpose mag- Output Base
netic flux vector control mode is fraquency (Hz) frequency
selected with Pr.80.

[Pra] [Pr2 | Setting the uppern Himit of frequency
Upper limit frequency
Lower limit frequency

o L
@t is possible to clamp the upper and lower limits setting signal H0V) (Zoma)
of output frequency.

fﬂote: To set the frequency higher than 120Hz, use Pr.18.

A\ CAUTION

A\ Note that without the speed command, the motor will start
at the preset frequency by merely switching on the stant
signal.

If set value of Pr.2 “Lower (imit frequency” is equal or
larger than the value of Pr.13 “Starting frequency”.
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22. PARAMETERS Pr.3
e~ =

| Pr3 | Setting the base frequency

Base frequency
Base frequency voltage

® Itis possible to set the base frequency (reference Setting range of
frequency corresponding to the motor rated the bass frequency
torque) meeting the motor rating, in the range of -
0 to 400Hz.

® By setting proper the value for Pr.19 (base fre-
quency voltage), the PWM output is modified so
that the waveform looks to the motor like the volt-
age value set in parameter 19. This will result in
optimum motor performance.

* if “9999" (factory-setting) is

Note: If the general purpose magnetic flux vector con- set for Pr.19, the maximum out-
trol mode has been selected with Pr.80, setting put voltage is the same as the
of Pr.3 becomes 60Hz. power supply voltage.

If Pr.19 has been set at “9999", Pr.19 = 220V
(440V for the 400V type) will become valid.
When using the motor designed for use with an
inverter (constant torque motor), set 60Hz for the
base frequency.

-63 -



22. PARAMETERS

[era] [Prs]

3-speed setting
(high speed)

3-speed setting
(middle speed)

3-speed setting
(low speed)

Setting the multiple-speed

Muitiple-speed setting
(speed 4)

Multiple-speed setting
(speed 5)

Multipie-speed setting

Multiple-speed setling
{speed 8)

Multiple-speed setting
(speed 9)

Multiple-speed setting -~
(speed 10)

(speed 6)

Multiple-épeed setting
(speed 7)

terminals RH/RM/RL/REX and SD.

® When using speeds 8to 15, assign the RH, RM,
RL and REX functions to the input terminals
RL/OH,  RM/AU, RH and MRS/RT with Pr. 59
“Input terminal ‘allocation”.

® The individual speeds (frequency) can be set as

required, in‘the range of 0 to :400Hz, while the
inverter is: operating.  Setting ' is also possvble

using the [A] and [V¥] keys.

® By combining the setting for these parameters <o
with Pr.1 (upper limit frequency) and Pr.2-(lower.
limit frequency), ‘setting of up to seventeen.:. :

speeds is possible.

®ltis possnble to select the motor speed by simply
changing. the external contact “signal across ' °

Multipie-speed setting
{speed 11)

“Pr.4 e Pr.6

Multiple-speed setting
(speed 12)

Multiple-speed setting
(speed 13)

Multipie-speed setting
{speed.14)

(speed 15)

Rex s L.

4 to speed 15 are not selected:

speed operation is given priority.

Notes 1: If “9999” (factory- semng) is'set for Pr.24 to Pr.27 and Pr. 126 to Pr 133 speed ™

2: In the speed 3 setting, if more than two speeds are selected at the same tlme
the setting for lower speed parameter is output.
<Example> If RH and SD, RL and SD are turned ON at the same time while the
setting for high-speed (RH) is 40 Hz and low-speed (RL) is 50 Hz,

) output frequency is 50Hz.
3: If the multiple-speed signal frequency setting S|gnal are input, the multiple-

4: The multiple- speed setting can be made during enther PU operation or external

Multlple-speed setting -

operation.

RL RM RH REX spoed

- - O — Pr.4

— O ~ — Pr.5

[@) ~ Pr.6 ¥

O [e) —- Pr.24 (when Pr.24 is 9999, speed.4 is‘not set)

[@) - Q Pr.25 (when Pr.25 is 9999, speed 5 is not set)

— O O - Pr.26 (when Pr.26 is 9999, speed 6 is not set)

[@) O O —~ Pr.27 (when Pr.27 is 9999, speed 7 is not set)

- - - - Q Pr.126 (when Pr.126 is 9999, speed 8 is not set)

- - O [@) Pr.127 (when Pr.127 is 9999, speed 9 is the same as Pr.4)

— [e) - O Pr.128 {when Pr.128 is 9999, speed 10 is the same as Pr.5)
O - - Q Pr.129 (when Pr.129 is 9999, speed 11 is the same as Pr.6)

[@) O — O Pr.130 (when Pr.130 is 9999, speed 12 is the same as Pr.24)

o) - O [@) Pr.131 (when Pr.131 is 9999, speed 13 is the same as Pr.25)

- Q O [e) Pr.132 (when Pr.132 is 9999, speed 14 is the same as Pr.26)

O O Q [e) Pr.133 (when Pr.133 is 9999, speed 15 is the same as Pr.27)
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22. PARAMETERS Pr.7 - Pr.9
o

Pr7 | [Pr8 | Setting the acceleration/decsierstion time
Deceleration time
Base frequency for acceleratiornvdeceteration

Acceleration time

® Acceleration time (Pr.7) indicates the time in
which frequency, starting from OHz, reaches the

reference frequency (Pr.20). Deceleration time -  Time
(Pr.8) indicates the time in which frequency, Acceleration  Deceleration
starting from the setting for Pr.20, reaches OHz. (7] .

o If “0" is set for acceleration/deceleration time, it
corresponds to 0.04 sec.

Note: When the acceleration pattern is S-pattern A (refer to Pr.29), the time indicates the
period to reach to the base frequency (Pr.3).
The output frequency corresponding to the frequency setting signal (analog) is set with
the gain (Pr.903, Pr.905) (Refer to page 92.).

[ Pr.9 I Setting the electronic thermal relay

® Set Pr.9 to the motor nameplate full load amps. The electronic compensation for reduced motor
cooling at lower frequencies protection characteristics include.

® If “0" is set, the motor protection function is invalid. In this case, the protection function for the
output transistor of the inverter is valid.

@ if a blower cooled or TENV constant torque motor is used, set “1” in Pr.71 to select 100% con-
tinuous torque characteristics in the low-speed range. Then, set the rated current of the motor
in Pr.9 (electronic thermal relay).

® Factory-setting is “rated output current of the inverter”. For 0.1K to 0.75K models, setting is
“85%" of the rated output current of the inverter.
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22. PARAMETERS Pr.t0 - Pr.13

[Prao] [Pra11] [Pra2] Adjusting the DC injection brating
DC injection braking frequency
DC injection braking time
DC injection braking voltage

® |t is possible to adjust the “positioning on stop”
control by setting the DC injection braking voit-
age, braking time, and the frequency at which
braking, applied.

* DC dynamic braking volitage (factory-setting) ... 6%

§ Output fraquency
>
i
i

i

Time

-
[Pr.11)DC injection braking time

Note: When using an inverter duty motor (constant torque motor) change the setting to 4%.

A CAUTION

A\ Install a mechanical brake. There is no stopping torque.

[Pr13] Setting the starting frequency

® The starting frequency can be set in the range of
0 to 60Hz.




22. PARAMETERS Pr.14 - Pr.16
= ]

[Pr.1a] selecting the applied load

@ |t is possible to select the output characteristics (V/F characteristics) proper for the application
and the load characteristics.

T—

For constant torque load (conveyors, carts) For variabie torque load (fans, pumps)

®

Output 8
voltage

Basa frequency Base frequency

Output frequency (Hz) Cutput frequency (Hz)
For vertical loads For vertical loads
Boost tor forward rotation ... Saetting for Pr.0 Boost for forward rotation ... 0%
Boost for reverse rotation ... 0% Boost for reverse rotation ... Setting for Pr.0

100 % vt
.gg rotation
-]

o

Pr. 0;

Base frequency Base frequency
Output frequency (Hz) Output frequency (Hz)

Note: If the general-purpose magnetic flux control mode is selected, the setting for this
parameter is ignored.

Output frequency (Hz,
Pr.15 | [Pr.16] “Setting the jog opertion P(r a5 , Forward rotation
Jog requency mi‘m";‘”"% s
setingrange e e |\ :( Time
lorati : e
Jog acceleration/deceleration time : : ; " Reverse
: o ! fotation
Forward rotation TN
STF and SO o
Reverse rOlahOﬂ __________ —mL»
STR and

©® Jog operation is possible using the parameter unit.
(Jog operation is not allowed when “3" or “4” is set for Pr.79.)
@ In the external operation mode, jog operation is not allowed.

Note: [f the parameter unit is disconnected from the inverter during jog operation, the inverter
will decelerate to a stop.
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22, PARAMETERS Pr.17 - Pr.20
. . | . : .

Pr.i7 | Setting the thermal relay input
®The function alflocated to terminal RL/OH is

switched according to the setting of “0" or “1” for Sofing0) (Samng]
Pr17. (factory-setting)
RL: Low-speed operation selection signal Thermai relay
OH: For inputting the contact signal of the thermal S FRA f FH-M\;f_—ﬂ“
* overload relay, installed outside the inverter, @E}i‘;’"” W ;?_,@MO(W
or that of the thermal sensor built in the SD§- - - m'——*“j
motor. (N.C. contact) ~ Soy—-
Function of terminal RL/OH
Set OH (external Comment
value peed! e
AL (low-s ) thermal relay input)
0 [ 4 (factory-setting)
1 ®

Note: If “1” is set in Pr.17, the inverter is expecting a thermal relay N.C, signal. RL is not ac-
tive with Pr.17 equal to “1”.

A CAUTION

A With the external thermal relay connected, do not switch Pr.17 setting to “0”. Otherwise, the
motor will be started by the start signal only.

[Pr18]  setting the upper limit frequency for high speed operation

® Set this frequency value if operation is at a frequency higher than 120Hz.
@ By setting the frequency for this parameter, the value set for Pr.1 (upper limit frequency) is auto-
matically replaced with this setting.

=  Refer to Pr.3.
w  Refer to Pr.7.




22, PARAMETERS Pr.22 - Pr.27
s

{Pr22| [Pr2s] [Pres| setting the stall prevention function operstion level

Stafl prevention function operation level (current imit operation level)

Stall prevention function operation level offset coefficient for double-speed operation (current

Pr23 | limit tevel reduction rate offsst coafficient at 400 H)

Fraquency for stall prevention function level reduction start frequency

@ Set the stall prevention function operation level
(current limit level) for Pr.22. Usually, the setting
shouid be 150% (factory-setting).

® |f the motor is controlled to run at a speed faster
than 60 Hz, there are cases when the motor can-
not be accelerated because motor current does
not increase. For such cases, it is possible to
reduce the current limit level in the high frequen- z
cy range to improve the motor operation charac- W e
teristics. Usually, initial setting is Pr.66 = 60 Hz, Faquency
Pr.23 = 100%.

® If “9999” (factory-setting) is set for Pr.23, the cur-
rent limit level which is set for Pr.22 is applied to
the range up to 400 Hz.

t[Pr.23 = 9999

§

Cusrent hmit function
operation level (%)

Setting example: Pr. 22 = 150%, Pr.23 = 100%, Pr.66 = 60 Hz

Note: The setting vaiue of
Pr. 22 can not be
changed during opera-
tion even if Pr. 77 is
set to 2 (writing during
operation enabled).

g

Current timit function
ration level (%)

SBE2 8

ope
n>
o

60100 200 300 400 Output frequency

® Calculating the current limit function operation level

Calculating the current limit function operation level = A + B x ( Pr.22-A ]x[ Pr.23-100 ]

Pr.22-B 100
where,
A= Pr.66 (Hz) x Pr.22(%) _ Pr.66 (Hz) x Pr.22(%)
Output frequency (Hz) ’ 400 (Hz)

A\ CAUTION

A\ Do not set the stall prevention operation level too small.
If set so, torque generated will reduce.

Pr.24 Pr.2§ Pr.26 Pr27| = Refer to Pr.4.
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22. PARAMETERS Pr.29
o

[Przs] Setecting he Jonideceleration patiarn
©® The acceleration/deceleration pattern can be seiected according to the application,
Selting: 0 (near accelerationvdeceleration pattern) |

This is the general accelieration/deceleration pattem and the motor
is usually operated with this setting.

Setting: t (S-pattem AS[

This pattem is used for the applications which require quick
acceleration or deceleration in the high speed range (over 60Hz).
In this pattern, “fb” (base frequency) is taken as the point of
inflection. Using this pattern, it is possible to set the
acceleratior/deceleration time which fits the motor torque reduction
in the constant Hf output operation range over 60Hz.

The pattern is applicable to controlling the spindle speed of
machine tools.

Note: For the value to be set, use the time necessary for acceleration up to the base frequency “fb”
(Pr.3) instead of the acceleratior/deceleration reference frequency (Pr.20).
The actual acceleration time “t” seconds beyond the base frequency “b” is calculated by the
following formula.

T P4 ST T: Set acceleration time (sec.)

1= 5 x
9" (Pr.3y f: Set frequency (Hz}

Setting: 2 (S-pattern B)I

Acceleration/deceleration is always controlled in S-pattern within
the range of 2" (current frequency) to “f1” (target frequency).
Therefore, shock during acceleration and decelration is minimized
and this control can be used to prevent loads from being toppled
over.

Note: Even if this parameter is written during operation, it will be validated after the inverter
is stopped.
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22. PARAMETERS Pr.30
[Prao] [Pr.70] Setting the regenerative brake duty ratio
Selecting the regenerative brake duty ratio
Pr.70 | Setting th ial regenerative brake duty ratio
ng the special rege v Setting for | SetIng
. Model range for
® These parameters should be set when regenerative Pr.30 Pr.70
brake is used frequently due to frequent starts and 0
stop. In this case, since the brake resistor capacity (factory- (Note 2)
must be increased, it is necessary to use an optional FR-AQ24/ setting)
high-frequency brake resistor (Note 4). AD44-0.4K 0 to 30%
® Setting method: After setting “1” for Pr.30 (changing to 3.7K (note 3)
the duty ratio), set the duty ratio (Note 1) for Pr.70. 1 (tactory-
satting: 0%)

or FR-ABR)

transistor.

Notes: 1. The brake duty ratio indicates “%ED" of the transistor of built-in brake.
2. 1If Pr.30 = 0, Pr.70 is not displayed. if Pr.30 = 0, the brake duty will be 3%.
3. If the set value for Pr.70 shouid be increased, the value must be smaller than the
permissible brake duty ratio (refer to page 94) of the external brake resistor. (MRS

4. Brake resistor cannot be connected to 0.1K and 0.2K. Because they have no brake

A\ CAUTION

overheating may occur.

A\ Do not set the brake duty above the permissible value of the brake resistor used, otherwise,
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22.. PARAMETERS Pr.31 - Pr.36
-

Pra1 | [Pr33] Seriat communication functions

[Praa] [Pr.s |

mnapwmm Start-up operation mode Party chack
Commmm sm‘mnumwuuamcn,umm

Operation command selectien D4t gt Nurber of communicaion retries
wmmmmn Stop bit length Cowiﬂionchedrtimhurval

® These Parameters are for Communication Option CU03.
i CUQ3 is not used, do not change the Factory setting of these Parameters.
For information on setting value, refer to CUO3 manual.
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22. PARAMETERS Pr.37 - Pr.39

| Pr.37 ] Setting the speed dispisy unit’

® It is possible to display the load speed such as a

conveyor, instead of the motor. For this display, Set value Dispiay contents

it is necessary to set the unit of display which o Display is given in output

mests the load's speed using the parameter unit. (Factory- frequency.

o Setting should be made for the load’s speed at setting)

60Hz. Set the speed of the load

operating at 60Hz.

Notes: 1. This setting is valid only for the Example: If the setting is
monitor mode using the parameter 0;21 "950"_ {t/min), value
unit. Parameters related with other 9998 950" is displayed
speed information such as Pr.1 when 60:‘ s
should be set in units of Hz. ::;p:;sie; ?:ec'a]

2. The motor speed is given by convert- displayed.)
ing the output frequency. It does not

agree with the actual motor speed.
3. Due to the restriction on the resolu-
tion of the set frequency, display in
the second place right of the decimal
point may differ from the set value.

A\ CAUTION

A Accurately set the operation speed. Failure to do so could lead to motor overspeeding and
machine damage.

[ Pr.38 ] Frequency at 5V (10V) input

)
® Set the output frequency corresponding to the P fPrag
external frequency reference signai of 5 VDC or % ?w'm\cy
10 VDC. gm2 e
i !
3 Frequency 5V(10V)
setting signal
l Pr.3% ] Frequency at 20mA input
® Set the output frequency corresponding to the &
: r
external frequency reference signal of 20mA. S | PO Pras
g Oulput frequency
...... range
3 :
3 Frequency 20mA

setting signal
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22. PARAMETER Pr40 - Pr.41
O

[Prao] setting the allocation of output terminals Pv.ta.“@
® For output terminals RUN and FU, the function T b Teminal FU
can be allocated from the four functions in the ~ 7w Terminal RUN
table below. Setting is made in a two-digit num- Faclory-setting. [%]
ber to be set for Pr.40. Each digit represents the Termina FU: FU signal
function to be allocated to the individual ter- ——Terminal RUN: RUN signal
minals.
sl“' FU":;':“ Function Description Relsted | | Note: If the setting of the 1st
value| ¢ name Pr. digit of Pr.40 is “0"
Signal is output while (RUN), the 1st digit
o | mun | tmverer the ‘“;’_9"9"‘5 value is not displayed.
operating Z:L:::?y T“gaher han - It “02" is set, for ex-
the starting frequency. ample, “2" is displayed.
Signal is output when
1 su Freqyency the output frequency Pr.41
arrived | reaches the set
frequency.
Signal is output when
a frequency higher
2 pu | F1EAUBNSY | on the specified Pr.42
sensing Pr.43
frequency set for 3‘1/?\?00
sensing level is output.
Signal is output while
3 oL Overioad the curent limit Pr.22
alarm o .
function is operating.
o This is output when Note: If the direction that the voltage is
mgteonr the output current P62 applied is mistaken, the inverter
4 OMD circuit | 970PS below a set Pr.63 could be damaged.
A value during inveter : Take special care against
detection operation mistaken wiring of the diode
pe . connection direction, etc.

Operation

[Pra1] Adjusting the SU trequency bandwidth

g frequency Adjusting range
® It is possible to adjust the width to recognize the § - A"T: ‘
arrival of the output frequency to the operation 5
frequency. Setting is made in the range of 0 to
+100% of the operation frequency, and when the Output signal i
b:mjmml_

Outp

output frequency reaches the range defined by SU  Hlgvell
the set bandwidth, the output signal changes L: Output transistor ON

H: Output transistor OFF
state.
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22, PARAMETERS Pr.42 - Pr.43
Sy

[Pra2] [Pra3] Setting the sensing for output frequency

Output frequency sensing
Output frequency sensing in reverse rotation

® The signal goes to the L. (conducting) level if the

output frequency goes beyond the frequency set Frequency sensing level
for the sensing level (the value set for Pr.42). If Can be sal as required
the output frequency is below this level, the sig- _g / § /
nal is in the H (open) level. This signal ON/OFF §§ 7 ——————— \ {Praz
operation can be used to control the electromag- o m:n —m
netic brake, etc.

o If a value is set for Pr.43, frequency sensing is FU Hmﬁbﬁmﬁm
possible for reverse rotation operation. In this H: Output transistor OFF
case, the vaiue set for Pr.42 is used only for for-
ward rotation operation. For vertical motion, Foward  Fraquency sansing
where the timing to apply the electromagnetic AN avel

brake should be changed between the upward
and downward motion, setting for Pr.43 will be ef-
fective. The factory-setting is “9999", in which
setting, the value set for Pr.42 is applied for both
forward and reverse rotation operation.

Time

equency
sensing level  Raverse
Frad rotation

® Example of output frequency sensing

MSB
— o
2 Inverter RA
g NFB (B) Brake &5 -4SB
~
500 Q) &
g Start Motor 2
a STF g
'SD 5

as required Retoasi
the b:;("g
FU (RA)[ CTevel [ON)

¥
o S AT
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22. PARAMETERS Pr.44 - Pr.54
1

[Praa] [Pras| [Pras| [Pra7] Setting the second conwol functions

2nd acceleratior/deceleration time

2nd deceleration time

2nd torque boost (manual)
2nd V/F (base frequency)

® According to the external contact signal input across terminats RT and SD, the setting for the
acceleration/deceleration time, torque boost, efc. can be changed collectively.

® This feature is effectively used when a single inverter controls two motors, traverse operation
motor and vertical operation motor, for which the parameter set value differs from each other
or when speed changes require different responses.

Control Signal across RT and SD Note:
function  |parameter No. OFF ON It “9999" (factory-setting) is set for
Acceleration Pr7 Py Pr.45, the value set for Pr.44 is used
time Prad ° tf)r the . secf:nd accelera-
: tiorvdecelération time and second
Decsleration Pr.8 ® deceleration time.
time Pr.45 ® It the general-purpose magnetic flux
Torque boost Pr.0 ® vector COH?I'O| mode is selected by
(manual) Pr.d6 PY Pr.80, setting for lPr.O, Pr.3, Pr.4s,
and Pr.47 are all ignored.
Base Pr3 hd The second acceleration/decelera-
frequency Pr.47 o tion time set for Pr.44 and Pr.45 is
the lime in reference to the value set
® Before shipping, the output shutoff function is al- for Pr.20 (acceleratior/deceleration
located to terminal MRS/RT. reference frequency) as with the
Note: To set ditferent time for acceleration and time set for Pr.7 and Pr.8.
deceleration:
Set acceleration time for Pr.44 and deceleration Salection of 2nd
time for Pr.45.

[Praa]| [Pras] [Pr5o ] Reter to Pra.
[Prs1] [prsz2] [Prs3)

[Pr54] Selecting the FM terminal tunction Note:
For output frequency and motor cur-
rent, gain can be adjusted with

@ At the output terminal FM, an ammeter (1mA full-

scale) or a digital counter can be connected. For Pr55 (Reference for frequency
the display content, either output frequency or monitor}) and Pr.56 (Reference for
motor current (output current) may be selected. current monitor).
Set value Description

0 Output frequency (factory-setting)

1 Motor current (output current)

-76 -



22. PARAMETERS Pr55 - Pr.58
]

| Pr.SSJ Reference for frequency monitor

& Set the output frequency at which the pulse-train 1440
output frequency, across terminals FM and SD is
1440Hz. This setting is valid when “0” (output fre-
quency) is set for Pr.54 (selection of FM terminal
function).

Output 1t
terminal FM X

Factory-setting ... 60Hz

| Note: The maximum pulse-train output frequency at terminal FM is 2400Hz. !

Pr.56 Reference for current monitor

® Set the output current (motor current) at which 1440 2
the pulse-train output frequency, across terminais
FM and SD, is 1440Hz. This setting is valid when
“1" (motor current) is set for Pr.54 (selection of
FM terminal function).

Output at
wrminal FM

Factory-setting ... Rated output current of inverter

Wote: The maximum pulse-train output frequency at terminal FM is 2400H2.

{ Pr.57J I Pr.58 I Operation restart after instantaneous power fatiure

Free-wheeling time for restart

Start-up time for restart

® At an occurrence of instantaneous power failure, it is possible to restart the inverter without
stopping (in free-wheeling state) the motor when power is restored.

Note: Restart operation after instantaneous power failure is made in the reduced voltage stan

method in which the output voltage is increased gradually while maintaining the set fre-
quency, independent of the motor's free-wheeling speed.
Differing from the method as used with FR-A100 and A200, in which the motor free-
wheeling speed is sensed (speed search method), output frequency before the momen-
tary power interruption is output. If power off state continues for more than 0.2 seconds,
the frequency before the power interruption cannot be retained and , in such case, the
inverter restarts from OHz.
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22, PARAMETERS Pr.57 - Pr.59
. |

® Pr.57 (free-wheeling time)

Set Value Possibility of Restart * If “0” is set for Pr.57, the following stand-
ard time is set for the free-wheeling time.

9999 (factory-setting) Impossible Lo L :
001105 Fossible Ger?erally, the operation is passible in this
i setting, the set time can be adjusted in the
Free-wheeling time indicates the time for range of 0.1 to 5 seconds meeting the mo-
which the inverter waits for the control for ment of inertia of load (GD?) and torque.
restart.

0.1K to 1.5K.....0.5 sec.
2.2 Kto 3.7K.....1.0 sec.
® Pr.58 (start-up time)
Usually, the setting of 0.5 seconds (factory-setting) need not be changed for ordinary operation.
However, it is possible to adjust the output voltage start-up time in the range of 0.1 to 5
seconds meeting the load specification (moment of inertia and torque).

A\ CAUTION

A When the autmatic restart after instantaneous power failure function has been selected,
keep away from the motor and machine.
When the automatic restart affer instantaneous power failure function has been selected,
apply the supplied CAUTION seal to an easily identified place.

l Pr.SQJ Input terminat allocation

® Eight types of function can be allocated without restriction to the control signal input terminals
(the four terminals RL/OH, RM/AU, RH, and MRS/RT).
Setting is accomplished by allocating a four-digit value to Pr.59.
Each digit represents the function for one of the terminals.

\:ﬁe A::r:‘\:r‘l:,t;‘on Function Name Related Pr. Remarks
9998 Same as function before allocation ;:;: pr17, Factory setting
] AU Current input selection Pr.74
1 RH Muttiple-speed selection (high speed) Pr.4
2 RM Multiple-speed selection (middle speed) Pr.s
3 AL Muttiple-speed selection (low speed) Pr.8
4 OH External thermal retay input Pr.i17
5 STOP Start signal self-holding selection — (Note 5)
[ MRS Output stop Pr.44
7 RT 2nd acceleration/deceleration selection Pr.44
8 RT 2nd acceleration/deceleration selection® Pr.44
9 REX 156-speed selection Pr.126 to 133

* |f 9999 is set for Pr.80, it is possible to switch between V/F control and general-purpose mag-
netic flux vector control by using the RT terminal.
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22. PARAMETERS Pr.59

START SIGNAL SELF-HOLDING
Control terminals

Stop Forward
FM sol|ol2|sJ4|so 5 o—STF
3SR
!nuoalnwwl RH ‘ STF I STR lumr Yoverse lsTop
{ W N
) ath digit -
| a0 dign
2adon |
18t dight
] For 3 we control the “stop” tarminal can be
l { chosan 10 setting “S” as one of the digis in Pr.58.
og. ALOH = RL unceon
prsas[ et | [2na | (o | Dot | RM/AU = Rl function
RH = RH function
MASAT = STOP kinction
P50 2 3215

® When the first digit of Pr.59 is “0”, the first digit is not displayed.

Notes: 1. it is also possible to set the same function for two or more terminals. In this case
the logical sum of the inputs at each of the terminals is calculated.

2. If “8" is set for one of the digits of the Pr.59 setting, and switching between V/F con-
trol and general-purpose magnetic flux vector control is executed using the RT ter-
minal, the set values for 2nd acceleration/deceleration time, 2nd torque boost, and
2nd V/F will become eftective simultaneously with the RT input, but the switch be-
tween V/F control and general-purpose magnetic flux vector control will only take ef-
fect when the inverter is stopped.

3. When a value between 0 and 8888 is set for Pr.59, terminal functions cannot be
selected using Pr.44, Pr.17, or Pr.74.

4. The conventional terminal functions are determined by Pr.17, Pr.44 and Pr.74 only
when Pr.59 is set to 8999.

5. The start signal self-hold function can be selected.
¢ The inverter will start when STF (STR) is on.
¢ The operation will continue even if STF (STR) is released after that.
¢ To stop, release STOP-SD with the stop switch. The inverter will stop.

6. When connecting a high power factor conventer (FR-HC), assign 6 to one of the con-
trol terminals with Pr. 59 “Input terminal allocation”, and connect to the high power
factor converter (FR-HC) RDY terminal.
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22. PARAMETERS Pr.60 - Pr.63
S

Pr.60 | Input filter time constant

@ Allows the setting of the built-in filter time constant for the external voltage or current frequency
setting signal input section. Effective for eliminating noise in the frequency setting circuit.

® Increases the filter time constant if stable operation cannot be performed due to noise. A larger
set value results in lower response.

- Set Value Tone Control Selection
Pr.61] Tone control selection 0 No tone control (factory-setting)
It is possible to control the motor output tone 1 Tone controlled

according to the setting of Pr.61.

® The tone control function automatically controls the carrier frequency to change metallic motor
noise to synthesized tone which is softer to environment.

® The tone control function is more effective for lower carrier frequency.
Use this function as a measure to reduce motor noise while restricting electrical noise and leak
current.

Note: This function cannot be used if the setting for Pr.72 (PWM carrier frequency) is larger
than 10 kHz. Though setting over 10 kHz is possible, tone control will not be available.

l Pr.62 l [Pr.sa ] Open motor circuit detection function

Open motor circult detection levet

Open motor circuit detection time

A signal is output if the inverter's output current drops below the Pr.62 set value during inverter
operation. The zero current detection signal (OMD) is assigned to the output terminals with Pr.40.

lnver‘er
outpu
o Time
Fr62 The zero current wil
on
Inverter /A N Aanaa 2 Wa) not be detected f Pr.62
output  0A I 1 and Pr.63 are set to
current [ L 9999.
* Aboul
Pr.63 100 ms

H level (OFF) ; L levet (ON)
OMD :




22. PARAMETERS Pr.64

Slip compensation
Constant output range slip compensation selection

Slip compensation response time

Motor rated slip

The motor slip can be estimated from the inverter's output current to maintain the motor speed
at a constant level.

Pr. Function Explanation of function Factory setting
) . , The slip compensation response time

76 | Slip compensation response time is set. (Note 1) 0.5 sac

81 | Motor rated slip (%) The motor's rated slip is set. 9999

Synchronous speed at base frequency — Rated speed
Synchronous speed at base frequency

Pr.64 selects whether to activate the slip compensation at the constant output range (frequency

range higher than frequency set with Pr.3).

Pr.81 Rated slip =

x 100 (%)

Pr.64 setting value Function
0 Does not compensate the constant output range slip.
9999 Compensates the constants the output range slip.

Note 1) When this value has a low setting, the response will become quicker, however, the
occurrence of the OVT error will increase if the load inertia is large, etc.

Note 2) Slip compensation will not be activated if one or both of Pr.64 and Pr.81 are set to
9999.
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22. PARAMETERS

Pr.65 — Pr.69

Pr.65 | Selection of retry

® This parameter should be set to automatically
restart the inverter to continue operation by reset-
ting #t it an inverter alarm occurs. “OPT" is dis-
played during retry.

A CAUTION

A When the retry function has been selected,
keep away from the motor and machine
unless required. They will start suddenly (after
a predetermined time has passed) at
occurrence of an alarm.

When the retry function has been selected,
apply the accessory CAUTION seal to a place
where it is easily identifiable.

Sat value

Contents of retry

0

No retry tunction {factory-
satting)

Retry is valid in the case of
OV1 to OV3 (shutoff due tc
overvoltage in regeneration)

Retry is valid in the case of
OC1 to OC3 (shutoff due to
overcurrent)

Retry is valid in the case of
OV1 to OV3 (shutoff due to
cvervoltage in regeneration),
or OC1 to OC3 (shutoff due
to overcurrent)

Refer to Pr.22
Pr.87 Pr.sal Pr.69 | Retry function

Retry count after an occurrence of inverter alarm

Retry waiting time
Clearing retry count

@ The retry function continues inverter operation by
automatically resetting and restarting the inverter
if an inverter alarm occurs.

® The number of retries is set in Pr.67.

Alarm signal
Set val
for Pr.‘;‘;a °“‘P‘~":°' Retry count
Output output
Retry not
0 — - executed
{factory-setting)
1to 10 x O 11010
i01to 110 O X 11010
x = NO O = YES

® Waiting time until the restart, after occurrence of an inverter alarm is set for Pr.68 within the

range of 0.1 to 360 seconds.

® |t is possible to know the total number of success of the retry for restart by reading Pr.69. If

“0" is set, the accumnulated count is cleared.

Notes: 1. The inverter automatically restarts the operation after the retry waiting time set for
Pr.68. Therefore, if the retry function is used, pay sufficient care so that restarting
of the inverter will not constitute hazards to the operators.

2. In the inverter reset operation by the retry function, the accumulated data of
electronic thermal relay and regeneration brake duty ratio, etc. is not cleared.
This reset is different from the power reset operation.
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22. PARAMETERS Pr.70 - Pr.72
I

[Pr.70] = Reter to Pr.30. (page 71)

fprri] Selecting the appiicable motor

® When a Mitsubishi constant torque motor is used,
set “1” for Pr.71 independent of the control type Set Characteristics of Electronic
(V/F control, general-purpose magnetic flux vec- Value Themal Relay
tor control). The thermal characteristics of the 0 For general-purpose motors
electronic thermal relay are set for the constant 1 For Mitsubishi constant torque
torque motor. motors

Note 1. Select the inverter capacity carefully as the constant torque motor output current is
larger than of the standard motor.
2. When two or more constant torque motors are run synchronously, they are liable to
cause torque imbalance because of their smaller slip than the standard motors.

" A\ CAUTION

A\ Set this parameter correctly according to the motor used. Incorrect setting may cause the
motor to burn due to overheat.

Pr.72 Changing the PWM carrier frequency

It is possible to charge the noise levei of the motor by the setting of Pr.72.
Factory-setting ... 1kHz (not low-noise operation)
© By changing the setting of Pr.72, operation noise Value Set To
is influenced as indicated in the table at the right. for Pr.72 To Increase Reduce
Lowsred (note1)
In the range higher
than approximatety

Motor noise 7kHz, low-noise Increases
operation is
. N R possible.
© During the operation of the inverter, the change
ol . \ ) Generated Increases
or writing of the set values is restricted to either noise (note 2) Reduces
of the following ranges.
Increasaes
(1) 0.7kHz to 1.1kHz Leak current (note 2) Reduces

(2) 1.2kHz to 14.5kHz
The change or writing of the set values beyond the individual ranges is not permitted.

Notes: 1. If the inverter is operated by setting a value larger than 2kHz for Pr.72 while am-
bient temperature is higher than 40°C (104°F), it is necessary to reduce the rated
output current of the inverter (Refer to page 117).
2. If PWM carrier frequency is increased, noise and leak current will increase. There-
fore, proper measures must be taken (Refer to page 110.)

® |f the mechanical system vibrates abnormally due to resonance, vibration might be reduced by
changing the setting of Pr.72.



22. PARAMETERS Pr.73 - Pr.75
L e e

Pr.73 l Selecting the frequency command votiage range

o[t is possible to change the input specification
(terminal 2) according to the frequency reference Set Value ';:no‘:m i'rl;;rmmlnal 2
voltage signal. 0 (factory-setting)
If voltage of 0 to 10 VDC should be input, change 1 For 0 10 10 VDG o
the value to equal the input specification. Py

Notes: 1. To change the maximum output frequency corresponding to the input of the max-
imum frequency command voltage (current), value should be changed for Pr.903
(frequency setting voltage gain) or Pr.905 (frequency setting current gain). It is not
necessary to input a command voltage (current).

The acceleration/deceleration time is not influenced by a change in Pr.73 setting
since it defines the gradient up to the acceleration/deceleration reference frequen-
cy.

2. Set “0” for Pr.72 when the inverter is operated with a frequency reference poten-
tiometer connected.

[ Pr.74 | Selecting the current input signal/Starting command - rotation direction command selection

® The inverter can be operated by the frequency

setting current signal (4 to 20mA DC). If the cur- Set Value Input at Terminal RWAU
rent input signal function is set for the RM/AU ter- For multiple- on
minal, it is possible by closing the circuit across 0/100 (,adory_”mng' s *0")
terminals AU and SD to use this function. 7101 For current input ion

The external run terminal function can be set for
the starting command and rotation command.

Pr74 =0, 1 Pr.74 = 100, 101 0: open
STF STR | Run state STF STR |Run siate| 1 short
0 0 Stop 0 0 Stop
1 0 Forward 1 0 Forward
[} 1 Reverse [ 1 Stop
1 1 Stop 1 1 Reverse

Pr.75 | Resat selection/detection of parametesr uni disconnection

@t is possible to select the reset function for terminal RES. It is also possible for the parameter
unit disconnection alarm function to be selected if the parameter unit is disconnected.

® if the inverter is operated without selecting the parameter unit disconnection detection function,
inverter operation will be continued even after the parameter unit is disconnected from the in-
verter, which will create hazardous situation.

® Therefore, to ensure safe operation, it is recommended that the parameter unit disconnection
detection function be selected.

® The stop key on the parameter unit can be activated to work in ak operation modes.
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22. PARAMETERS Pr.75

Key

Operation after
Set Reset Conditions Ext | | Operation Disconnection of PU STOP
Value Terminais |(Parameter Key
Parameter Unit
Unit)
o Reset input is possible o M
at any time. Operation continues if the
Reset input is possible parameter unit is
1 | only when the protection @] O disconnected. No
::ncuon is af:uvateg function in
2 eset nqput s e O x When the parameter unitis | Ext mode.
at any time. .
- - - disconnected, the ALARM
Reset input is possible LED is lit and inverter
3 | only when the protection O O

is shut off.
function is activated. output is shut

Reset input is possible

i - w
14 | at any time (factory O x Operation continues if the hen stop

sotting). (Note 1) parameter unit is key on PU
Reset input is posslblg disconnected. fs pressed
15 | only when the protection C O in any
function is activated. operation
i is possible mode,
16 29:1 ':s:g = O x When the parameter unit is | 0,00
A ‘y t.' e disconnected, the ALARM stops
oset Input 1§ possiie LED is lit and inverter Note
17 | only when the protection O O (Note 2)

output is shut off.

function is activated.

O: Yes x: No

Notes: 1. If the circuit across terminals RES and SD is closed while the inverter is operating,
the inverter shuts off the output while the terminals are closed. The data related to
the electronic thermal relay and the regenerative brake duty ratio is cleared and the
motor free wheels.

2. Procedure for restarting after stopping with the parameter unit stop key in Ext mode.
(1) After the inverter has stopped, turn off the start signal (STF/STR).
(2) Press the parameter unit's external operation key.
(3) Switch ON the start command (STF/STR).
Apart from the procedure above, oepration can also be restarted by switching the
power off and back on, or by resstting the inverter by closing the circuit across the
reset terminals.

3. When operation is stopped in external mode using the parameter unit stop key, “EQ”
is displayed on the parameter unit.

A CAUTION

A\ With the start signal input, do not reset the inverter.
After reset, the inverter will start instantaneously, creating a hazardous condition.
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22. PARAMETERS Pr.76 ~ Pr.79
e

Refer to Pr.64

[Pr77] Disabling paremater write

O |t is possible to disable writing of the parameters.

Set Value Write Disable Function
0 Parameter writing enabled (during stopped) (factory-setting) (Note 1)
1 Parameter writing disabled (Note 2)
2 Parameter writing enabled during operation (Note 3)

Notes: 1. Parameters related to monitoring (Pr.54 to Pr.56), multiple-speed input (Pr.4 to
Pr.6, Pr.24 to Pr.27, Pr.126 to Pr.133) can be set any time.
2. Writing of Pr.77 and Pr.79 (operation mode selection) is always possible.
3. While the inverter is operating, writing of Pr.22, Pr.71, Pr.79, and Pr.80 is not pos-
sible.
4. Writing of Pr.990 to Pr.997 is possible.

A CAUTION

A During operation, do not change the parameter settings unnecessarily, the new settings may
cause an alarm may occur in the inverter, causing the motor to coast.

Pr.78 | Reverse lockout

® Select the reverse rotation lockout function if
reverse rotation operation due to erroneous input Y
of the reverse start signal causes a problem.

Set Value Rotation Direction

Forward and reverse
(factory-setting)

1 Reverse rotation disabled
Note: Both parameter unit and external 2 Forward rotation disabled
operation are effective.
Pr.79 | Selecting the operation mode Set Value Operation Method

Switching the operation mode

® The inverter operation modes include ex- !
between the external operation

1§rna| operation mode in whagh external 0 mode and the PU operation mode
signals are used to control the inverter and factory-setting)

the PU.operatlon mode. It is possible ‘to ] PU operation fmods only

select either or both of these modes for in- 2 External operation mode only

verter operation. Operation frequency: To be set by

3 (Note 1) | parameter unit

Stant signal; Extenal signal
Operation frequency: External signal
4 (Note 1) | Start signal: To be input by the
parameter unit

6 (Note 2) | Switch over mode

Edit enable signal mode (valid only

7 (Note 3) | e Pr.44 = 9909)

8 (Note 4) Localauto extemal signal selection
mode.
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22. PARAMETERS Pr.79

Notes: 1. In the combined mode operation, the following signals are vahd.

Set Value Operation Frequency Start Signal
Parameter unit Terminal signais
3 » Direct sefting and setting with [A] and [V] keys. ¢ STF
+ STR
Terminat signais Parameter unit
* Across 2 and 5: 0 to 5§ VDC + Forward key
4 + Across 2 and 5: 0 to 10 VDC + Reverse key
e Across 4 and 5 4 to 20mA DC
« Multiple-speed selection (Pr.4 to Pr.6, Pr.24 to Pr.27)

2. The exiernal run mode, PU run mode and computer link mode can be changed during
running.

Set Mode

Value Change Oparation

® Press the PU key on Parameter Unit.

The rotation direction will be the same direction as during

external run.

* The set frequency will be the value set with the potentio-

meter.

(Note that the setting value will be lost when the power is

tumed OFF.)

Exchange PU with the serial link option (FR-CU03)

Commands will be transmitted from the computer.
External The rotation direction will be the same direction as during

— Computer external run.

¢ The set frequency will be the value set with the potentio-

6 meter.

® Press the External key on Parameter Unit

Extemal
- PU

c®O

PU The run command and frequency setting will be determined
— External L
by the terminal input.
PU ® Exchange PU with the serial link option (FR-CU03)
 Computer @ Commands will be transmitted from the computer.
* The run state will continue 1o be the PU run state.
@ Exchange the serial link option (FR-CUO3) with the PU.
Computer |® Press the External key on Parameter Unit.
— External | * The run command and frequency setting will be determined
by the terminal input.
Computer @ Exchange the serial link option (FR-CUO03) with the PU.
S PU @ Press the PU key on Parameter Unit.
* The run state will continue to be the serial link run state.
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22. PARAMETERS Pr.79
L]

Notes: 3. In the edit enable signal mode, the following functions are available. (Refer 1o page 35.)

Set Bignal (MRS Function and Operation

Value and SD)
Inthe extemal operation mode, oulput is shut off.
Operation mode can be switched to the PU mode.
In the PU mode, values set for parameters can be changed.
Operation in the PU operation mode is enabled.
7 ¢ Operation mode is forcibly changed to the external
operation mode.
Open * Operation in the extemnal operation mode is enabled.
¢ Operation mode change to the PU operation mode is

Ciosed

disabled.
4. In localauto external signal selection mode selection is made as indicated below. (Refer

to page 37.)
Mode change is not allowed during operation. Change the mode only while the inverter is
stopped.

Signal

Set Value | 2 and SD) Mode

Closed Extemnal operation mode only
8 (not switchable to the PU operation mode)

Open PU operation mode only

pe (Not switchabie to the extemal operation mode)
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22. PARAMETERS Pr.8o - Pr.81
L

| Pr.80 ] Capacity of applicable motor.(for general-purpose magnetic flux vector control)

® When the general-purpose magnetic flux vector control (Refer to page 53) is selected, set the
capacity (kW) (HP) of the motor to be used.
If a constant torque motor is used, set “1” for Pr.71 (selecting the applicable motor).

Note: The following conditions apply to the selection of general-purpose magnetic flux control

1.

mode.

For general-purpose squirrel cage standard motors (0.1kW (1/8HP) or larger), motor
capacity is equivalent to or one rank below the capacity of the inverter.

The Mitsubishi constant torque motor is SF-JRC 200V class, 4 pole and can be applied
to 0.4kW (1/2HP) to 3.7kW (5HP). For parameter set value for constant torque motors,
refer to the explanation for Pr.71,

The number of poles is 2, 4, or 6. it is not necessary to set the number of poles. (For
constant torque motors, 4 poles only)

The motor is controlied by its own inverter.

Wiring length between the motor and the inverter is within 30m (98.46 feet). If the length
exceeds 30m (98.46 feet), refer to the instructions given in page 55.

If the conditions indicated above are not satisfied, satisfactory operation performance
may not be obtained.

@ The general-purpose magnetic flux vector control for FR-A024 series differs from the magnetic
flux control for FR-A200 series.

Refer to Pr.64
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22. PARAMETERS Pr81 - Pr.133
s PR S

[Pro4] [Pros | [Prse]

Resonance can occur at certain speeds in some applications when a motor is driven by an in-
verter. To avoid this resonance upto three jump positions can be set, by defining the upper and
lower frequency limits in Pr.81 to Pr.86.

Frequency jump

The 1A, 2A or 3A setting value becomes the jumping point, the inverter will run at that frequency
while in the frequency jump range.

Jump (run avoidance) range
e I

Output
fraquency
(H2)

ump
range will be the operation
frequecy shown with the +
mark.

Fraquency setting signal

Notes) 1: Frequency jump will not function if 9999 (defalut value) is set.
2. During acceleration and deceleration, the frequency in the setting range will be passed
through.

pra26| [Pr127] [Pr.azs] [pr.129]

pr.131] [pra32] [Priss

= Refer to Pr.4.




22. PARAMETERS Pr.900

[Pr.900| Calibrating the output at terminal FM

® |t is possible to calibrate the meter connected to the FM terminal using the parameter unit. The
calibration function is valid to both monitor functions selected by Pr.54.

® At the terminal FM, puises are output as illustrated below. However, by setting a proper value
for Pr.900, the indication of the meter connected to the invarter can be calibrated by using the
parameter unit without connecting a variable resistor. (Refer to page 48.)

® Monitoring using a digital counter
The‘pulse-traln output at the FM terwnal ts used (1mmm) ] )
to display the monitor data on the digital counter. ‘““/ 1mA|
At the full-scale value, explained in the item for v/ [
Pr.55, 1440Hz is output. if the operation frequen-

cy is selected to be monitored, the ratio of the Pulse width 11: Adusﬂe_dvm S0
output frequency at the FM terminal can be set setting for Pr.o00
by Pr.55 Pulse cycle T2: Set for Pr.55
e {vaiid only for frequancy monitor)
Note: Factory-setting (at 60Hz): 1mA corresponds 1o (EW mm:)u«-, -l
the full-scale indication and FM terminal output E 1FM
frequency of 1440Hz. s$D
L
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22. PARAMETERS Pr.902 - Pr.905
O

Pr.903| [Pr.oo4] [Pr.90s| “Adjusting the gain and bias for the Wrequency setsing signel
Bias for fraquency sstting voitage

Pr.903| Gain for frequency setting voltage

Pr.o04 | 8ias for frequency ssfiing current

Gain for frequency setting current
® The output frequency can be set corresponding to the frequency reference signal (0 to 5 VDC,
0 to 10 VDC, 4 to 20mA DC) as required. (Refer to page 50.)
Example: To set bias and gain by applying
V1 (V) and V2 (V) across terminals
2 and 5, respectively.
Between terminals 4 and 5, set bias by
applying a curren of #£1mA and gain by
applying a current of £22mA.

, “ : ¥
Pr.904 ) 5Iv(1ov) - g -----------
(4 mA) :oﬂngm \ (20mA) g% 1509
crwng:m ism - Ei!a_{ : : P
possivle Pr502 | o Vi vz svisV)

ﬂ

904 (amA)(£1) (£2) (20mA)
Fraquency setting signal

Note: When bias and gain are set using these parameters, setting for Pr.38 (frequency at 5
VDC input) or Pr.39 (frequency at 20mA input) is automatically changed.

A CAUTION

A\ Take care when setting Pr.902 or 904 to any value other than “0". In this case, without the
speed command, the motor starts at the preset frequency by merely switching the start

signal on.
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22. PARAMETERS Pr.990 - Pr.997
. . .

Pr.g30 Selecting key click sound (parameter unit)

® This parameter is used to select whether vs‘“ Key Click Sound
click sound is output or not in response to alue :
the key operation on the parameter unit. 0 | Not qutput (factory-setting)
(Refer to page 52). ! Output

[Pre91] Selection of the parameter unit display data Set Contents

® The contents of monitor display of the

) . 0 Standard specification
parameter unit can be fixed (or given

Set frequency is given prionty.

priority) to the set frequency. 1 (Nate 1)
5 Fixed to the set frequency.
(Note 2)

Note: 1. Pressing the [A] or [V¥] key during the operation frequency monitor will change the
display to the set frequency.
At 10 seconds after the [A] or [V¥] key has been released, the monitor display will
automatically return to the operation frequency.
2. The monitor display is given only when the [MONITOR] key is pressed.

‘ Pr.996 | Clearing the alarm

O It the [WRITE] key is pressed after reading the data set for Pr.966,he inverter alarm is cleared.
(Refer to page 45)

Note: The accumulated values for the electronic thermal relay and the retry count are not
cleared.

® When the data in Pr.996 is read, “6- 1" is always displayed. It blinks on and off when the alarm
is cleared.

Pr.997| Resetting the inverter

@it is possible to reset the inverter using the [WRITE] key after reading the data in Pr.997 without
inputting a signal to the RES terminal or turning on and off the power. (Refer to page 48).

Note: In this reset operation, the accumulated values for the electronic thermal relay and
the retry count are cleared.

® When the data in Pr.997 is read, “-£ 5/" is always displayed. The display is cleared once and
then the initial screen appears when the inverter is reset.
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22. PARAMETERS Pr.998 - Pr.999

[Pr.9s8] [Pr.99s| Initistizing the parameters

Parameter ail clear
Parameter ciear

® By pressing the [WRITE] key after reading the data in Pr.998 or Pr.999, the values set for the
parameter can be changed to the values initially set before shipping (factory-setting) collective-
ly.
® The parameters for which the set values can be changed collectively are:
Pr.998 ... All parameters
Pr.899 ... Parameters excluding those used for calibration (Pr.900 to Pr.905).
@ if the parameter write is disabled (Pr.77 = 1, or during operation in the setting of Pr.77 = 0),
you may not change the setting of the parameters.
® When the set values for the parameters are read, the display in the display unit is:
“ALLL tor Pr.998 and “P-Lr" tor Pr.999.
The display blinks on and off when the parameters are initialized.



23. INSPECTION AND MAINTENANCE
1

The generai-purpose inverter is static equipment mainiy consisting of semi-conductor devices. To
prevent problems occurring due to environmental conditions such as high temperature, humidity,
dust, and vibration, or aging of the component parts, inspection at regular intervals is necessary.

23.1 Precautions on Inspection and Maintenance

After the power is turned off, the smoothing capacitor remains charged at high voitage for a while.
Remove the front cover and wait until the POWER indicating lamp (refer to page 3) on the printed
circuit board goes off. Start inspection or maintenance several minutes affter the turning off of the

POWER indicating lamp.
23.2 Inspection items

(1) Daily inspection

Check the following items during opera-

tion.

a) The motor operates properly.

b) The environment is normal.

c) The cooling system is normal.

d) There is no unusual vibration or
noise.
There is no overheating or discolora-
tion.
During operation, check the inverter
input/output voltage with a multimeter.

e

-

(3) Testing insulation resisting using a Megger

(2) Regular inspection
Check the following items which may be
checked only after stopping the inverter
at regular intervals.

a)

b)

C

d)
e)

Check that the cooling system is cor-
rect. Clean the air filter, etc.
Tighten the screws and bolts. Since
screws and bolts will loosen due to
vibration and thermal expansion,
check the screws and bolts and
tighten them if loose.

Check the conductors and insutators
for corrosion and damage.

Measure insulation resistance.
Check the cooling fan, smoothing
capacitor, and relay. Replace a
defective part.

a) To test the insulation resistance of the external circuit, disconnect ali wires from the in-
verter terminals so that test voltage will not be applied to the inverter circuits.
b) For the continuity test of the control circuit, use a multimeter (high resistance range). Do

not use a Megger or buzzer for the test.

¢) Conduct the insulation resistance test on the inverter main circuit only. Do not conduct the
test on the control circuits. (Use a 500 VDC megger.)

Motor

2O




23. INSPECTION AND MAINTENANCE :
.
Daily inspection and regular interval inspection

Inspection interval
Location| Item Contents Interval || gpection method Judgment Instrument
Dalty| ¢ | 2
yoar |years
Check ambient O Ambient Thermometar,
temperature, temperature: hygrometer,
humidity, dust, -10°C (14'F) to | recorder
Environ-| etc. Refer to cautions | +50°C (122'F)
ment in page 8. (without freezing)
Hurnidity: Less
Overal than 90% (non-
inspec- condensation)
tion | vibration and O . Must be free of
E: , Visual ins| s §
rr:r‘:r noise inspecﬁonp:;:ﬁ::r. abnormal vibration
and noise.
Main circut O Measure voltage 170 to 242V 50Hz | Tester,
Supply | vottage across termlnagls (323 to 506V) S0z | dightal
voltage RS andT 170 to 253V 60Hz multimeter
t ’ {323 to 506V) 60Hz
(1) Insulation O O (1) After (1) Must be 500 VDC
resistance disconnecting larger than 5 | Megger
(between the all wires at the MQ.
main circuit inverter (2) (3) Must be
terminal and terminals, close free of
grounding R.ST UV abnormakities.
terminai) and W
{(2) Loose O terminals.
connection Measure
(3) Overheat on 05 insulation
Overall component resistance
inspec- pant between the
tion (4) Cleaning point where
these terminals
- are connected
an. and the
clrouit grounding
terminat using a
Megger.
(2)RTighten the
loose screws
and bofts.
{3) Check visually.
ConducH (1) Distortion in O (1) (@) Vlsgal (1) (2) Must be
tors conductors ) inspaction free of .
(2) Damage on &} abnormalities.
and )
wires coating of the
conductors
Ter- Damage O Visual inspection Must be free of
minal abnormallties.
block




23. INSPECTION AND MAINTENANCE

Daily inspection and regular imerval inspection

Inspection interval
Location] Hem C Interval |, pect thod Judg fnstrument
Daily | ¢ 2
year |years
O | After disconnecting Analog
all wires at the muttimeter
Inverter inverter terminais,
module | Rasistance measure resistance
Conver-| across the across terminals R,
ter terminais S, Tand, P, N, and
module U V.Wand P, N
with a multimeter in
the x 10Q range.
(1) Leak of fluid O (1) (2) Visual {1} (2) Must be Capacity
(2) Protrusion of O inspection free of meter
Smooth . )
ing the safety (3) Measurg with apnormajl-
valve, or a capacitance ties.
capa- bulging. measuring | (3) High than
Main citor (3) Measuring the O instrument, 85% of the
circuit capacitance rated capacity.

(1) Chattering O (1) Listening (1) Must be free of

noise during inspection abnormalities.
Relay operation (2) Visual {2) Must be free of

{2) Smoothness @] inspection abnormalities.
on contact

(1) Crack on O (1) Visual inspection | (1) Must be free of | Tester,
resistor Cement abnormalities. | digital
insulator resistors, wire (2) Must be within | multimeter

Resis. | (@) Disconnection @] wound resistor £10% of the
(2) Disconnect the indicated
tor ) ) )
wire at one side resistance.
and measure
resistance with
a multimeter.
(1) Check the @] (1) Measure {1) Imbatance Digital
balance of voitage across should be multimeter,
interphase the inverter within 4V rectifier
output voltage output {for 200V), 8V | voltmeter
by operating terminals U, ( for 400V).
gz:"&"d opera- the inverter v, W. (2) The alam
| independently. (2} Short the shouid be

Protec- | fion (2) Conduct the O inverter output.
tion check "
circut sequence p.role‘ctlon

protection circuit outputs.

oparation test

to check the

protection and

display circuits.
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23. INSPECTION AND MAINTENANCE
R

Delly ingpection and regular interval inspection

Inspection interval
Locatien! Mem c Interyal |, pecth athod e
Daily | ¢ 2 '
yoar |years
(1) Abnormal O (1) Tum the fan (1) Must be able to
vibration and without applying turn smoothly.
Cooling | Cooling noise voltage. (2) Must be free of
system | fan {2) Loose O (2) Tighten loose abnormalities.
connection screws and
bolts.
(1) LEDs (@) (1) Check the (1) Make sure
Display | (2) Cieaning O LEDs on the that the LEDs
unit panel. are lit.
Display : (2) Clean with rag. .
Indication O (1) Check the {1) The indication | Voitmeter,
Meter indication of must conform | ammeter
the meter on to the specified
the panel. value.

(1) Abnormal O (1) Visual (1) (2) Must be
vibration and inspection, free of
noise inspection by abnormali-

Overa¥l | {2) Abnormal @] body tesling ties.
inspec- smel {vibration) and
tion by ear.
(2) Smell due to
overhsating,
Motor damage, etc.
Check with O | (1) Disconnect (1) Must be 500V Megger.
Insula- Megger (across wires from the higher than
. terminats and U, V, and W SMQ.
:::is- ground terminal) terminals.
Motor wires
tance should be
included.

Note: The value for the 400V class is indicated in the parentheses.
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23.3 Replacing Parts

The inverter consists of a number of electronic component parts such as semiconductor devices.
Due to their physical properties, it is anticipated that the following component parts will deteriorate
with time, leading to troubles or lowersd performance of the inverter. They should be replaced
at reguiar intervals for preventive maintenance.

M

(2

®

O]

Cooling fan
A cooling fan is used to cool heat generating parts such as semiconductor devices in the
main circuit. Although the service life of the bearing used in the cooling fan is, under normal
operating conditions, 20,000 hours, it will vary in the range of 10,000 to 35,000 hours
depending on ambient temperatures.
Therefore, if the system is continuously operated, it is necessary to replace the cooling fan
assembly every two to three years. Beside this regular replacement, if abnormal noise or
vibration is detected during inspection, the cooling fan assembly should be replaced imme-
diately.
Smoothing capacitor
A large capacity aluminum electrolytic capacitor for smoothing the current is used in the direct
current circuit in the main circuit. The performance of the capacitor is degraded due to the
influence of ripple, etc. Although the service life of the capacitor varies depending on the am-
bient temperatures and operating conditions, the capacitor should be replaced every five
years assuming that the parameter unit is used within specified environmental limits.
Since the deterioration of a capacitor accelerates over time, it should be checked at least
once a year. As it approaches the end of service life, it should be checked every six months
or at shorter intervals. The inspection items and defects which require the capacitor to be
replaced are summarized below.
1) Case conditions: Expansion of the case at the side and bottom
2) Sealing conditions: Excessive curvature or cracks
3) Safety valve conditions: Excessive expansion of the valve or an actuated valve
4) Others:

Check for cracks, discoloration, leakage, or other defects. Measure the capacity. If

measured capacity is less than 85% of rated, the capacitor should be replaced.
Relays
Relay contacts deteriorate with use. Relays should be replaced according to the total number
of make/break operations (service life).
Replacement criteria
The following table shows the part replacement intervais. in addition to the parts given in this
table, lamps and other component parts having shorter service life should be inspected at
regular intervais.

Part name Typical repiacement intervals Replacement procedure
Cooling f 2103
|ng. =l - 0 S years HAeplace on evidence of
Smoothing capacitor 5 years deterioration
Relays —
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23.4 Measuring Voltage, Current, and Power in Main Circuit

o Measuring the voltage and current
Since the inverter input/output voltage and current include high harmonic components, meas-
urement results vary depending on the measuring instrument and the circuits used in meas-
urement. To measure voltage and current with an instrument for commercial frequency
application, use the instrument in the table given in the next page and the circuit in the follow-
ing diagram.

VANYA YA . —
VAR

FTAA_UU_AA_VV_M Input current ‘ \ t & ‘ Output current

Y%

- @ S
®

®

ot
'Mea.sunng

instruments {{:

/

To motor

Measuring peints and instruments
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o Measuring points and instruments

tem Measuring point Instrument Remark (criteria of measured value)*
Line Across R and S, S | Moving-iron type Commercial voftage
voltage V and T, and T and R. | voltmeter 170 to 253V 50/860Hz
ge Vi ' ' (323 to 506V)
Input Line current at R, Moving-iron type
current |y S,and T ammeter
OnR, S and T, and Electrodynamic type
Input b across R and 8, S and T, | single-phase Pi = Wi+ Wiz + Wis (three wattmeter
power Py | ang Tand R wattmeter method)
inout To be calculated using the formula indicated below, from the line voltage, input current
P and input power.
power P,
- o
tactor Pf, Pfi = mx 100 %
Output Across U and V, V | Rectifier type voltmeter | Difference between phases shouild be
voltage V. and W, and W and | (*1) (moving iron type is | +1% or less of the maximum output
e V2 1y not acceptable.) voltage. (When carrier frequency is 1 kHz)
Output Line current at U, Moving-iron type f;:;rder:u::?:m be equal to or less than the inverter
current k V. and W ammeter Difference between phases shoukd be 10% or less
Outout On U, V, and W, Electrodynamic type | P2 = W2y + Wz,
w‘:r P and across U and single-phase {two wattmeter method (or three wattmeter
power®z v, vandw wattmeter method))
Output To be calculated using the formula indicated below, from the line voltage, input current
powper and input power in the same manner as calculating input power factor.
= P> o,
factor Pfz Pfy = BV x 100 %
Converter Unit LED display lights
output Across P(+) and N 1.35 x Vy
Max. 380 VDC (760V) during regeneration.
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tem Measuring point instrument Remark {criteria of measured value)*
Froquency Across 2 (+) and § 0 to 5/0 to 10 VDC
seting SNl | cross 4 (+) and 6 4 to 20mADC
“8" tor common
Power supply
for frequency | Across 10 (+) and 5 5 vDC
setting
Moving coil type Approx. .7 VOC at
Frequency | Across FM (+) and (multimeter, stc.) the maximum
meter signatf SD (intemnal resistance: frequency (without
50 kS or larger) frequency meter)

Start signal | Across STF, STR, RH,
Selacting RU/OH, RM/RT, RM/AU “SD” for common
R 20
sgnal |00 anen opaned 1
Reset Across RES (+) VDC or lower when
signal and SD closed (ON)
Output Across MRS/RT (+)
gtop signel | and SD

Continuity checking
Error signal Across A and C, Moving coil type <Nommal> <Error>

9 and B and C (muitimeter, etc.) Across A and C  Opened  Closed
Across B and C  Closed Opened

*1: A tester must not be used since error is excessive.

*Values in parentheses indicate those for 400V class.
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If a fault occurs and the inverter fails to operate propery, locate the cause of the fauit and take
proper corrective action by referring to the troubleshooting below. If the corresponding information
is not found in the table, the inverter has problem, or the component parts are-damaged, contact
the nearest service representative.

24.1 Inspection by the Display on the Parameter Unit

In response to the occurrence of a fault, the display unit of the inverter automatically displays the
code of the detected fault.

Display Probable cause Check Corrective action
* Operation setting * Review the Reset the inverter
error operation method. (page 48).
¢ Reset signal is ON. {« [s wiring at the Tumn OFF the reset
¢ PU is not reset terminal signal.
connected to the correct? Correct the
Err: Error inverter correctly. * |s connector connection.
* High input voltage secured correctly? Use correct input
(approx. 260 VAC * |5 input voltage voltage.
520 VAC) correct? Change the inverter.
* Faulty interna! circuit
¢ CPU run-away
* Is acceleration too Extend acceleration
] fast? time.
OC1: Overcurrgnt during « Is output short-
acceleration L
circuited or
grounded?
¢ Was load changed Eliminate sudden
0OC2: Overcurrent during suddenly? load change.
constant speed ¢ s output short-
operation Overcurrent circuited or
grounded?
* [s deceleration too Extend deceleration
fast? time.

0OC3: Overcurrent during ¢ 's, oultput short- Che?k the b-ra'ke

deceleration circuited or application timing.
grounded?
* s mechanical brake
applied too early?

OV1: Overvoltage during * Is acceleration too Extend acceleration
acceleration fast? time.

OV2: Overvoltage during * s toad changed Eliminate sudden
constant speed suddenly? load change.
operation DC overvoltage in - -

main circuit Is deceleration too Extend deceleration
fast? time. (adjust

OV3: Overvoltage during deceleration time
deceleration compensating for

load GD? Reduce
braking frequency.
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Display Probable csuse Check Corrective action
. Thermal relay for ts motor uaed in the * Reduce the load.
THT:  Overload waming inverter is tripped. overioaded condion? |  Increase tha capacity
THM:  Overload warming Tlemal relay for motor is of motor and inverter.
tripped.
Is thers foreign matter {» Remove foreign matter.
. Cooling fan of the inside the fan + Check the wiring.
FAN:  Fan alam inverter has stopped. assembly? ¢
Is there wiring error?
Operation of the stall is motor used in the « Reduce the load.
. prevention function or overioaded condition? Increase the capacity
OLT:  Stall pravention the current lmit function of motor and inverter.
for a long period
] ] Is braking frequency |+ Reduce load (GD?).
BE: ?rf;ke transistor alam Faulty brake transistor correct? Reduce braking
frequency.
1s the motor + Reduce load (GD?).
OHT: External thermal relay | An extema thermal overheated? Reduce braking
tripped relay has been tripped. Is an extemal relay in frequency. Eliminate
use? sending.
Is the number of + Replace the inverter.
Paramater storing « parameter writing 100
PE: device efror Fauty EEPROM many? "
Is EEPROM wom out?
PU disconnection Connector of the is the parameter unit [+ Instal and connect the
PUE: detected paramater unit is connection loose? parameter unit securely.
disconnected.
If operation cannot be Check the cause of
resumed within the the error
ET: Retry count over number of retry tmes
set the inverter alams
and stop retry attemnpts.
CPU run-away Is the connector ¢ Replace the inverter.
The connection of the section loosa? Securely connect.
CPU: CPU error option and invertar is Y
incorrect.
GF: Ground fault Occurrence of ground Is there a ground fault |+ Repair the ground fault
: overcurrent (*2) fault on output side in the motor or wire? saction.
Times of communication Check communication [+ Correct communication
QPT:  Option alarm retries ars over or check data and check time data
time intervals is over interval
PU stop key pressed Pr.75 value « CI sefting.
o Stop key function while :pszy. 1410 17, enee
Notes: 1. *1. For the inverter equipped with the optional brake resistor.
*2. Mounted on the 400 V class.

2. Error output is not given if input voltage is low or momentary power interruption
occurs. In these cases, however, the inverter is protected so that the inverter will
not be damaged. Depending on the operating status (magnitude of load, during
acceleration/deceleration, etc.), the overcurrent protection function, etc. may be
actuated when the input power is restored.
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24.2 Troubles and Check Points

Trouble Check points
(1) Check the main circuit.
s |s power supplied? (Is the POWER indicating lamp it?)
¢ Is the motor connected correctly?
(2) Check the input signals.
¢ Is the start signal input?
* Are both the forward and reverse rotation signals input?
* Is the frequency set signal zero?
¢ s the circuit across terminals AU and SD closed (ON) when the
frequency setting signal is in the range from 4 to 20mA?
* Is the output stop signal (across terminals MRS and SD) or the reset
signal (across terminals RES and SD) ON?
(3) Check the values set for parameters.
¢ Is the reverse rotation prevention (Pr.78) function set?
Motor does not start. * s the setting for the reverse mode (Pr.79) correct?
« Are the setting for the bias and gain (Pr.902 to Pr.905) correct?
¢ Is the setting for the start frequency (Pr.13) larger than the operation
frequency?
¢ s the frequency setting for the operation functions (multipie-speed
operation, etc.) correct?
* |s the setting for the upper limit frequency (Pr.1) zero?
Check the |oad.
* Is the load too heavy?
* |s the motor stant constrained?
(5) Others
* Has the emergency stop status been estableshed by pressing the
parameter unit stop key? (is “E O disprayed ?)
¢ |s the alarm indicating lamp (ALARM) 1?
Motor rotates in the ¢ s the phase sequence (U, V, W) at the output terminals correct?
opposite direction. ¢ Are the star signals (forward, reverse) connected correctty?
* Is the frequency setting signal correct? (Measure the input signal level.)
* Are the values set for the following parameters correct? Pr.1 (upper limit
frequency), Pr.38 (frequency at 5 VDC input), Pr.39 (frequency at 20mA
input), Pr.902 to Pr.905 (bias and gain)
¢ Are the input signal lines influenced by external noise? (use shietded
wires, if influenced.)
* Is acceleration or deceleration time too short?
* s the load too heavy?
* Is the stall prevention function activated due to excessively large value
set for torque boost?
Motor speed varies * s the load changing?

=z

Actual motor speed
differs from the set
speed excessively.

Motor acceleration or
deceleration is not
smooth,

during rotation. * _is the frequency setling signal stable?
Motor current is too ¢ |s the load too heavy?
large. » s the value set for torque boost (manual) too large?
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Trouble Check points
¢ s the value set for upper limit frequency correct? Is it too small?
Motor speed does not | ¢ s the joad too heavy?
increase. e |s the stall prevention function activated due to excessively large value
set for torque boost?
(1) Check the load
¢ s the load changing?
(2) Check the input signals.
¢ s the frequency setting signal stable?

Motor speed ] (3) Others
fluctuates duf'f‘g * In the general-purpose magnetic flux vector control mode, is the
motor operation. setting for applicable motor capacity (Pr.80) correct for the inverter

capacity and motor capacity?

* In the general-purpose magnetic flux vector control mode, is the
wiring length longer than 30m (98.46 feet)?

¢ In the V/F control mode, is the wiring length too long?

Note: “Pr.” is an abbreviation of “Parameter.”
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24.3 Protection Functions

The following protection functions are provided to protect the inverter. If any of the protection
functions is activated, the inverter output is shut off, the error message is displayed, and at the
same time the error signal is output. In this case, the drive output is halted and the motor is free
to rotate. To restart operation, it is necessary to reset the inverter.

number of retries, the inverter output is shut off.

Display
Function Name Description (Parameter
Unit)
During -
It the inverter output current exceeds 200% of acceleration E00 (0C1)
the rated current during acceleration/deceleration | During constant
Overourrent shut-oft or constant speed operation, the protection circuit | speed operation £00e (oc2)
is actuated and inverter output is shut off. During
deceieration 003 (OC3)
if the DC voltage in tha main circuit Ouring £ 0 (OVY)
" acceleration
Regenerative exceads t'he speclied v'alue dug o During constant
overvoitage shut-off regenerative anergy during braking, the speed operation Edue (OV2)
protection circuit is activated and inverter During
output is shut off. deceleration £0u3 (OV3)
If overheating of the motor due to overload or lowered
cooling performance during low speed operation is sensed by
the electronic thermal relay built in the inverter, the inverter
Overload Motor output is shut off. To operate a multiple-pole motor or more £1Hh (THM)
shut-off than one motor, provide a thermal relay on the output side of
(electronic the inverter for each motor.
thermal If the current exceeds 150% of the rated output current, but
relay) (1) lower than 200% (overcurrent shut-off level), the slectronic
inverter | thermal relay is activated due to inverse time characteristics | £./H (THT)
to shut off the inverter output, thereby protecting the output
transistors.
If the motor overheat protection thermal relay, installed
External thermal extermally, or the thermal relay built in the motor is activated
relay input (2) {contact break), the inverter output is shut off. In this case, E.OHM (OHT)
the inverter does not restart even if the relay contact closes
automatically unless the inverter is reset.
. If an error of the brake transistor occurs due to excessively
Brake transistor . ) .
error detection (*3) large reggneratlon energy (optional brake resmtpr connected), | £. &€ (BE)
the function detects the error and shuts of the inverter output.
The error signal is output and the inverter output is shut off.
Parameter error It an EEPROM error is detected. £. % (PE)
If communications between the parameter unit and the
Parameter unit inverter is suspended due to disconnection of the parameter E£.PUE (PUE)
disconnection unit from the inverter while the setting for Pr.75 is 2, 3, 16 or | *°
17, the inverter output is shut off.
Retry count over If the operation cannot be Co-restarted within the preset ErEl (RET)
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Display
Function Name Description (Parameter unit
If the cycle of the CPU is not completed within the set time,
CPU error the seff-diagnostics interprets this as an error and shuts off ELPU  (CPU)
inverter output.

If current exceeding 150% (*4) of the rated inverter curment
During | flows in the motor, frequency ramp is haltled until load current | indicating lamp
accele- | is reduced to prevent overcurrent shut-off the inverter. If the of the monitor
ration load current is reduced to 150%, the frequency will increase | mode blinks

again.

S::'g If current exceeding 150% (*4) of the rated inverter current Indicating lamp

stant flows in the motor, frequency ramp is hafted untit load current | of the monitor
is reduced o prevent overcurrent shut-off of the inverter. If mode blinks

Current speed the load current is reduced to 150%, the frequency will After the stop,
fimit stall :;’:““ increase again, EOLT (OLT)

prevention

It the motor regeneration energy increases excessively and
exceeds brake performancs, this function stops decreasing of
the frequency to prevent overvoltage shut-off. Deceleration
During | continues after the regeneration energy has been reduced. Indicating lamp
decele- | If current exceeding 150% (*4) of the rated inverter current of the monitor
ration | flows in the motor, frequency decrease is halted until load mode blinks.
current is reduced to prevent overcurrent shut-off of the
inverter. If the load current is reduced to 150%, the
frequency will decrease again,

If a ground fault current has flown due to a ground fault
occurring in the output (load) side of the inverter, this
Ground Fautt function stops the inverter output. A ground fault occurring at | £. 6F  (GF)
low ground resistance may activate the overcurrent protection
(OC1 to OC3). (Provided for the 400V type only.)

When the cooling fan of the inverter has stopped due to a
Fan failure foreign matter stuck in the fan or matfunction, the inverter EFfAn  (FAN)
output will be ceased. (1.5K to 3.7K 200V, 2.2K, 3.7K 400V)
Using computer communication, if imes of communication
Option alarm retries are exceeded or check time interval is exceeded, the | £.0°f (OPT)
inverter output is shut off.
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Notes:

1.

If the inverter is reset, the accumulated internal thermal data of the electronic thermal
relay is initialized. If “0” is set for Pr.9 (electronic thermal relay), the motor overioad
shut-off prevention function (THM) is invalid.

. This function is valid only when the “external thermal relay” is set.

. The function is valid only when the optional brake resistor is connected. (Brake resis-
tor cannot be used for 0.1k and 0.2k. These drives have no brake transistor.)

. The stall prevention function activation current level can be set as required. Factory-

setting is 150%.

® Retaining the error output signal....... If the power input to the inverler power
supply side, is opened, when the protection
function is activated, the inverter control
power supply is lost and the error output sig-
nal cannot be retained. If the error output
signal must be retained, the drive wiring
must be designed to retain the error output
signal externally. See the block diagram for
information.

O Error display .......ccoouvieeiieniinineennirinene It the protection function is activated, the
alarm (ALARM) indicating lamp is lit. In
response to the operation of the parameter
unit, the display unit gives the indication
shown above.

® Resetting procedure .........c.oceeer e, If the protection function is activated, the in-

verter output shut-off state is retained. Con-
tinued operation is impossible unless the
inverter is reset. The inverter reset proce-
dure is indicated in page 48.
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24.4 Noise

There are two types of noises-extemal noises which cause malfunctioning of the inverter and
those radiated from the inverter to cause matfunctioning of a peripheral device. Although the in-
verters are designed not to be influenced by noises, the following general measures must be
taken since the inverter is an electronic device which handies weak signals. In addition, since the
inverter chops the output by high carrier frequency, the inverter itself is a source of noise genera-
tion. If peripheral equipment is affected by the noise generated by the inverter, noise suppressing
measures must also be taken. The noise suppressing measures differ depending on noise
propagation route.

(1) General measures
® Avoid running the power cable (input/output lines) and the signal lines in parallel or
bundling them.
® Use shielded twisted-wire pair cable for the connecting line to the encoder and the
control signal lines. The sheathing of the shieided cable must be connected to terminal
SD.
® Grounding must be single-point grounding for the inverter and the motor.
(2) External noise can cause malfunctioning of the inverter
If noise generating equipment (magnetic contactor, electromagnetic brake, a number of
relays, etc.) is installed near the inverter, and if the inverter could malfunction due to the
noise generated by such equipment, it is necessary to take the measures indicated below.
® To install a surge suppressor in the equipment which generates noises to suppress
noises.
® To install a data line filter in the signal lines.
® Ground the line connecting to the encoder and the shield of the control signal lines
with the metallic cable clamp.
(3) Noise radiated from the inverter that causes malfunctioning of peripheral devices
Noise generated by an inverter are largely classified into the following types-noise radiated
from the wires connecied to the inverter and the inverter main circuit (input/output), noise in-
duced electromagnetically or electrostatically in the signal lines which is run close to the
power cables of the main circuit, and noise which is transmitted through the power supply.

Noises direcily radiated from the inverter ].....Route 1)

Electromagnetically | ... Route 4) —{Noises radiated from the power lines —}..Route 2)
inductive noisss Route 5)

Etectrostatically

......Route 8) —{Noises radiated from the wires connected to the motor_|.......Route 3)
inductive noises

Noises transmitted

Noises transmitted through the power lines _ |.......Route 7)
through cables

{ ~--Noise transmitted through the earth cable due to....... Route 8)
lsak current
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Noise
Propagation/
Transmission

Route

Measures

123

Equipment or devices such as measuring instruments, receivers, and sensors,

which are noise susceptible, or those in which the signal lines are run in the

same enclosure or close to the signal lines of the inverter, the equipment or

devices may maliunction due to noise propagation. In such a case, it is

necessary to take the following measures:

(1) Instak the equipment/devices which are easily influenced by ncise away
from the inverter.

(2) Run the signal lines which are easily influenced by noise as far from the
inverter and its input/output lines as possible,

(3) Avoid running signal lines in parallel with the power lines (inverter
input/output lines), also avoid bundling the signal lines with the power lines.

(4) If a line noise fiter or radio noise fiter is connected in the input/output lines,
radiated noise from the power line can be suppressed.

(5) If shielded cables are used for signal lines and the power lines, or if the
signal lines and the power lines are run in the individual metal conduits, the
signal lines are effectively protected from propagated noises.
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Noise
Propagation/
Transmission

Route

Measures

If the signal lines are run in parallel to the power lines or if the signal lines are
bundied with the power lines, noise (electromagnetically induced noise,
elactrostatically induced noise) may propagate to the signal lines causing
malfunctioning. In such cases, it is necessary to take the following measures:

(1) Install the equipment/devices which are easily influenced by noise away from
the inverter.

4) 5) 6) (2) Run the signal lines which are easily influenced by noise as far from the
inverter and its input/output lines as possible.

(3) Avoid running signal lines parallel with the power lines (inverter input/output
lines), also avoid bundling the signal lines with the power lines.

(4) |If shielded cables are used for signal lines and the power lines, or if the signal
lines and the power lines are run in the individual metal conduits, the signal
lines are effectively protected from propagation of noise.

If peripheral device is connected to the same power supply where the inverter is

connected, noise generated by the inverter may be transmitted to the peripheral

device through the power lines causing malunctioning of the peripheral device. In
such a case, it is necessary to take the foliowing measures:

(1) Install a radio noise fiter (FR-BIF(-H)) in the power line (input lines) of the
inverter.

(2) Install a line noise filter (FR-BSFO1) in the power line (input/output knes) of the
inverter.

If a closed loop circuit is formed due to the wiring of a peripheral device to the

inverter, leakage current may flow into the peripheral device through the grounding

cable of the inverter and cause maffunctioning of the peripheral equipment. if this
oceurs, disconnect the grounding cable of the peripheral device.

7
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o Examples and Resuits of Noise Protection. ..

It-is possible to’lower the interference voltage(*) by -
lowering the carrier frequency. If- motor noise does
not pose a critical problem, lower the carrier
frequency (1kHz) by changing the setting for Pr.72.

‘It is'possible to reduce 'induced noises remarkably
(1/10 'to:1/100) by -using shielded" cable for the signat
lines.

Running the signal. line apart irom inverter output line
is also effective. to reduce induced noise (reduction
1/2 to 1/3 by running the signal line 30cm apart from
the inverter output line),

LITI film REN
ncy 10 iz 048
100 = 1204821V
T80 N S R T
§ L3 ] Cam
vohage v &.’
(98) 60 —+1 T
s e
0 B
20
)
0.1 1 10

Differances in knterferance vokage according
to the diffarence in carrier frequncy
{

Noise frequency (MHz) |

Conditions
"+ Irivetter: FR-A024-3.7 K
7+ Molor: SF-JR 4P 3.7 KW.(5HP)
- oulpm frequency 30 Hz
"+ Noise mode Nomnat mode

induced
voltage.
(@8) .

18 m (16.41 feet)
Inverter ‘ d(em)  Motor

. {inches) H
FR~BSFO|§ . ing .
4T < insramerd

Termination

e between the lines

0
(394)(781)(1181](I5.75)(|969) . d{cm(mohu))

inthe signal e due 10 invarter output ines

“Interference voltage Represents amplltude of. n0|se transmmed to the power supply from the

' . inverter.

" @ Noise protection measures

Installing filter (FR:BSFO1) . ...
in the inverter intput fine - Pane\l

- Power -
supply
Instaliing ﬁller (FR BIF)
in the inverter intput line | 1
Separating the sensor circuit from |

the inverter and its power fines by
more than 30cm (11.81inches) (at™;
least 10 cm (3. 94|nches)

Power
supply for —30
controt  Notto ground di recuy |
to the enciosure

Not to ground to the control Iir'\e"/r :

570

Lowenngcame equ'

Installmg filter-(FR-BSFO1)
nverter output tine-

Using 4-core cable for motor
power cable ; Using one wire
for groundung

onenusa—1 : @Senspr

elding, butto. connect itto.
he commdn line forithe signallines”
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24.5 Power harmonic guidelines (Japan)

Harmonic currents gengratad by the inverter flow to a power receiving point via a powar transformer. Since
these outgoing harmonic currents affect other consumers, the power harmonic suppression guidelines were
established.
1) “Househoid appliance and general-purpose product guideline”
200V class inverters of 3.7kW and less are covered by this guideline. Install a power factor improving
reactor to comptly with this guideline.
2) “Specific consumer guideline”
This guideline sets forth the maximum values of harmonic currents outgoing from a high-voitage or very
high-voltage consumer who will install, add or renew hamonic generating equipment. If any of the max-
imum values is exceeded, this guideline requires that consumer to take certain suppression measures.
Tabile 1 Maximum Values of Outgoing Harmonic Currents per 1kW Contract Power

Racaived Power Volage 5th Tth 11th 13th 17th 19th 23rd | Over 23rd
6.8kV 3.5 25 1.6 1.3 1.0 0.9 0.76 0.70
22V 1.8 1.3 0.82 0.69 0.583 0.47 0.39 0.36
33V 1.2 0.86 0.55 0.48 0.35 0.32 0.26 0.24

(1) Application of the specific consumer guideline

New instaliation/addition/renewal of equipment

| Calculation of equivalent capacity sum |

Not more than
reference capacity

Sum of equivalent capacities

Over reference capacity

[ Calculation of outgoing hammonic current |

Is outgoing harmonic cur- Over maximum value
rent equal to or lower than
maximum valua?

Not more than
"} _maximum value

Harmonic suppression technigue is not required. |

Table 2 Conversion Factors for FR-A024 Series

Classification Circuit Type Conversion Factor
a Three-phase bridge Withou! reactor K31 =34
(Capacitor smocthed) | With reacior (on AC side) K32 =18
5 Sd-naed_ three-phase When high power factor K8 = 0
bridge converter is used

Table 3 Equivalent Capacity Limits

Received Power Volta Reference Capacity
6.6kV SOKVA
22/33kV 300kVA
66kY or more 2000kVA
Table 4 Harmonic Content (Values at the fundamental current of 100%)
Reactor 5th Tth 11th 13th 17th 19th 23rd 25th
Not used 65 41 8.5 7.7 4.3 31 2.6 1.8
Used (AC side) 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3
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24. TROUBLESHOOTING

1) Calculation of equivalent capacity PO of harmonic generating equipment
The “equivalent capacity” is the capacity of a 6-pulse converter converted from the capacity of a
consumer's harmonic generating equipment and is calculated with the following equation. if the sum of
equivalent capacities is higher than the limit in Table 3, harmonics must be calculated with the following

procédure:

PO = £ (Ki x Pi) [kVA] Rated capacity: Determined by the capacity of

Ki: Conversion factor (refer to Table 2) the applied motor and found in Table 5. It

Pi: Rated capacity of harmonic generating equip- should be noted that the rated capacity used
ment” [kKVA] here is used to calculate generated harmonic

i Number of indicating the conversion circuit type amount and is different from the power supply
capacity required for actual inverter drive.

2

Calculation of outgoing harmonic current

Outgoing harmonic current=fundamental wave current (value converted from received power voltage) x
operation ratio x harmonic content

+ Operation ratio: Operation ratio = actual load factor x operation time ratio during 30 minutes

+ Harmonic content: Found in Table 4.

Table 5 Rated Capacities and Outgoing Harmonic Currents for Inverter Drive

Applied Rated Fundamental Wave | Ratsd Fundamental Wave Current Converted from 6.6kV
Motor | Current [A] | Current Converted | Capacity (No reactor, 100% operation ratio)
(kW) | 200v |400v | from 6.6kV (mA) (KVA) | 5th | 7th | 11th | 13th | 17th | 19t | 23rd | 25th
01 — — — — - — - — -—_ — —
02 — — — — — — — — — — -
0.4 Not | 0.81 49 0.57 |[31.85|20.0914.165{3.773|2.107 [1.519(1.274 | 0.882
0.75 |Applied| 1.37 83 0.97 53.95(34.0317.055)|6.391|3.569|2.573[2.158 | 1.494
1.5 2.75 167 195 |108.6|68.47|14.20|22.86|7.181|5.177 | 4.342 | 3.006
22 3.96 240 2.81 156.0 [ 98.40 1 20.40 | 18.4810.32| 7.440 | 6.240 | 4.320
3.7 6.50 394 4.61 257.1|161.5|33.49 | 30.34 [ 16.94 | 12.21 | 10.24 | 7.092

3) Harmonic suppression technique requirement
If the outgoing harmonic current is higher than the maximum value per 1kW contract power x contract
power, a harmonic suppression technique is required.

4) Harmonic suppression techniques

No. em Description
1 Reactor installation (ACL, Instal a reactor (ACL) in the AC side of the inverter or a reactor (DCL} in
- DCL) its DC side or both to suppress harmonic currents.

Designed to switch the converter circuit on-off to convert an input current

2 High power factor converter | waveform into & sine wave, the high power factor converter (FR-HC)
(FR-HC) suppresses harmonic current considerably. The FR-HC is used with the
standard accessories.

3 Instalation of power factor When used with a series reactor, the power factor improving capacitor has
improving capacitor an effect of absorbing harmonic currents.

Use two transformers with a phase angle difference of 30 as in Y-4, A-A
combination to provide an effect corresponding to 12 pulses, reducing tow-
degree harmonic currents.

5 | A fiter A capacitor and a reactor are used together to reduce impedance at specific
frequencies, producing a great effect of absorbing harmonic currents.

This fitter detects the current of a circuit generating a hammonic current and
6 | Active fitter generates a harmonic current equivalent to a difference between that cumrent
and a fundamental wave current to suppress a harmonic current at a
detection point, providing a great effect of absorbing harmonic currents.
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24. TROUBLESHOOTING
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Leakage Current
Between the input/output lines of the inverter and in the motor, capacitance exists and due to this
capacitance leakage current fiows. Since amount of leakage current varies depending on the
capacitance and carrier frequency, leakage current will increase if low-noise operation is at-
tempted by higher carrier frequency setting. It is necessary to take the measures indicated below
if such operation mods is required.

(1) Leakage current to grounding
Leakage current not only flows into the circuits
of the inverter itself, but it also flows into the :
circuits of other systems through the ground- :

ing Route of undesirable leak current
® Measures
o Lower the carrier frequency (Pr.72). If the carrier frequency is lowered, motor noise is in-
creased.

¢ Use leakage breaker dasigned for higher harmonic and surge, New Super NV series of
Mitsubishi for example. This allows low noise operation (at higher carrier frequency). For
details of leak breaker selection, refer to page 128.
(2) Leakage current between the lines
There are cases that an extemnal thermal relay is tripped unexpectedly due to higher har-
monic component of the leakage current generated by the capacitance between the inverter
output lines.

NFB Thermal relay Motor
— a — By =
Power Inventer |—— -~ F-
supply L NE 0 I
Capacitancs between
= the lines =
Leak current route between the lines

©® Measures
o Use an electronic thermal relay of the inverter.
o Lower the carrier frequency. This causes increased motor noise.
To protect the motor correctly without being affected by the leakage current between the
lines, the method to directly detect the motor sensor using a temperature sensor is
recommended.
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25. SPECIFICATIONS

25.1 Standard Specifications
B 200V Class

Type FR-A024- [ ) 01K | 02K | 04K | 0.75K | 1.5K | 2.2K | 3.7K
) ) HP| 1/8 1/4 12 1 2 3 5
icable motor capacity "1
Appiicable motor capacity kW[ 01 | 02 | 04 | 075 | 15 | 22 | 37
Rated capacity (kVA) "2 0.3 0.6 12 2 32 4.4 6.8
. 0.8 1.5 3 5 8 " 17.5
g Rated output current (A) *7 ©8) | (1.4 2.5) (4.1) e a0 | (s
. 150% for 60 seconds, 200% for 0.5 seconds (reverse
(o] -
Overload current rating *3 time characteristics)
Rated output voltage *4 3-phase, 200 to 230V
_ | Rated input AC voltage 3-phase, 200 to 230 V 50/60Hz
g§ AC vollage permissible fluctuation | 180 to 253V 50/60Hz
& z| Frequency permissible fluctuation 5%
Power source capacity (kVA) 5 04 [ 08 [ 15 [ 256 | 45 [ 585 [ o

Protective construction (JEM1030)

Enclosed type (IP20)
(Fully enclosed type IP40: semi-standard product}

Cooling method Self-cooling Farced air cooling
Show units for both entries
. 16 20 45 50 85 100 160
(WATTS) and heat generation
(inverter) °8 (23) | (B0) | (85) | (70) | (120} | (150) | (240)
Approximate weight (kg/ibs) *6 0.7/1.5410.7/1.5410.9/1.98(1.3/2.86|1.5/3.34|2.2/4.85(2.2/4.85
1 400V Class
Type FR-AO44- [} 0.4K 0.75K 1.5K 2.2K 3.7
" . HP 1/2 1 2 3 5
icable mot 1
Applicable motor capacity W] 04 0.75 15 22 3.7
Rated capacity (kVA) "2 1.2 2 3.1 4.6 6.9
1.6 2.6 4 6 9
Rated output current (A) *7
é P (A) (1.4) 2.2) (3.8) (5.4) 8.7)
o o
S | Overtoad current rating *3 150/o for 60 gegonds, 200% for 0.5 seconds (reverse
time characteristics)
Rated output voltage *4 3-phase, 380 to 460V
o Rated input AC voltage 3-phase, 380 to 460V 50/60Hz
2 g AC voltage permissible fluctuation 323 to 506V 50/60Hz
& 3| Frequency permissible fluctuation 5%
Power source capacity (kVA) *5 15 | 25 [ 45 | 55 | 9
Protective construction (JEM1030) Enclosed type (IP20)
Cooling method Sel-cooling Forced air cooli
Show units for both entries
. 45 50 85 100 160
(WATTS) and heat generation
(inverter) "8 (55) (70} (120) (150} (240)
Approximate weight (kg/lbs) *6 1.6/3.63 1.6/3.563 | 2.3/6.07 | 2.5/5.51 2.5/5.51
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25. SPECIFICATIONS

Notes: *1: The values in the table indicate the maximum apphicable capacity for Mitsubishi standard
squirrel-cage type motor 4P. Generally, the rated current (at 50Hz) of the applicable mator
should not exceed the rated output current.

*2: The rated capacity indicated assumes that the output voltage is 220V for the 200V class and
440V for the 400V class.

*3: The value (%) for rated overioad current indicates the ratio to the rated output curent of the
inverter.

*4: The output voltage cannot exceed the supply voltage.

*5: The power supply capacity varies depending on the impedance of the power supply circuit
(including reactor in the input circuit and power line). The power supply which has the
capacity larger than the specified value is required.

*6: The value indicates the inverter without a parameter unit. A parameter unit weighs ap-
proximately 0.1kg.(2.2lbs)

*7. Rated output current in () is for low-noise operation by setting 2kHz or higher carrier fre-
quency for Pr.72 when ambient temperature is greater than 40 "C (104 'F)

*8: The values in () indicate the heat generation during low-noise operation (Pr.72=14.5kHz).
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25.2 Common Specifications

Selection from:
Control method Sinusoidal PWM control (high carrier frequency), V/F control,
and general-purpose magnetic flux vector controt
Output frequency 0.2 to 400Hz (starting frequency: 0 to 60Hz, variable)
Resolution for | Digital input 0.91Hz (less than 190Hz), 0.1Hz (100Hz or higher), when set
setting with a parameter unit
frequency Analog input 1/509 of maximum frequency (SVDC input), .1/1000 of
maximum frequency {10VDC or 4 to 20mA input)
L . Within 0.01% of set output frequency (-10 "C (14 °F) to +50 °C
@
é Frequency Digftal sefting (122 *F)), when set with a parameter unit
& |accuracy .| Within 10.5% of the maximum output frequency (25 "C (77°F)
rg Analog setting 10 'C (18 °F))
@ . .. 1 Base frequency can be set as required in the range of 50 to
g Voltagefirequency characteristics 400Hz. Constant torque or variable torque pattern is selectable.
§ Starting torque Higher than 200% (at 6Hz).....For Mitsubishi standard motor, 4P
Torque boost Manual torque boost setting (0 to 30%) range
Acceleration/decelaration 0.04 seconds, 0.1 to 3800 seconds (individual setting for
characteristics acceleration and deceleration)
Linsar or S-patften mode is selectable.
Regenerative | 0.1K, 0.2K.....150% Min. 0.4K, 0.75K.....100% Min. 1.5K.....50%
braking (*9) | Min. 2.2K, 3.7K.....20% Min.
Braking torque ing i 4 -
g torq DC insection Semngv is possible for: o
braki Operation frequency (0 to 120Hz), actuation time (0 to 10
ng seconds), voltage (0 to 30%)
Stal pfeveﬂllon function Active for current levels (0 to 200%)
actuation level
Frequency setting signal 0 to 5VDC, 0 to 10VDC, 4 to 20mADC
Start signai The forward run/reverse run independent start signai sel-hold
é 9 input (3-wire input) can be selected.
8 ) ) Selection is possible for up to 15 speeds (frequency can be
§ Muttip selection changed during operation with a parameter unit)
% ‘?: Second ’ . 0.04 seconds, 0.1 to 3600 seconds (individual setting for
ps € | acceleration/deceleration ; .
S| 21, . acceleration and deceleration)
2 | '@ {time selection
o -
g § Current input selection Frequency reference current signat (4 to 20mA)
= | Extemnal thermal relay . .
input selection Input of the external thermal relay tripped signal
Output shutoff Inverter output is shutoff.
Status, retained at the actuation of the protection function, is
Resst
cleared.
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S

Selection of two from:
. In-operation (RUN), Max frequency reach (SU), preset
Operation status frequency reached (FU), overload (OL), and open motor
circut (OMD)
Error ] Fom 1 form ¢ contact signal
o, For outputting to the analog meter (1 mA full scale) or digital
Monior 10 meter (1440 H2/60 Hz)
Current limit, setting of upper and lower limit frequency,
sefting of gain and bias, electronic thermal relay for motor
OL, selaction of operation mode, selection of functions
allocated to the temminals, setting the output signal activation
Incorporated functions point, selection of FM terminal output specification, setting
the second functions (torque boost, base frequency,
acceleratiorn/deceteration time), calibrating the frequency
meter, restart after momentary power interruption, correct the
slip, retry after alarm, etc.
Operation Output frequency, motor current (*11), set frequency, rotation
status direction
Alarm code after the activation of protection functions, stores
up to four avents of alarm occurrence
LED display Powar on (POWER), protection function actuation (ALARM)
Overcurrent shutoff (during acceleration, fixed speed
operation, and decseleration), regeneration overvoitage
Protection and warming functions shutoff, overload shut off (electronic thermal relay), brake

9 transistor alamn, low boltage ("12), momentary power
interruption (*12), external therma! relay activation, stall
prevention, ground fault overcurrent14

Output signals

Operation characteristics

Parameter unit

Display

Alarm

Am- | Temperature (*15) -10 °C (14 'F) to + 80 'C (122 °F) (no freezing)
5 | blent| Temperature 90%RH or less (non condensalion)
E Storage temperature ‘13 -20 °C (~4 'F) to + 65 'C {149 'F)
' 5 g Atmosphere Inf:bor, must be free of corrosive gas, inflammable gas, oil
] 8 mist, and dust
w . _— w 1000 m (3260.8 feet) above sea level, less than 5.9
Altitude, vibration :vebsec’ (0.6G) (f»n(onns to ’JIS coo11.)

-120-



25. SPECIFICATIONS

Notes: 9. The magnitude of braking torque is not continuous regenerative torque. It is the short term
average deceleration torque when an unloaded motor is decelerated from 60Hz in the
shortest possible time. This value also varies with motor losses. The deceleration torque
decreases beyond base frequency. Since this inverter is not equiped with a brake resistor,
use the optional brake resistors from page 144 for applications where large magnitudes of
regenerative energy must be dissipated.

CAUTION: A brake resistor may not be used on 0.1K and 0.2K units.

“10: It is possible to setect output frequency or motor current monitor. Specify selection for out-
put signals in Pr.54 using a parameter unit.

“11. Displays may not be accurate, depending on the operating status, during accelera-
tion/deceleration, low-load operation, etc.

*12: In the case of low voitage or momentary power interruption, alarm is not displayed and no
alarm signal is output. However, the inverter itself is protected. The overcurrent protection
function or other protection functions may be activated when the power is restored based
on the operating conditions (load, etc.)

“13: This temperature range is applicable during transportation.

*14. Only the FR-A044 (400 V class) functions.

*15: When using the fully closed specifications, this will be -10°C (14°F) to +40°C (104°F).
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25.3 Block Diagram

©: Terminals for main circull
© Input termenads for control circuil
©: Output lerminals for corirol cinsuit

NFB _
Corvecier (
—SJo—2 3L
Power suppty —C | O $ R
g W ]
l POWER ‘
Extemal transistor common Q PC - o 0y v Curant H
povm sansing sensing \
ALARM

Forward rotation ——0 O T rot H
Reverse rotation $—0 [t
A

Multiple-speed
- (W'W'E:ld g | Aem
die- feurrent H output
input selection cPyU
Mutipie-speed (ow [}
- oxtemal
al relay input ’ M F
meter
Output shutoff/se- ,_{)
cond L !
deceleration lime
seloction  Qaea ;
S0
RUN
[eon] Operaton
FU staus
1 (for connection,
Fraquency seting SE | reterto
variable resistor page 74)
12 W1kt '
Common
410 20 MADC Pararmeter und

FR-PU 03

{Mote) Equipped for FR-AD24-2.2K, 3.7K and FR-AO44-0.4K to 3.7K
# Brake reeisior cannct be used for FR-AIR4-0.1K and 0.2K.
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25.4 Definition of Terminals

for frequency reference

Symbol Name Description
. For incoming commercial power supply.
R.S.T AC Power supply input Do not connect power supply when connecting FR-HC option
terminals .
= unit.
§ U v.w ::ven' er output Output for a three-phase squirrel cage motor.
g P. PR | Brake resistor terminals | For an optional brake resistor.
N Brake unit terminal For connecting an optional brake unit.
@ Grounding terminal For grounding the inverter chassis. Ground to the earth.
By closing the terminals STF and SD, the | If circuits across
STF Forward rotation start | motor accelerates forward to the reference | STF and SD,
signal input terminal speed. The motor stops rotating when the | STR and SD
circuit across the terminals is opened. are closed
By closing the circuit across terminals simultaneously,
STR Reverse rotation start STR and SD, the motor accelerates in it is regarded as
signal input terminal reverse to the reference speed. The the motor stop
motor stops rotating when it is opened. command.
RH Multiple-speed
(Note) selection terminal (high-| By the open and close state combinations of RH and SD,
speed) RM and SD, RL and SD, seven preset speeds may be
w Muttiple-speed referenced. RM is also used as the current input selection
§ RM/AU | selection terminal terminal (AU) and RL the external thermal relay signal input
'.% (Note) | (middie-speed) Current | selection terminal (OH). Factory-setting is for muttiple-speed
§_ input selection terminal | selection. If AU and SD is closed, operation is possible using
£ Multiple-speed the 4 to 2 mA DC current frequency reference signal. If a
5 RLOH selection terminal {low- | contact point signal of an externai thermal relay is input to
% (Nots) speed) Extemal OH and SO the inverter operation will stopped by tripping the
> thermal relay signal thermal relay (contact break).
g input selection terminal
Q Output shutolf terminal | Inverter output is haited by closing MRS and SD. This
MRS/RT | Second acceleration/ terminal is also used as the 2nd acceleration/deceleration
{Note) | deceleration selection | time, 2nd torque boost and 2nd V/F selection terminal (RT).
terminal Factory-setting is for inverter output halt.
The terminal is used to release the protection function circuit
. activated state which is retained. After closing RES and SD
RES | Reset terminal for at lsast 0.1 seconds, open it, and fault condition will be
reset.
The common terminal for contact input and display unit
SD Control circuit common | terminals. 1t is isolated from the common terminal of the
reference circuit.
To connect the transistor output (open collector output) of a
) programmable controller, connect the extemal power supply
PC E:;:ﬁ::] t{:::;:zr common terminal for the transistor output to this terminal.
This prevents malfunctioning of the inverter due to transistor
leakage current.
19 | Powersupplyteminal | o pe o inum permissible foad current: 10 mA
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Symbol

Name

Description

Frequency setting
reference terminal
(voltage signal)

In response to the input of 0 to 5 VDC (10 VDC), the maximum
output frequency is obtained at 5 VDC (10 VDC).

The output frequency obtained is proportional to the input voltage.
‘Whether 5 V input or 10 V input is used is determined by the
setting of Pr. 38 (refer to page 73).

Input resistance: 10 kQ Maximum permissibie input voltage: 20 V

Frequency
reference
common terminal

The common terminal for the frequency reference signals. it is not
isolated from the common terminal of the control circuit. Do not
ground to earth.

Control circuit {input signals)

Current input
terminal
(current signal)

Fraquency reference current signal of 4 to 20 mA DC is input.
Factory-default, gain and bias are adjusted to 0 Hz at 4 mA input
and 60 Mz at 20 mA input. Input resistance: Approx. 250 Q
Maximum permissible input current: 30 mA

Alarm output
contact terminals

The contact output which indicates the inverter has been shut off
due to the activation of the protection circuit.

At an occurrence of atarm: B-C Open A-C Close

During normal operation: B-C Close A-C Open

Contact capacity: 230 VAC 0.3 A, 30 VDC 0.3 A

RUN

FuU

Control circuit (output signals)

Operating status
output terminals

From the following five types of output specification, two can be
selected (refer to page 74.)
¢ RUN (during operation)
L levet: Above the starting frequency
H level: Stopped, or DC injection brake operating
* SU (trequency reached)
L level: Output frequency higher than the set frequency.
H tevel: Stopped, or during acceleration/deceleration
¢ FU (frequency programmed has been reached)
L fevel: Output frequency higher than teh preset frequency level
H level: Output frequency lower than the preset frequency level
* OL (overload waming)
L level: Stali prevention function is activated (current limit function).
H level: Stall prevention function is released.
+ The open motor circult detection (OHD) will be the L level when
the output current during inverter operation is less than a set level,
and Wil be the H level when above a set level.
Open collector output Pemissible load: 24 VOC, 0.1A

SE

Open collector
common terminal

The common terminal for RUN and FU (emitter). It is isolated from
the common terminal of the control circuit.

FM

Output frequency
indicator
connection terminal

Adjusted to output approx. 7 VAC at 60 Hz (factory-setting) when
FM and SD is open. Output voltage is obtained in proportion to
output frequency. Since the output is pulse train, connection of a
digital counter is advisable.

Pulse specification: 1440 Hz/80 Hz 8 V {(refer to page 91.)

Note: 1. For these terminals, which function shoukd be allocated is selectable by Pr. 59 “Input
terminal allocation® setting from 10 functions.
The multiple-speed selection is given higher priority than analog frequency reference
signal.
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25.5 External Dimensions

]Standard specification] <200V class>

Mounting screw

M4 (4 positions)
2-¢5 hole When a
Aocessory cover /2 unitis instaed | Jlos
R B 12(0.47) | D '-
' OPOWE: mm (inches)
Onsm| = = Inverter type w w1 D 01 o2 03 04
;,;! 2 FR-ARR4-DIK | 105 L] ] 2 15 105 ‘
FREGAOL| ==
o 31 3 FRACAOZK | (413) | (366) | (260) | (0.47) | (0.58) | (0.41) [ (0.16)
:¢ . FR-AGR4-04K | 105 93 76 22 15 10.5 5
§§ (413) | (2e8) | (299) | (087 | (059) | 041 | 1020
" N _Q" FR-AD24-0.75K | 105 83 105 51 15 105 B
50.20) f (413) | (ae8) | 413) | 201) | (058 | (©41) | (0.20)
Bo.24) 17 _—_lw‘ | 8(0.24) |Framersk | w0 | ize | tie 62 15 108 5
W F.R'PUDS (parameter unit) 551 | (506 | @57 | 244 | 039 { 041 | 020
oz mew o whena |FAMRe22K | 200 | 183 | 26 | 61 | 285 | 105 | &
....... parameter unit is FRAe3TK | 787 | (740) | (ase) | (240) | (100) | 0.41) | (020)
A instafted.
o i I N Notes 1: Type 0.75K, when compared with the FR-Z024 series, is
hw;{g"g 41% - Q. shorter in width by 35 mm (1.38 inches) and longer in
=l=l=] 85 depth by 19 mm {0.75 inches).
_ 9 F 2: FR-A024-1.5K to 3.7K are equipped with a cooling fan.

lFuIIy enclosed specification <200V class>
Mounting screw mm (inches)
M4 (4 positions) invener type w w1 D 01 D4
B FR-A024-0.1K-C to 3.7K-C FR-AC24-0 1KC 108 9 ) 2 4
295 how FR-AR4-02KC | (413) (3.66) (2.60) (185 | (018
FR-ACR4-0.4K-C 108 93 108 81 5
F (4.13) {3.66) (4.13) (3.19) (0.20)
FR-AQ24-0.75K-C 140 128 118 92 5
FRALTERG | (551 (5.04) (4.57) (3.62) (©.20}
FR-AQ24-2.2K-C 200 188 126 102 5
FR-AQ24-3.7K-C (7.87) (7.40} (4.98) (4.01) (0.20)

B FR-A024-0.1K-C to 0.4K-
(View at the arrow)

O

2422 hole 30 375
(with a rubber bush) {1.18)(1.48)
Surface cover -

00
T,

B FR-A024-0.75K-C to 3.7K-C
(Vew at the arrow)

¢17 hole' —————
(with a rubber bush)
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3-¢22

1 30 3 4
e e laber bush) (1-18)(1.18)(1.57)

Surface cover

1,50é>éé‘ |
3

73(2.87)

t

*Cooling

liEE=

fan

“1: FR-A024-0.75K to 3.7K-C are equipped a cooling fan.
*2: Operating ambient temperature: -10 ‘C (14 'F) to + 40 'C
{104 'F)

17 hole applies to FR-A024-2.2K-C and
R-A024-3.7K-C only.
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IStandard speciﬂcatlonl <400V class>

Mounting screw
M4 (4 positions)
245 hole
Accessory covess —.“5
% N
O rowen
Ol o
[l
e g
2
= When a parameter|
g unit is instaled =
T
o202, J_jgo‘za) 12047 b4 )
w____ | mm (inches)
FR-PUO3
80{2.38) iy w-m-brurm’ oy mu? w w1 5] o1 o2 D3 D4
S 12 mm (0-43“-#--) when a FR-AD44-0.4K 140 128 118 2 15 10.5 5
. T s instaled. FRACIOTER | (551 | (5.04) | 87 | 087 | 050 | 041 | (020
Wiring 11 2
hole [t ata] & FRACUIK | 20 | 18 | vas | 71 | 285 | 108 5
Lkl &l § FRAU2ZK | o8 | 040 | 38 | oo | (100 | ) | 020y
FR-AO44-17K
Note . FR-A044-2.2K to 3.7K are squipped with a cooking fan.
[Fully enclosed specification | <400V class> mm (inches)
Momu'ng Screw nverier typs w w1 [s] D1 02 €]
M4 (4 positions) FR-AO44-0.4K-C 140 128 118 s ® _
5.51 5.04 4, 0.20
B FR-A044-0.4K-C to 3.7K-C £ | GOy | (o | i) L e
FR-A44-0.76K-C | 200 168 138 s 12 e
(7.87) | (7400 | (5.35) | (020} | (448) | (1.38)
FR-AOM-15KC [ 200 188 138 s 12 4
(7.87) (7.40) | (5.35) | (0.20) | (4.48) | (1.38)
FR-AQ44-2 2K-C 200 188 138 5 12 34
(7.87) {7.40) (5.35) (0.20) {4.48) {1.36)
FR-AD44-3. 7KL 200 188 136 5 112 )
(787) | (7.40) | (5.35) | (0.20) | (448) | (1.38)
*1: -FR-A044-2.2K to 3.7K-C are equipped a cooling fan.
*2: Operating ambient temperature: -10 ‘C (14 'F) to + 40 °C

(104 'F)
B FR-AD44-0.4K-C B FR-A044-0.75K-C to 3.7K-C
(View at the arrow) (Vew at the arrow)
3-922 hole 30 30 40
2422 hole %0 375 o otar bush) (118)(1.18)(1.67)
(with rubber bush) (1.18)(1.48) Surface cover \ ] T
Surtace cover -7 #17 hole® ~ i

> {with ruber bush) | % HOOT _‘
Wil SISl

* $17 hote applies to FR-A024-2.2K-C and
R A24 3 TK ony.

D2
(2.87)
v
2

-126 -



25. SPECIFICATIONS

¢ Parameter Unit

, , g
Front view Rear view S g Connector center
- @ H oo B0
g 8 : 1 g g =3 P 2-94 hole
| . o
o oo B = s |
oo o ==} & i
= ,,[\2-M3 L
e 5(0. B| Depth4.5 T
b= I Insert nut 40(1.57) 1 1{0.04) g‘
A ~—]
a N —1.5(020) &
//
Cover =
g
< 1
60 (2,36 14 10{049) 23.5 (0.93) 10(040)
{0.55)
Unit: mm (inches}
Hem Specification
. Temperature Operating temperature -10 °C (14 .F) to +50 .C (122 °F)
Ambient Storage temperature ~20 °C (~4 °F) to +65 'C (149 °F)
Humidity 10% to 90% RH To be free of condensing
Environment To be free of oil mist and corrosive gas, and dense dust
Cooling method Self-cooling
To be connected to FR-AQ24 series inverter, or special cable (FR-CBL)
Power supply From inverter
Connection Direct installation to inverter or remote installation using a special cable
Display LED (4-digit, 7-segment display, and indicating lamps)
Operation 21 operation keys (protected with polyurethane film)
Extemal dimensions 150 (5.91) (height) x 60 (2.36) (width) x 14 (0.55} (depth)
Approximate mass 0.1kg (2.21bs)
Max. write operation 100,000 times
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26. SELECTION OF PERIPHERAL DEVICE
L e

Vob Motor Applicable Fuse Rating No-Fuse Breaker | Magnetic contacher Wire szbl
wge | e Model (NFB) or (MC) (mm?)
(kW (HP)) Class | Amp | GFI Breaker (NV) | ~a 8 c |RS.T[UV.W
0.1(1/8) | FR-A0240.1K | KS5orH | 4 |NF30, NV30-5A [S-N11|S-N18[s-N2o| 2 2
0.2(1/4) | FR-A024-02K | K5orH | 6 |NF30, NV30-5A |S-N18|S-N20|S-N20| 2 2
5 | 04072) [ FRA024-04K [KSorH| 12 | NF30, NV30-5A |S-N18[S-Nat1|s-N2t]| 2 2
§ 0.75(1) | FR-A024-0.75K | KSor H { 20 | NF30, NV30-10A |S-N18[S-N21[S-N21| 2 2
15(2) | FR-A024-15K [ KSor H | 35 | NF30, NV30-15A |S-N21|S-N25{S-K50| 2 2
2.2(3) | FR-A024-22K [ KSor N | 45 | NF30, NV30-20A $-N11, 8-N12 2 2
37(5) | FR-A024-37K ([ KSorH | 70 | NF30, NV30-30A S-N20 35 | as
0.4(1/2) | FR-AO44-04K | KSorH | 7 | NF30, NV30-5A S-N10 2 2
5 |LO75(1) | FR-AO44-0.75K | K5 or H | 12 | NF30, NV30-5A S-N10 2 2
§ 1.5(2) | FR-A044-15K | K50rH | 20 | NF30, NV30-10A S-N10 2 2
2.2(3) FR-A044-2.2K K5 or H 25 NF30, NV30-15A S-N20 2 2
3.7(5) | FR-A044-3.7K [ K5 or H | 40 | NF30, NV30-20A $-N20 2 2

Notes: 1. Select the model of no-fuse breaker (NFB) meeting the power supply capacity.

2. The wire size is specified assuming the wiring distance of 20m (65.6 feet).

3. ltis not necessary to use a magnetic contactor at the inverter power supply. However,
if one is used, its selection should be made at referring to the diagram below; selec-
tion should be made based on the power supply capacity and wiring distance. For FR-
A024-0.4K to 1.5K (FR-AD44-0.4K to 1.5K), it power factor improving AC reactor
FR-BAL is used, S-N10 should be selected.

4. if wiring distance is longer than 20m (65.6 feet), refer to page 11.

Range:

Installation of
1power factor
improving
reactor is
necessary

[o}

Power supply capacity (kVA)

0 10 (32.8) 20 (65.6) Wiring distance
(m (feet))

Note: The power supply capacity in this
diagram is applicable when the
specified wire size is used.
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26. SELECTION OF PERIPHERAL DEVICE
L " ]

¢ [nstailation and selection of no-fuse breaker
To protect the wiring in the primary side of the inverter, it is necessary to install a fuse or no-
fuse breaker (NFB). The NFB must be selected with regard to the power factor at the power
supply side of inverter (will vary according to power supply voltage, output frequency, and
load). For selection, refer to the table above. Especially, when a NFB of electromagnetic type
is used, the operating characteristics vary due to high harmonic currents. This means that the
NFB which is one rank above the proper size must be selected.

& Power factor improving AC reactor
If the inverter is connected directly to a large capacity power transformer (capacity: S00kVA or
larger, wiring distance: 10m (32.83 feet) or smaller), or a phase advancer capacitor is used,
an excessive peak current may flow through the power supply input circuit to damage the con-
verter. In this situation, it may be necessary to install a power factor improving AC reactor like
the FR-BAL (option).

Inverter

NFB FR-BAL

<

2 v

7 1500 {{,{ ///

{ o e

g 1000 mmng reactor

g éw necessary

3 500 1

£ o ‘

5 10 (32.83) Wiring distance (m (feet))

Notes: 1. Input power factor is improved to approx. 90%.

2. Select the power factor improving AC reactor to meet the motor capacity. Even if the inverter
capacity is large than the motor capacity, selection must be made on the basis of motor
capacity.

3. For the motor smaller than 0.4kW (1/2 HP), select the reactor for 0.4kW (1/2 HP) motor. In
this case, power factor will be a little lower than 90%.
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26. SELECTION OF PERIPHERAL DEVICE

® Selecting the Rated Sensitivity Current for the Earth Lealage Circult Breaker
When using the earth leakage circuit breaker with the inverter circuit, select s rated sensitivity
current as follows:
+ News Super NV series (Type SF, CF)
Rated sensitivity current: {An 2 10 x (ig1 + Ig2 + Igm)
- Conventiona! NV series (Type CA, CS, SS)
Rated sensitivity current: 1A n 2 10 x {(igr + Ign + 3 x (Igz2 + igm)}

Igy, Igo: leakage currents of cable path during commercial power supply operation
ign* . leakage current of noise filter on inverter input side
igm : leakage current of motor during commercial powsr supply operation

<Example>

5.5mm?xSm §.5mm2x70m

¥ For the leakage current value of the noise  Selection Example
fiter installed on the inverter input side, (for the diagram shown on the left) (mA)
contact the corresponding filter manufac-

Conventlonal
turer. (For Mitsubishi’'s dedicated filters, New Super NV NV
refer to page 136, 137.

pag ) Leakage current Ig; 33 x 1050"(;m =0.17
Note: 1. The NV should be installed to the Leakage current ign 0 (Without noise filter)
primary (power supply) side of the 70m
inverter. Leakage current ig> 33 x T000m = 2.31
2. In the Y connection neutral point Motor leakage
i 0.18
grounded system, the sensitivity current igm
current is purified against ground
tis purt gal 9 Total leakage 266 7.64
faut in the inverter secondary current
side. Hence, the protective ground Rated sensitivity
resistance of the load equipment current (2 g x 10) ® 100
should be 10Q or less.

« Leakage Cument Example of « Leakage Current Example of
Cabie Path during Commer- 3-Phase Induction Motor
clal Power Suppty Operation during Commercial Power
When the CV Cable is Routed Supply  Operation  (200V
in Metal Conduit (200V 60H2) 60H2)

120 20 m i

i g
T E 07
3w 3 °°
-2 q -} W
- g 03
1T i
14
. 02 1
0 (-5
35 NG 15 37 15 1522 87 &8
55 20 60 100 22 55 111853048
Cable size (mm?) Motor capacity (kW)
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27. OPTION
5

m List of Options

Applicable
Name Model| Application, specifications inverter
Para:jneler unit FR-PUOSE D§g4'ml data setting and monitoring
{English) equipment
Parameter For collactive writing of the set values;
copy unit _(English) FR-ARWO3E with verity function
Digtal operation FR-DUO1 Operation panel Special for
panel FA-
" Operation panel with frequency meter, A024/A044
Analog operation FR-AU03 frequency setter and start switch (for saries
panel . ] .
inverter installation)
Computer RS-485 interface for computer link
L .| FR-CU03 o
communication unit (computer communication)
A ory cover N Cover to be fitted on the inverter when a
i parameter unit is removed.
§ [ Computer FR-CUOT RS-485 interface for computer link
§ communication unit (computer communication) Common
£ For connecting the i to al
171 g parameter unit or (]
-s z:n neci'::! unit FR-CBL-(JO parameter copy unit to the inverter models
‘g‘ Straight type and L-pattem type
- . For improving the regenerative
@ | Brake resistor MRS, MYS performance (permissible duty ratio: 3%)
Brake resistor for For improving the ative
high-frequency FR-ABR-(HYO0* egene L
operation performance (permissible duty ratio; 10%)
. ] * For remarkable improvement of the
BU brake unit BU-HIDD) regenerative braking performance
Discharge resistor | GZG, GRGZ Discharge resistor for BU brake unit Depending
. For remarkable improvement of the i
. * on capacity
Brake unit FR-BUAH)O0 regenerative braking performance
For improving power
AC reactor for
. B X N * | supply power factor Connect on
;:g;(:vmg power FR-BAL-(HYOO {power factor: approx. | input side
90%)
Noise filter (in Noise filter in compliance with VDE
compliance to VDE - standard (VDE871 Class A interference
standard) voltage)
. o For reducing radio Connect on
N . *
Radio noise fitter FR-BIF-(H)YO2 noise input side
For reducing line Connect an
Line noise fitter FR-BSF01 noise lqpm or output c
side.
EMC Directive to a
I Ve
: . . Noise filter in compliance with EMC models
compliance nolse | SFOD Directive (N50081-2)
High power factor | FR-HC 7.5K ] ! .
converter FR-HC-H 7.5K For high harmonic suppression
*: Type for 400VAC class has H.
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27. OPTION S
L e

Name (Model) Specifications and Construction
Parameter copy |® This unit reads the parameters set for a specific application collectively and writes (coples)
unit FR-ARWO03 | them to other.inverters.
(Japanese) ® Ten keys are available.
FR-ARWO3E (e External dimensions are- the 'same as those of a parameter unit:
(English) ® The unit may also be used as a parameter unit.
®-The cover to be fitted on the inverter-when a parameter unit:
is removed.
Accessory cover |e Installation and removal is possnble in a one-touch operation.
® For the mode! not equipped with a parameter unit, the
accessory cover. is standard.
® Straight type G e e [Unit: mm (inches)] |
: l;we‘n'er side . g . Parameter unit side
2 d _ 2
if == Eu@, g
3012 :
65023y e ©35) (060
B P " it L't . A Parameter unit side
|| Parameter unit e L type l}avader side S :
connection cable : R asoay b Model | Length ¢ m
FR-CBL- Straight Ltype (inches)
o type
FR-CBLO1 | FR:CBL-L1 1°(39.37)
. "FR-CBLO3 | FR-CBL-L3 | 3 (118.11)"
" FR-CBLO5 | FR-CBL-L5 | 5'(196.85)"
With the iL-| pattem type cable, the. connector rnay be aﬁlxad fo the paramster th"sgreWs as
with the connector.on the: inverter side. . S
Notes 1 This'r"\ ote opera(or panel Cannot be mounted on-the |nverter Connect this operator
pa el Lising the parameter unn connecilon cable .
) ' 70 (2.76) i ) 2 Inswllauon )
R : ‘—‘L{—)— (0. ‘®: Cut the rectangle opening‘in the
b | Frovor] T G i - enclosure.. - -
. e /%}gﬁme ® Mount the operahon panel lrom the
el & 7 front and mount the fixing. frame
g o from the rear of the panef and. fix
) [ - them in place with' the clamp screw.
Digital -8 ® Plate thickness: 0.6 (o.oz inches) to
operation panel : 3.2mm (0.13:inches) -
(on enclosure) 3. The operation panel cannot read and.
FR-DUOY wnie the parame(ars
: . Control . Ty s
e : Cutaway panel view board
! s I
: | e
L : o) /- _i-Rectangle }-391 %%
. ; opening | &1 ¥
Q | GRS ' { Control panel
- o -~Fastening T .
IE:; !: . . frame . 652 PR
: —aaton (2867 i i “{unit: mm (inches)]
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27. OPTION

Name

Specifications and Construction

MRS
MYS

Brake resistor

_ a7

17)

-

Round crimp-style terminal  ¢4.3 hole,
=

500 - ey
(1969) e

- [Unit; mm (inches)]

500 °

. Round crimp-stylo terminal 2-4. _
—j‘:‘:é (8 B gy S——
&

230(0.08)

v R fia ey T 2208.66)
e (. B
u—a «|8 <

Slale
sl ot
<=518(8
i e

Notes |

| 1. During installation

*rise above 290’(:

*21line paralle! configuration,

ﬁeslstbr name Permissible .| R Permissibl pplicabl
. use ratio - (Q) ! | power (W) | motor capacity
= MRS120W200 "o L2000 15 0.4K (1/2HP)
13 [ "MRST20W100°] > ' 1000 | .30 0.75K (1HP)
] MRS- | Loy . S i : 1.5K(2HP)
H Bt i 8% . . : .

@ | tye | MRS120WEO. .. : o 55 2.2K.(3HP).
181 ot ; IR i 2.2K (3HP)
R A 80 27K (6P
8 ":y:)se IMYS220Ws0* |- 6% " (5002 | 2x80. (|, A7K(EHP)

i

be gérefuylfbf héat as the brake resistor temperature can
392.°F) depending on the frequency ©of operation.
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27. OPTION

Name Spesifications and Construction
A 500(19.60) 0" ™
g < i
P
& - Inverter
m‘:%______Jif Brake resistor
(FR-ABR)
M
D
[} “. .]]_4 “‘[
i
Unit: mm (inches)
Brake P:»"u“:‘ Roulst. | APPrOX Pm'.
reststor neme | brake A 8 [+] D E F |ance (Q) Xg (Ibs power
use ratio g (Ibs) )
FR-ABR- 140 | 126 | 100 | 40 | 20 | 25
s | o 1% ) (5.5 | 492) | @9 [15n0rmfiosg| 20 |22 04 %0
FR-ABR- 215 | 200 | 175 | 40 | 20 | 25
ek resistor § 075k | 1% | (aue) | 787 | (8.89) J1.5n| 07|00y 10 |04 (088 10
for hi ﬁsa-m ow | 240 | 25 [ 200 ["50 | 25 ['25 05 (1.10)] 250
:;qug:;y g 22K (8.45) | (8.88) | 7.87) |(1.97](0.98){(0.98) o
FR-ABR- 216 | 200 | 175 | €0 | 30 | 25
oparation § 37K 10% (8.46) | (7.87) | (6.89) [(2.36)](1.18}|(0.98) 4 |08(176) 300
FR-ABR- [ ]| | & [FrasR- % | X5 | 50 125 | & [ % [ 261 o | oo
5.5K (13.19){ (12.60) | (11.81) [2.38) | (1.18){ (0.98) O
FR-ABR- 115 | 100 | 75 | 40 | 20 | 26
moak | 1% | sy | e | es) j0sn|oe s PP (P20 &0
< [FRABR- 140 | 125 | 100 | 40 | 20 | 25
% wosk | 10 {ssn | ao2) | Ged jsn|ornjose| 70 0204 &
< [FR-ABR- 215 | 200 | 176 | 40 | 20 | 25
z nisk | 1% | @as | oen | @89 [nsniorn|oesy| 30 (*408) 190
8 [FR-ABR 240 | 225 | 200 | 80 | 25 | 25
; meak | '* | 0as | @se | con i1an|0es|osy| 20 (45019 20
FR-ABR- 215 | 200 | 175 | 60 | 30 | 25
§ wzk | 1% | eae) | 787 | w09 |238] 0118 05| 10 [PBU78 30
FR-ABR- 335 | 320 | 205 | 60 | 30 | 25
Hssk | 0% uaaglozen|(ten|eas|t.ie|oss| 10 |12 @& 0

*Common to 1.5K and 2.2K
Notes 1: Duty cycle of the regenerative brake must be tower than the duty cycle given in the
table.
2: Depending on operation frequency, brake resistor remperature may exceed 300'C
(572 'F).
Take care when mounting the extemal brake resistor, surface temprature may cause
bumns. Lack see (note 2 below) or proper air circuiation may cause resistor failure.
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27. OPTION

Name
Invert
R34 nverter
eﬁ.,:-‘.-k LR
'S
T
Unit: mm (inches)
AC for FR-BAL (200V/230V) Est- FR-BAL 41 (A00VMO0V) Est-
. Capeci- mated mated
0 ty A L:] c ] E F [ weight { A 8 [ o E F | weight
power factor (pftbe) (Kghts)
FRBAL-[ ] oaw | 135 [ 64 (120920 [ a5 |1 2 125] 64 120 [120 | 45 | 1 21
) (5.31)[(2.52) 1 (4.72){1.7)1 (1. 77 (44) |4.82)]|(252)|(4.72)| (4. 73} (1.77) (4.62)
135 | 74 [ 120 | 120 | 57 3 1501 78 | 145 | 145 | 55 37
0.75KW (5.31)}{2.91)}(4.72) ] (4.72) | (2.24) w (6.6) [(5.81)](2.991{(5.71){(871)](217) M4 (8.18)
160 | 76 | 145 | 145 | 55 4 150 9@ | 145 | 145 | 70 53
1S (6.30)[(2.99)| 5.7 [(5.71)}(2.17) M (8.8) [(5.91){ (3.82){(5.71)[(8.71){(2.76) . (11.68)
160 | 98 | 145 | 145 78 [ 150 | 98 | 1451 145 | 75 5.9
22w (6.30) [ (3.78) }(5.71)| (5.71) {(2.95) M (13.2) |(5.91)](3.78}}(5.71}] &71) |{2.85) w (13.01)
amew | 20 95 202001 70 {1 85 1220 95 [ 195200 [ 70 [ [ 85
i (8.68)[(3.74)| (7.87)1(7.87) | (2.76} (18.7) [(8.68)!(3.74){(7.68}| (7.67)}(2.76) (18.74)
Notes: 1. Input harmonic power factor is improved to approx. 80%.
2. Select the power factor improving AC reactor maeeting the motor capacity.
{Even if the inverter capacity is larger than the motor capacity,, selection must be made
on the basis of motor capacity.}
3. For the motor smaller than 0.4kW (1/2 HP), select the reactor for 0.4kW motor. In this

case,, power factor is a little lower than 90%.
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27. OPTION

Name Specifications and construction
A FR-ALF Inverter
T T | Motor
R e U e 0 e
38 T Wy
: L
L D e P
o ¥ grounding Is made in ditferent
ra' ng H}ml Mo from the Austration

above, noise reduction effect may be lowered.

Noise fillter Unit: mm (inches)
{in compliance Loak
o VOE Applicable Mass | Cor-
fard) Fliter | A B c ] € F a (kg) | remt
FR-ALF-[ ] (mA)

FR-ALF- | FR-AG24-
0.76K { 0.4KN0.75K | 340 120 80 295 100

FRALF- | FR-AG2+- |(13.29)] (488) | (3.12) |(1150)| @9) |,,, $45 468 .
22K | 15KR.2K

FRALF- | FRAGZe. | 390 | 150 | 100 | %45 | 120 ws |7

37K 37k |usen| ses) | @8 (1348 w69 5| 5.4

FR-ALF- | FR-AGA4-
HO.75K | 0.4K%0.75K
FRALF- | FA-AG#4. | 390 | 150 [ 100 | 345 | 120 8 | a5
He.2k | 1.skr2k [(15.21)] (5.85) | (3.9) j(13.46)! (4.88) 2 sy | ¥
FR-ALF- | FR-AOR4-
H3.7K 37K
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27. OPTION
-

Name Specifications and Construction
[Unit: mm (inches)]

Radio noise
filter
FR-BIF(-H)

Notes 1: The radic noise filter cannot be
connected to the output side of the
inverter.

2: The connection wire must be as
short as poseible; connect to the
terminal block of the inverter.

{Unit: mm (inches)]

_'jFB Inventer
Power __} R
supply 2
110{4.33) Line noise filter T

$5(3.74 /gﬁ

0.89)

Line noise o
filter
FR-BSFO1

Notss 1: Wind the wire more than 3 tums (4T)
in the same direction for sach phase.
Larger number of tums provides bet-
ter filtering effect.

2: The fiter can be used at the output
side in the same manner as at the
input side. At the output side,
nowsever, the wire should be wound
less than 3 tums (4T).

-137-



27. OPTION

Name (Model) T Specifications and Construction

« Connect with the parameter unit connection cable.

« The inverter operation, monitor and parameter settings are possible from an FA controller,
._etc., by using the RS-485 interface.

« No. of connected multi-drop link units: 31 units

« Transmission rate: 1200 baud

[Unit: mm (inches)]

§
38(1.50) 7;0.F = ;070
Coniputer | S . g gg ] Y
communication { g ] ‘g
unit 5 '_"T"‘ v
FR-CUO1 1 ey pening soor ‘
0278 S bl M‘ é-M
4z(|es)><7(oze) 1.69) IR ‘3(0?927, é «‘f;’g 45mm(01&nehas)
P
s
of
e
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27. OPTION

‘ : :

Cuo3 -
Name (Model) " specifications and Construction
For specification refer to FR-CU03 manual ) . [Unit: mm: (inches)]
Connect to the PU
connector on  the
FR-A024 and use.
12‘or.47; —Z
)
’ Femam r 7(0.28)
Compatible (@) romer l
Computer = | f ) g
Link-Option - |- ST (@ of
FR-CUO3 =
RS422A/485 3 4
S (O] ; :
20
i ©79) |
. Note ; FR-CUOS must not bo used with parameter unit
v . connection cable. ;| i |
o i Install onto the FR-
A024 and use.
R Loy % 5 :E do !
& oy ) =
; SN N
, loD
Analog = = e
operation a b "
panel 3 g
FR-AU03 e
e ~ . . L “*[Unit: mm (inches)]
= 4
sl | (Goess|  hacreo)[lms screw/ |12
< ’ th: Smm {0.47)
‘E\;" {0.20 inches)
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27. OPTION ‘

Name (Model) Specifications and Construction
[Noise filter for 3-phase 200 V class FR-A024]
@. Noise filter type and outline dimension drawing
A Qutine { ]| Weight Loss Leakage
Flter yP® | fvertertype | € o A B c (If::)] W) | current (maA)
FR-AD24-0.1K 244 234 104 140 45 1.2
SF1308 © 1.5K (9.81) | @.21) | (4.07) | (550 | (1.7 | (2.88) 56 22
FR-AD24-2.2K | 281 268 164 200 57 2.1
SF1309 n.IK (11.08)|(10.55)| (8.46) | (7.89) | (2.24) | (4.63) 18 1
SF1308 SF1309
T (CEEEE O |
E -:D
EMC :‘rr\:ﬁve = e l e . .
compl =
noise fiter ’_Ja
SF [ % h of w of w
=
= |
= . .
= .
= oo } L)
= o
= Pl 2se ]
¥ | T :
c L A J [+ B
B
®. Specifications KEYWAY
Rated voltage: 230 VAC s
Power frequency: 50/60 Hz 3 10(0.39)
w _\
9(0.35)
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27. OPTION
S

Name (Model) Specifications and Construction
[Noise fiiter for 3-phase 400 V class FR-AD44)

®. Noise fitter type and outline dimension drawing

Outiine
Fitter Appiicabi di ions{| W[::u L::I' Leakage current
type inverter type inches)] (mA)
ry B T (ibs)] | (HP)]
104 | 140 | 38 | 09
SF1172A | FRAGM0KOTSK | oot oo | ool 18y | 5 28
FR-AG44-1.5Kto | 164 | 200 | 46 | 1.6
SF1173A 37K ©46) | (7.89) | (181 | @53y | ®7 57
'15 (oIRIOE o7 |
EMC Directive ° °
compliance
roise fiter [Unit: mm (inches)]
e KEYWAY
s020)] (] :
. . ( )I; 10(0.39)
3 (TR [
c A 9{0.35)
I}

Rotate 30" to the right

®. Specifications
Rated voltage: 460 VAC
Powaer frequency: 50/60 Hz
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27. OPTION
L]

(2) High power factor converter (FR-HC)

® The input power factor can be improved to approx. 1 (when load rate is 100%), so the wire
facility capacity can be reduced to approx. 2/3.

® The power regeneration function is mounted as a standard, so a large control capacity can
be achieved. (100% continuous regeneration is possible.)

o Multiple inverters can be connected to one high power factor converter.

o The high powaer factor converter unit and standard accessory standatone box, reactor 1 and
reactor 2 are used in combination.

8 Specifications
Type FR-NC- [ 200V 400V
7.5K H7.5K
Applicable inverter capacity (Note 1) 3.7 KW or less 3.7 kW or less
Rated Input voitaga/fraquency m ;’gx ':Offv S0Hz 1 5 phase 380V to 460V 50/60Hz
Rated Input current (A) 33 17
Reted outpurt voltage (V) 293V to 335V DC 558V to 670V DC
Unit (k 8 (17.64 9 (19.84
Approximate & (‘b‘)() — (17.64) (19.84)
weight ewn erior b::) w'”‘”‘m (t0e)) 20.3 (44.75) 22.7 (50.04)

(Note 1) The applicable inverter for the high power factor converter is the applicable capacity of

} the total capacity.

(Note 2) The 3.7 K must always be connected to one unit. (When not connecting and using the
3.7 K inverter, use as a common converter or regenerative converter is possible, but
the power high frequency suppressing effect will drop.)

(Note 3) The output voitage will change according to the input voltage value.

8 Outline dimensions
Unit: mm (inches)

High Fm’ o factor Reactor 1 Reector 2 Exterior box
Capacity an' _“c""‘ FR-HCLO FR-HCLO2 FR-HCB
w H D w H D w H ) w H D
7.5K 220 300 190 160 155 100 240 230 160 190 320 165
’ (8.66) | (11.81)[ (7.48) | (6.30) | (8.10) | (3.94) | (9.45) | (9.06) | (6.30) | (7.48) | (12.60)} (6.50)
H7.5K 220 300 190 160 150 100 240 220 160 190 | 320 185
’ 8.68) | (11.81)] (7.48) | (6.30) | (5.91) | (3.94) | (9.45) | (B.66) | (6.30) | (7.48) | (12.80}) (6.50)
High power factor converter Reactor 1, 2 Exterior box
| ' =
. 1] "
w o} w D w 0
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27. OPTION

B Basic connection diagram

E High power factor converter
: (FR-HC)
: MCT
: Reactor 1 MC2
| (FR-HCLO1)
B MG |
+OR R2 94 R4
Power H
9S  S264 S4
supply ST T2 o4 T4
R
H S
: T

Note 1. Always leave the inverter's power supply input terminals R, S and T open. If connected
incorrectly, the inverter could be damaged. Note that the inverter could also be damaged
if the polarity of the terminais P and N is mistaken.

. Match the wire phase and connect the terminals R4, S4, T4 and terminals R, S and T.

3. Check the connection order of reactor 1 and reactor 2. If the connection is mistaken, the

reactor coukd heat up.

4. Connect the FR-HC RDY terminal to the terminal set as “6 (MRS)" with Pr. 59 “Input

terminal allocation”. ’

n
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27. OPTION _
-]

(1) Brake unit

s BU Brake Unit (BU-H)[J[J)
e The brake unit is an option used for improving the regenerative braking performance.

® |t must always be used in combination with a discharge resistor. Select the brake unit meet-

ing the requirad braking torque.

o Brake unit selection table

Motor (kW) (HP) [ 0.4 (112)
15 (2 22(3 37 (s
Line voltage| o 078 (1) @ ® ®
200V 50% 30 min. BU-1500 BU-3700
100% 30 min. BU-1500 | BU-3700 BU-7.5K
400V 650% 30 min. BU-H7.5K
100% 30 min. BU-H7.5K

o Combination between brake unit and discharge

Braks unit Discharge resistor Wire to be Used (P, N)
B8U-1500 GGZ300W-500 2mm?
BU-3700 GRGZ200-10} Serial connection (3 pcs.) 2mm*
BU-7.5K GRGZ300-50 Serial connection (4 pcs.) 3.5mm’
BU-H7.5K GRGZ200-100 Seral connection (6 pcs.) 2mm’
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27. OPTION

® External Dimensions

©® Brake unit © Discharge resistor
D
g N hole Terminal
1-41.5hole o) N
RCTTe] § ] Theemal F . . "“r,
relay reset c
LED 2| 9 button 8 E
I Gatd L=
brake unh
operation) N
5.8(0.23) A k]
B | |8 c
A% Unit: mm (inches
Ly [Unit: mm (inches)]
Type A ] c D E F G 4 N
GGZ 42 333 308 274 « 40 s 95 55
[Un“: mm (lnohes)I 300W | (1.88) {(13.11){ (1217} [{10.79}| (1.57) | (1.57) | (3.07) | (0.37) | (0.22)
A ki ¢ 200 (Ia:;) (1:?6) (Vi:a;)) (1?‘67) (zg?) (0‘;7) (?.5;) (0;4) (05;)
BU-1500, 3700, 7.5K 100 (3.74) 0 {2.3¢) 128 (3.04) GRGZ | 4 08 274 Py © 7 o 5S
BU-H7 8K joe) ) Wides [ 5BTN | a0 | (1o (3180213 10.9)] (.57 | (167 | 309 | 0.8 | 0.22)
® Wiring Example
Notes: 1. Connect the brake unit to the inverter so that
Inverter _ \iotor the terminals of the same symbols are con-
nected. If the brake unit is not connected cor-
) . rectly, the inverter may be damaged.
Discharge resistor 2. Wires connecting the inverter and the brake
Ba unit and those connecting the discharge
P capacitor and the brake unit should be as
w short as possible. If wire length exceeds 2m
Brake unit (6.56 feet), use twisted-pair wire. The length
must not exceed 5m (16.40 feet) even if the
twisted-pair wire is used.

u Cautions on Handling
1. If the brake unit keeps operating beyond its rating, the thermal relay incorporated in the
brake unit will trip. If the thermal relay is tripped, reset it and increase the deceleration time
of the inverter.
2. The discharge capacitor will be heated to 100°C (212°F). Use high temperature wire and
insure that wires are not exposed.
Wires may get hot enough to burn the skin.
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® Brake Unit (FR-BU)
® The brake unit and resistor are both options used for improving the regenerative braking per-
formance of the inverter. They are always used in a set.
® Select the brake unit and the resistor from the selection table, meeting the required braking
torque and deceleration time.
® The brake unit is equipped with the 7-segment LEDs which indicates the duty cycle (%ED)
includes and the resistor cooling time alarm code.

o Brake unit selection table

Motor capacity Brake unit Resistor

0.1K (1/8HP) GGZ300W-500

0.2K (1/4HP) GGZ300W-500
0.4K (1/2HP) GGZ300W-500

0.75K (\HP) FR-BU-15K GGZ300W-501

1.5K (2HP) GRGZ200-100 Serial connection (3 pes.)
2.2K (3HP) GRGZ300-5Q Serial connection (4 pcs.)
37K (5HP) GRGZ300-502 Serial connection (4 pes.)
0.4K (1/2HP) GGZ300W-200Q

0.75K (1HP) GGZ300W-20002

1.5K (2HP) FR-BU-H15K GRGZ300-2002 Serial connection (4 pes.)
2.2K (3HP) GRGZ300-20Q2 Serial connection (4 pcs.)
3.7K (5HP) GRGZ300-200) Serial connection (4 pcs.)

o Short-time permissible power

A .

% \(1 5K 0.1K

g' 3.7K 0.2K

4 2.2

g 46 >

H 0 7& 2 \

2 X

g \\

3 - [

é 50 100 150 200
— Brake torque (%)
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s External Dimensions

© Brake unit
hola
K K _u
EE
[Operatio E—}
=
Duty cycle (%ED) | =1
and alamm codes 12 — o —
are displayed _Eﬁ AA_|E Cc
here. A '
[Unit: mm (inches))
Braksunfitype | A | AA | B | BA | C | D | E | EE | K | F |Mass (kg (b3))
100 | 60 | 240 | 225 | 128 | 6 |185| 6 | 485 75
200V | FRBUSK 1o o] (2.06) | (8.45) | (8.88) | (5.04) | (0.2) | (0.79) | (0.20) [ (1.91) | 0.0y | 24 B2
160 | 90 | 240 225 | 128 | 6 [335| & (785 75
400V | FR-BU-HISK | g 30)) (3.54) | (9.45) | (8.86) | (5.09) | (0.24) | (1.32) | (0.24) | .09y | 0.30y] 32 T°9)

© Discharge resistor

D
#N hole Terminal
10
£l
e g Ak
B E
{Unit: mm (inches)]
Type A [ c D E F G J N
333 08 274
GGZ300W| 42 (1.65) (13.11) (1297 (10.79) 40 (1.57) | 40 (1.57) | 78 (3.07) | 9.5 (0.37) | 5.5 (0.22)
06 287 268
GRGZ200 | 33 (1.30) (12.08) (11.30) (10.47) 26 (1.02) ) 22 (0.87) | 53 (2.09) | € (0.24) }5.5 (0.22)
334 308 274
GRGZ300 | 46 (1.81) (13.18) (12.13) (10.79) 40 (1.57) [ 40 (1.57) | 77 (3.03) | 9 (0.35) |55 (0.22)
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8 Wiring Example

Caution: Wires connecting the inverter and the brake unit and
those connecting the resistor and the brake unit
should be as short as possible. if wire length exceeds
Sm (16.41 feet), use twisted-pair wire. The length
must not exceed 10m (32.82 feet) even if the twisted-
pair wire is used. Use the wire of the recommended
size or larger.

No-tuse breaker | onar
FB

To be twisted To be twisted

" Inverter ‘
] ]
0% H
[ . <
Wi Sen18.41 foet Wilbin 1032 02 foet)
FR-BU Within Sm(16.41 feet) Within 10m{32.62 feet)

# Selection of Brake Resistor
® Use an extemal brake resistor to increase the braking torque and pemmissible duty cycle
(%ED). For 0.1K and 0.2K, brake resistor cannot be used.

Volt+ Capacity Permissible Duty Ratio: 3%ED Permissible Duty Ratio: 10%ED
age 100% Tourque 150% Torque 100% Tourque 150% Torque
0.4K -» MRS 120W200 » FR-ABR-0.4K
0.75K » MRS 120W100 -» FR-ABR-0.75K
> 1.5K » MRS 120W60 » FR-ABR-2.2K
§ 2.2K MRS 120W60 MRS 120W40 1 FR-ABR-2.2K FR-ABR-3,7K
MYS 220W50
3.7K MRS 120W40 | (Paraltel connection FR-ABR-3.7K FR-ABR-5.5K
(2 pes.)
0.4K - - FR-ABR-HO0.4K -
> 0.76K - - FR-ABR-HO0.75K -
§ 1.5K - - FR-ABR-H1.5K -
2.2K - - FR-ABR-H2.2K -
3.7K - - FR-ABR-H3.7K -

*1 Permissible Duty Ratio 6% ED
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Appendix 1. INSTRUCTIONS FOR COMPLIANCE WITH THE EUROPEAN DIRECTIVES

{LVD compliant product has CE marking.)

1. EMC DIRECTIVE
(1) Our view of inverters for the EMC Directive

5]

3

An inverter does not function independently. It is a component designed for instaltation in a control
box and for use with another equipment to control a machine or equipment. Thersfore, we do not
think that the EMC Directive applies directly to inverters. For this reason, we do not place a CE mark
on the inverter. CE mark placed on the inverter shows compliance to the Low Vottage Directive. The
European power drive manufacturers’ organization (CEMEP) also holds this point of view.

Compliance

We do not think that the inverters themselves are covered directly by the EMC Directive. Howsver,

the EMC Directive applies to machines and equipment into which inverters have been incorporated,

and these machines and equipment must carry the CE mark. Hence, we have prepared a technical
document “EMC Installation Guidetines® (manual number BCN-A21041-202) so that machines and
equipment incorporating inverters may conform to the EMC Directive more easity.

Outtine of installation method

It is recommended to install an inverter in the following method:

* Use the inverter with an European Standard-compliant noise filter.

% For wiring between the inverter and motor, use shielded cables or run cables in metal conduit
and ground the cables or conduit at the inverter and motor ends. Use the shortest possible cable
length.

* install the inverter in an grounded metal enclosure. The enclosure should prevent radiated noise
leakage.

* Insert a line noise fitter and ferrite core into the power and control lines are required.

Full information including the European Standard-compliant noise filter specifications are published

in the “EMC Installation Guidelines” (manual number BCN-A21041-202). Please contact your sales

representative.

2. Low Voltage Directive

M

@

3

Qur view of inverters for the Low Voltage Directive

Inverter are covered by the Low Voltage Directive.

Compliance

We declare we meet Low Voitage Directive and place CE marking on the inverter.

The European verffication institution has approved that our inverters conform to DIN VDEO160.

Instructions

To conform to DIN VDEO160, the following specifications and instructions listed are different from

those of the standard models,

* In the 400V class inverters, the rated input voltage range is 3-phase, 380V to 415V, 50/60Hz.

* Do not use residual current device as the oniy protection against indirect contact. Protective

earth connection is essential.

Wire the earth terminal independentty. (Do not connect two or more cables.)

Only use EN or IEC compliant no-fuse breaker and magnetic contractor.

Use the inverter under condition of Over Voltage Category !l and Pollution Degree 2 or better.

@ tnsert an EN or IEC Standard-compliant isolation transformer or surge suppressar o make

the Over Voitage Category |i it power supply over voltage category is Il or IV.

@ Install in a cabinet with P54 rating or better to have Pollution Degree 2.

% Forthe input and output of the inverter, only use cables of the type and size set forth in EN60204
Appendix C.

* The rating of the alarm output relay is 30V DC, 0.3A. There is basic insulation between the alarm
output relay and the inverter control circuit.

* ¥ N
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Appendix 2. INSTRUCTIONS FOR COMPLIANCE WITH THE UL STANDARD
(UL tisted product has UL marking.)

. UL STANDARD

The UL Standard is the most general standard for motor control equipment in the USA. This stand-
ard sets forth the safety of equipment, instruments and meterials to protect lives and properties
from fire, electric shock and other accidents. Inverters are covered by UL508C (Power Conversion
Equipment) as part of power conversion equipment.

. REQUIREMENT OF UL LISTING

In the U.S.A., laws are multiplexed, i.e. there are federal law and state, municipal and other local
taws. The Federal Govemment provides for only the least required legai regulations and the local

ts provide for particulars. Thenefore we are not compelied by the federal law to com-
pelled by the federal law to comply with the UL Standard. It should be noted that the laws of
several local govermments require products to be certified as safe by the UL or other testing institu-
tion, and in local govemments which do not have legal regulations, the minimum requirement of the
federal law that “products should be safe® must be fulfiled.

. INSTRUCTIONS
When using the UL-listed FR-AQ24, refer to the following:
(1) installation
The FR-A024 is UL-listed as a product used in an enclosure. Install # in an enclosure.
{2) Wiring of power supply and motor
When wiring the input (R, S, T) and output (U, V, W) terminals of the inverter, refer to the following

list and use the UL-isted round ciimping terminals. Use a crimping tool recommended your terminal
manufacture to crimping temminals.

Applicable | Screw "g::"u'.“' Crimping Terminals — Wires (Now) o

Inverter Model Size
kgf-cm 'R's, T JU VW[ RSTJUVW[RST]UVW

FR-A024-0.1K-UL | M35 12 2-3.5 235 2 2 14 14
FR-A024-0.2K-UL | M35 12 2-3.5 235 2 2 14 14
FR-A024-0.4K-UL | M 3.5 12 2-3.5 2-35 2 2 14 14
FR-A024-0.75K-UL| M 35 12 235 2-35 2 2 14 14
FR-AD24-1.5K-UL | M 35 12 235 235 2 2 14 14
FR-A024-2.2K-UL M 4 15 24 24 2 2 14 14
FR-AD24-37KUL| M4 15 5.5-4 5.5-4 3.5 3.5 12 12
FR-AO44-04K-UL | M35 12 235 2-3.5 2 2 14 14
FR-AO44-0.75K-UL| M35 12 235 2-3.5 2 2 14 14
FR-AO44-15K-UL | M35 12 235 235 2 2 14 14
FR-AD44-2.2K-UL M 4 15 24 24 2 2 14 14
FR-AO44-37K-UL | M4 15 24 24 2 2 14 14

Note: Use 75'C copper wires.

(3) Short circuit ratings

The drive is suitable for use on a Circuit Capable of delivering not more than _* _ RMS Sym-

metrical Amperes, 500 volts Maximum.

inverter Capecity *
0.75kW or less 1,000
1.5kW to 3.7kW 5,000
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Appendix 3. WARRANTY

“WARRANTY"

1. Exceptions to the warranty, such as opportunity losses
We do not warrant to reimburse you or your customers for opportunity losses, damage to
produce other than ours, or any other businesses which result from a failure of our product,
whether such failure has occured within the free warranty period or not.

2. Repasir after production stop
If we stop producing any of our models (products), we will repair such model within seven
years after the month of the year when its production is stopped.

3. Delivery condition
It is understood that a standard product which does not include setting and/or adjustment in
applications is delivered when it arrives on your promises, and we are not obliged to adjust or
test run such product on the spot.

A Application of this product

* This product is not designed or manufactured for use with any equipment or system which will
be operated under conditions hazardous to life.

« If you are planning to use this product in any specific application such as passenger mobile,
medical, aerospace, atomic, power or submarine junction equipment or system, please refer to
our business department.

e This product is manufactured under rigorous quality control. However, safety devices should be

installed if this product is applied to any facility that may result in a serious accident or ioss
due to a failure of this product.

¢ This product should only be used with a load of three-phase induction motor.
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Revisions
o The manual number is given on the bottom left of the back cover.
Print data *Manual number Revision
Jul.,, 1994 1B (NA) 66522-A First edition
Sep., 1995 1B (NA) 66522-B Revisions due to changes in specifications
Jan., 1997 1B (NA) 66522-C Additions

e Wiring procedures (Page 17)
e Power harmonic guidelines (Japan) (Page 114)

®Selecting the Rated Sensitivity Current for the Earth Leakage
Circuit Breaker (Page 130)

¢ EMC Directive-compliant noise filter (Page 140, 141)
eHigh power factor converter (Page 142, 143)
elnstructions for compliance with the European Directives
elnstructions for compliance with the UL Standard
®WARRANTY




S MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: MITSUBISHI DENKI BLDG. MARUNOUCHI TOKYO 100

TYPE

FR-A024 EIBUN TORISETU

CODE

1A2-G24

I1B(NA)66522C(8701) ROD Printed in Japan

Specifications subject to change without notice.



MEMO

Revisions
e The manual number is given on the bottom left of the back cover.
Print data *Manual number Revision
Jul., 1994 IB (NA) 66522-A | First edition
Sep., 1995 iB (NA) 66522-B Revisions due to changes in specifications
Jan., 1997 1B (NA) 66522-C

®Wiring procedures (Page 17)
ePower harmonic guidelines (Japan) (Page 114)

eSelecting the Rated Sensitivity Current for the Earth Leakage
Circuit Breaker (Page 130)

®EMC Directive-compliant noise filter (Page 140, 141)
eHigh power factor converter (Page 142, 143)
e|nstructions for compliance with the European Directives
e nstructions for compliance with the UL Standard
®WARRANTY

.



s MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: MITSUBISH! DENK! BLDG. MARUNOUCHI TOKYO 100

P

g,

TYPE FR-A024 EIBUN TORISETU

CODE 1A2-G24

{B(NA)66522C(9701) ROD Printed in Japan Specifications subject to change without notice.



	SAFETY PRECAUTIONS
	SETTING MEMO
	SAFETY INSTRUCTIONS 
	CONTENTS 
	GUIDELINES FOR HANDLING 
	1. PRECAUTIONS 
	2. NOMENCLATURE  AND  FUNCTIONS 
	3. PREPARATION BEFORE OPERATION 
	4. OPERATION  CONTROL  MODES 
	5. INSTALLATION 
	6. WIRING 
	6.1 Precautions 
	6.2 Connecting the Power  Supply and  Motor 
	6.3 Connecting the Control Signals 
	6.4 Operating  the  Inverter  Using Single-Power Supply
	6.5 Wiring procedures 

	7. SETTlNG PARAMETERS BEFORE STARTUP 
	8. NOMENCLATURE OF  PARAMETER UNIT 
	9. PRECAUTIONS ON OPERATING THE PARAMETER UNIT
	10. OUTLINE OF THE FUNCTIONS 
	11. OPERATION 
	11.1 Operation Modes 
	11.2 Selecting the Operation Mode 
	11.3 External  Operation Mode (Operation  Using  External  input  Signals) 
	11.4 PU  Operation Mode (Operation  Using  the  Parameter  Unit) 
	11.5 Combination  Operation  Mode  (Operation  Using both External Signals  and  Parameter  Unit) 
	11.6 Switch over mode 
	11.7 Edit Enable Signal Mode 
	11.8 Local/Auto External Signal Selection Mode 

	12. SETTING  AND  CHANGING  THE  PARAMETERS 
	13. INITIALIZING THE  PARAMETERS 
	13.1 Parameter  Clear 
	13.2 Parameter All Clear 

	14. MONITORING 
	15. ERRORS 
	15.1 Error Codes  and  Contents of Errors 
	15.2 Digital  Display  (7-Segment  Display)  and  Actual  Characters 
	15.3 Logged Error Contents 
	15.4 Clearing Error Log 

	16. PARAMETER  UNIT  DISCONNECTION DETECTION FUNCTION 
	17. RESETTING THE INVERTER
	18. CALIBRATING THE FREQUENCY METER 
	19. ADJUSTING "BlAS" AND "GAIN" OF FREQUENCY SETTING SIGNALS 
	20. CONTROLLING KEY CLICK SOUND (TACTILE FEED BACK)
	21. SELECTING GENERAL-PURPOSE MAGNETIC FLUX VECTOR CONTROL 
	22. PARAMETERS 
	Parameter List 
	Description of the Parameters 
	Pr.0: Setting the torque boost (manual) 
	Pr.1, Pr2: Setting the upper/lower limit of frequency
	Pr.3: Setting the base frequency
	Pr.4, Pr5, Pr6: setting the multiple-speed 
	Pr.7, Pr.8: Setting the acceleration/deceleration time
	Pr.9: Setting the electronic thermal relay
	Pr.10, Pr.11, Pr.12: Adjusting the DC Injection braking
	Pr.13: Setting the starting frequency
	Pr.14: Selecting the applied load
	Pr.15, Pr.16: Setting the Jog operation
	Pr.17: Setting the thermal relay input
	Pr.18: Setting the upper limit frequency for high speed operation
	Pr.22, Pr.23, Pr.66: Setting the stall prevention function operation level
	Pr.29: Selecting the acceleration/deceleration pattern
	Pr.30, Pr.70: Setting the regenerative brake duty ratio
	Pr.31, Pr.32, Pr.33, Pr.34, Pr.35, Pr.36: Serial communication functions
	Pr.37: Setting the speed display unit
	Pr.38: Frequency at 5V (10V) input
	Pr.39: Frequency at 20mA input
	Pr.40: Sestting the allocation of output terminals
	Pr.41: Adjusting the SU frequency bandwidth
	Pr.42, Pr43: Setting the sensing for output frequency
	Pr.44, Pr.45, Pr.46, Pr.47: Setting the second control functions
	Pr.54: Selecting the FM terminal function
	Pr.55 Reference for frequency monitor
	Pr.56: Reference for current monitor
	Pr.57, Pr.58: Operation restart after instantaneous power failure
	Pr.59: Input terminal allocation
	Pr.60: Input filter time constant
	Pr.61: Tone control selection
	Pr.62, Pr.63: Open motor circuit detection function
	Pr.64, Pr76, Pr.81: Slip compensation
	Pr65: Selection o retry
	Pr.67, Pr68, Pr.69: Retry function
	Pr.70: Refer to Pr.30
	Pr.71: Selecting the applicable motor
	Pr.72: Changing the PWM carrier frequency
	Pr.73: Selecting the frequency command voltage range
	Pr.74: Selecting the current input signal/Starting command - rotation direction command selection
	Pr.75: Reset selection/detection of parameter unit disconnection
	Pr.77: Disabling parameter write
	Pr.78: Reverse lockout
	Pr.79: Selecting the operation mode
	Pr.80: Capacity of applicable motor (for general-purpose magnetic flux vector control)
	Pr.91, Pr.92, Pr.93, Pr.94, Pr.95, Pr.96: Frequency jump
	Pr.900: Calibrating the output at terminal FM
	Pr.902, Pr.903, Pr.904, Pr.905: Adjusting the gain and bias for the frequency setting signal
	Pr.990: Selecting key click sound (parameter unit)
	Pr.991: Selection of the parameter unit display data
	Pr.996: Clearing the alarm
	Pr.997: Resetting the inverter
	Pr.998, Pr.999: Initializing the parameters

	23. INSPECTION  AND  MAINTENANCE 
	23.1 Precautions  on  Inspection  and  Maintenance 
	23.2 Inspection items 
	23.3 Replacing Parts 
	23.4 Measuring Voltage, Current,  and  Power in Main Circuit 

	24. TROUBLESHOOTING 
	24.1 Inspection by  the  Display on the Parameter Unit 
	24.2 Troubles and Check Points 
	24.3 Protection Functions 
	24.4 Noise 
	24.5 Power  harmonic  guidelines  (Japan) 

	25. SPECIFICATIONS 
	25.1 Standard Specifications 
	25.2 Common Specifications 
	25.3 Block Diagram
	25.4 Definition of Terminals
	25.5 External Dimensions 

	26. SELECTION OF PERIPHERAL  DEVICE 
	27. OPTION 
	APPENDICES 
	Appendix 1. INSTRUCTIONS FOR COMPLIANCE WITH  THE EUROPEAN DIRECTIVES (LVD compliant product has CE marking.) 
	Appendix 2. INSTRUCTIONS FOR COMPLIANCE WITH THE UL STANDARD (UL listed product has UL marking.)
	Appendix 3. WARRANTY 

	Revisions 

	C1: 


