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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 i
restart after instantaneous power failure” has been selected, apply the aboveiabels according to the application spaces.  ©

: i
i
y - :

P

When the retry I — - | When automatic restart ‘( Y YL 7.\
function has been H A CAUT ION | after instantaneous i A %@AMER;!:!RT%
selected, apply these ! (RETRY FUNCTION ] power failure has been | INSTANTANEOUS POWER
CAUTION sealsto SELECTED) ; selected, apply these [ e ey o o olor s |

ily i ifi; a They will start suddenly (after a set time)
easily identifiable ‘ mm&m ;Z’.:.'f&:,"i :ﬁm : CAL}TIS)N sgals to ischuimhnsagi Ao
places. after the occurrence of an alam. easily identifiable places. power fallure.

CAUTION CAUTION

]
I
! AUTOMATIC RESTART AFTER

(RETRY FUNCTION

1 INSTANTANEOUS POWER
SELECTED) | FAILURE SELECTED
: | s -
: ! | Keep away-from the motor and machine.

AKeep a?”ay from the motor and machme. P : &They will start suddenly {after a set time) .
They will start suddenly (after a set time) after the occurrence of an instantaneous N
after the occurrence of an alarm. power failure. W
. MONITORING MODE DISPLAY LABELS

These are monitoring mode display [abels 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 characterportions *Hz", *V* according to the display unit.
PARAMETER UNIT FR-PU03
m/min - m/min Stick the
» ‘ ) iz}~ label here.
m¥min m¥min 1/min 1/min \%
MONITOR EX OP oF e
% % - %01 %04 X001 X001 ,
Vo g : NN

BC172C200H01 "
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SETTING MEMO

This seal allows a record of the set values for all functions to be kept so-that 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)) :
¢ 13 Name Seting range | L3I0 [ ogemers & Name Setting range | Faglory [oemers
0 {Torque boost (manual) Oto 30% 6% 5 i 0, 0.1 t0 § sec,,
1 [Upper limit# 0.t 120Hz 3 %é 57 | Free-wheeling time for restart 9999 9999
o |2 {Lower limit i 0 to 120Hz o &2 | 58 | Start-up time for restart 0105 sec. 0.5 sec.
& | 3 |Base frequency 0 to 400Hz 60Hz { 59 | Input terminal aflocation 010 9998, 9999 9999
H ‘g 4 |3-speed setting (high speed) 0 to 400Hz_ | H 60 | Input filter time constant 1t0 8, 9999 9999
! 2 |5 |3-speed i speed) | 0to 400Hz 30H ‘ 61 | Tone control selection 0.1 0
2 | 6 |3-speed setting (ilow speed) 0 to 400Hz 10Hz I TOpen motor circuit detection
: g7 ion time_ 0t 3600 sec.| 5 sec. 162 lovel 0to 200%, 9999  5.0%
8_| D ion time 0 to 3600 sec.| _5 sec. 63 | Open motor circuit detection 0.05 to 1 sec., 0.5 sec.
o |Electronic thermal overload 0 to 5004 :j‘“d ""' | —{time 9999 -
current Constant output range sli;
o ::ICEY. tion braki 0 to 1500 Jﬂ'ﬁ" 54 omngensatiog selectgion ® 0, 9999 9999
injection braking fi iz eI =
try select 0 1.2, [0
11 ]OC injection braking time 00 10 sec. | 05 seo. i%gﬁ?wﬂ orevention 0.1.2.3
12 {DC injection braking voltage 0t030% | 6% 66 | function level reduction start 010 400Hz 60Hz
| 13 | Starting uency 0 to 60Hz 0.5Hz | |frequency ‘
| 14 | Selection of apptied load 0,1,23 ] s Retry count after an occurrence| 0 to 10, 101 to
>election of applied S g7 |Rety 0
15 JJog 0 to 400Hz 5Hz %5 | |of inverter alarm 110
16 |Jog time Oto 3600 sec.| 0.5 sec. 5 | 68 |Retry waiting time 0.1 to 360 sec. 1 sec.
{ 17 | External thermal relay input 0.1 0 s 69 | Clearing retry count 0 [4]
Upper limit frequency for high 8 i B
18 S&D o operali%(}x cy igl 12010 400Hz |  120Hz E 70 rsagi%cla] regenerative brake duty)| ?Ngtgozﬂ)é 0%
19 [Base frequency voltage o t%gggov, 9999 E | 71 | Applicable motor selection 0,1 0
Referonce frequency for S {72 | Selection for PWM frequency | 07 to 14.5kHz TkHz
20 | acoeleration/dscetsrat Ttod00Hz | 60Hz & [ 73 Selection for 0 to 5VI0 to 10V 0,1 0
- 20 | Stall pgeve'gegr function 0 to 200% 150% & Setection for current input
o - = 74 - Ay 0, 1, 100, 101 [
£ Stall prevention function rotation direction command v
. gz ?peéa%%vln leve offset cosffioient| 019 200%, 9999 |__{selection
& | § j—{ierdouble-speed operation Reset selection/detection of
| 2| 2 [Muttple-speed setiing (speed4)| 0%0.400Mz | ggoq | ”® | pasameter unit disconnection | 0103 14t 171 14
k< Slip compensation time 0.01 o 10 sec.,
§ | 25 [Multiple-speed setting (speeds)| 019800Hz | gog |76 | constant 9999 0.5 sec.
b - on for disabl
S | 26 | Multiple-speed setting (speede)| 01,2000z, | gooq 77 | Selection for disabling 01,2 . 0
T v = =
§ | 27 |Multipte-speed setting (speed7)| O 1,400z, 9999 78 gfe'\e/g‘r:?:grf" " feverss rotation 012 ° !
z .
P lecti 'o"paﬂem 01,2 o | 79 { Selection of operation mode (o):o t:': 7:» v‘? 0
a0 | electior of brake o1 o 80 | Motor capacity 9999 {Note 3) 9999
uty ratio il 1
o o 1 { Rated slj 010 10%, 9999 9999 ! K
Computer link E’ROM write |81 Ratedstip | 0to10%, 9999 | :
31 |vatiahy ’ 0, 1, 9999 LI 01 [ Frequency jump 1A 0 10 400Hz, 9999 9999
32 | Communication speed 12, 24, 48, 96, 9% o [92]Frequency jump 18 0 to 400Hz, 9999] 9999 i
Sooretia ol cﬁor; o1 0 S | 93 |Freque: jump 2A 0'to 400Hz, 9999 9999 i
133 - — % I'04 | Frequency jump 2B 0 to 400Hz, 9999{ 9999 i
24 Soeed selection oL%00 <0 2 ['95 | Frequency jump 3A 0 to 400Hiz, 9900 9999 !
|35 | Start-up operation mode 0, 1, 9999 0 = = < - i
| 36 | Station number selection 0 to 31, 9999 | 0 8 196 | Frequency jump 38 0 to 400Hz, 9999] 9999 i
e 0, o & [126]Muiti-speed (speed 8) Oto 400Hz, 9999] 9990 i
37 | Speed display 001t & [127]Multi-speed (speed 9 010 400Hz, 9999 9999 !
|38 | Frequency at 5V (10V) input 110 400Hz | _60Hz o {128[Multi-speed (speed 10} 00 400Hz, 9999|9999 !
|—-39 | Frequency at 20mA input 110 400Hz | 60Hz § {129} Multispeed (speed 11 0 to 400Hz, 9999] 9999
i&%ﬂ%ﬁmn&?& ut terminals | 00to 44 2 g 130} Mulli-speed (speed 12} 0 to 400Hz, 9999] __ 9999
152 E 41 | hand width 0 to 100% 10% 131} Multi-speed (speed 13) 0 10 400Hz, 9999 9999
g_ AR value 0 to 400Hz 6Hiz 132| Multi-speed (speed 14) 010 400Hz, 9999|9999 |
S FY frequency value in reverse. | O to 400Hz, 9999 133} Multi-speed (speed 1! 0 to 400Hz, 9999 9999
28] 43 ;’:"0" oo 0;999 @ [900] FM terminal calibration — — |
acceleration/deceleration 3600 - -
| 44 lHime sec, 9999 | 9999 3 |soz|Bias for frequency setiing 900 1 & | ov | ore
45 |2nd deceleration time PR 9999 s 203 Galin for frequency sefiing 0,‘7 e Ten %
c Vol e
2 [ 46 |2nd torque boost 0t 3% 9999 '% Bias for frequency sefting to 1 0to [eonl o,
§ 27 | 2na viF P 0 to 400Hz, 8 current 20mA | 60Hz
nd VIF (base frequency) 9999 9999 & |05 Gain for frequency setiing 0to | 1to
48 [Data length 0,1,9999 | 0 current 20mA | 400Hz -
49 | Stop bit length 0, 1,9999 1 990| Selection for key click sound 0.1 [
ity check 0.1.2 2 3 Selection of the parameter unit
2151 |CR, LF code selection 0.1, 2,999 1 § 991| display data 0.%2 8
£% Number of communication S 2|o96]Alarm clear — —
& 52 Iretries _ 01010.9999| 1 82 [097]inverter reset = =
3§ | 53 | Gommunication check time 993 Boc0 0 £ 5 [008] Parameter all clear - —
54 | Selection of FM terminal o1 ° 999] Parameter clear - —
2 function = d Notes: 1. Inverter rated output current value (A) 1
52 Reference for frequency 01K...07A 02K...1.3A 04K...26A 0.75K...43A
22|55 i 0 to 400Hz 60Hz
§ 8> {monitor (Ff) - 2. The duty ratio indicates the *%ED" of the operation of the buiitin brake ,
D21 56 |fleference for current monitor |1 g 15 5500 Rated aut. transistor. Pr. 70 can't be read when Pr.30 is 6qual 10 0. -
3.200V class: 0.110 3.7kKW 400V class: 0.2 to 3.7kW
1
-
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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.

A-1
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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. Q

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.

; A-2
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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.

A-3
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(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. D

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 C

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
[ e

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. p-117 !
‘ ‘ ' Use of Magnetic Contactor ﬁ .
i It is not necessary to use a magnetic contactor. If a magnetic /
vy contactor is used, do not use it for start/stop control of the p.128 et .
No-fuse inverter. If it is used to start or stop the inverter, it will damage
breaker the inverter.
(NFB) T ~
Magnatic Input Reactor
contactor It the inverter is installed directly 1o a large capacity power '
(MC) supply (500 kVA or larger, and wiring distance of 10m
Power faclor (10.9yards) or shorter) or for power factor improvement, p.129 4
improving installation of a reactor (option) is required.
AC reactor Choose a reactor according to the inverter model:

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

LTS

instailation Locstion

The service life of the inverter is influenced by temperature.
Ambient temperature should be held within the specified limits. p.10 4
When mounting in a separate enclosure, check the heating p.120
effect watls loss specifications (page 120) and provide for
adequate heat dissipation.

Wiring s
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

[N

noise. p.11
« If wiring distance is long, check the following: 4
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 suppressof, of radio noise
filter {option FR-BIF(-H)). if any of these are connected, the equipment
may be damaged or an inverter alarm may occur. .
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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.) {\ \Qasj?

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.

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 la"';l1 Wt it indicat

it indicates
as .the‘charge o @h»gh-vonaga
indicating famp) ramains

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).

—1-

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.

.. 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

(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.

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.
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2. NOMENCLATURE AND FUNCTIONS

f'\ B
"’ ‘
Front cover ,
Removal of this cover
exposes terminal block.
1
{
4
<
— Description of Inverter +
7~
f—
FR-AT . [o.zﬂ | P w ]
Symbol|Vollage Svmbol Capaclty of Parameter Symbol | Version .
j 2 | 200V Applicable Motor| | SY™be! Unit None | Japanese
i 0.1K to Lo P Instalied
: 4 | 400v K2 | Capactty in kW = uL North ‘
Blank | jnstalied '
-2
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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

Calches for front cover
(2 places)

& Removing/Attaching the Front Cover

® Removing the front cover

'1\
y 4

o Attaching the front cover

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.
Terminal block for
connection power
Lugs (2 pes.)
supply and motor |(p.14)
Used to connect the
power supply and the
motor, efc. It also has
the terminals for brake

resistor.

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 laiches.

2. On inverters equipped with a parameter unit, the

inverter cover can not be removed

becauss the parameter unit is connected through
to the chassis. Thersefore, when removing the
front cover, use caution not to damage the

connector.

easily

-3-
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2. NOMENCLATURE AND FUNCTIONS S
-~~~ "} !
u Parameter Unit Location ¢

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

with an optional cable. ' R

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 "\ g
The parameter unit is fixed to the inverter with clamp  “we’
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.

Lugs (2 pes.)

(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 o~

left. ;
(Press on the parameter unit to insert the connector

securely.) p
Clamping the parameter unit v
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. «

[3Y

—4—
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2. NOMENCLATURE AND FUNCTIONS

o installing the parameter unit using a cable

(1) Connection
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
orientation.

(Forcing the connectors together in opposition to the
polarizing guides will damage the inverter.)
(2) Fixing
After connecting the connector to the inverter unit,
securely fix it with the mounting screws.

Align the guide pin
with the guide siot.

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
(1) Open the parameter unit cover 30"
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.

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

-5~
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2. NOMENCLATURE AND FUNCTIONS
{5

® Removing and Attaching the Accessory Cover P
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, insert the left edge of the
cover into the slot in the inverter and push the right side
of the cover against the inverter.

Q)

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.

a Handling the FR-ARWO03 Parameter Copy Unit

The FR-ARWO03 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-PU03. Note that the function assigned to the @ key on the FR-ARWO3 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. / “
e’
Model name Serial Number .
863 OOOCO0 N
FR-A024-0.1K 1o 15K
° Y83 OOOO00 3
FR-A024-2.2K, 3.7K P83 OOOOO0
FR-A044-0.4K, 0.75K H63 OOOCO0O .
| FR-A044-1 5K to 3.7K 463 OCOO00
1
k]
-6
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2. NOMENCLATURE AND FUNCTIONS
R e

1 Handling the FR-PU02., Parameter Unit

The FR-PUO02.; parameter unit can be connected to the inverter using an optional cable.

Note: With the FR-PUO02.4, 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-PUOD3, a value that is set to 100 or higher will display.

-7~
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3. PREPARATION BEFORE :OPERATION
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. Aiso make sure that the product is not damaged.

® Rating plate

MITSUBISH WvERTER

Model MO0RL. FR-A024-0.2K .
FOWER ki Applicable motor capacity _

Input rating ——————1+ AC WeUT 200 0 250V 5080Hz ~ .
ouTRuT 158 Output rating

Seral number > SERIAL A3X040001 .
AuMITSUBISHS ELECTRIC CORPORATION ~ MADE IN JAPAN .

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

~ ,

2. Preparation of Apparatus and Components Necessary for Operation

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

7 .

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)

~-8-
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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.

Mode

1. External Signal Operation
B ‘ Mode

2. Parameter Unit (PU)
Operation Mode* "

‘3. External Signal/PU
““Operation Mode -

Operation method

_ Connection examples

Inverter operation is
controlled by external
operator. control devices.

“Inverter

Start switch
EO ) .

- 'Variable resistor

Inverter operation is controlled

by using the keys on the

parameter unit.
In this operation mode,
since no connection of

"the signal lines is required,
the operation can be started

1 |mmed|ately after mstallatlon.

Connaction cable

In"this mode; the inverter is
-operated using the external -
control and:the keys-on-the
parameter unit, both outlined
to the left (For details, refer

. to page 31.)

|start switch

' Parameter unit
Inverter

J FL Connegton cable

Vanable resistor_ . .

mlng and/or operatmg the inverter. (Refer to page 4)

The’ parameter unit, herelnafter referred to as the PU, is an optlonal keypad used for program-

Artisan Technology Group - Quality Instrumentation ...
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5. INSTALLATION L

Install 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 80% noncondensing) .
Installations other than vertical, or obstruc- S
tions in the cooling air path, will cause over ‘,O: 3
heating and reduced service life. \J N ‘
ANt ;
|| 7 Ay ~
l,' A vy ~—r
%‘ N ® Places with airborne oil mist, dust, or lint. '
O X X Places exposed to corrosive gas. Places ‘{
. " exposed to salt laden air. .
Upright I , Flat | - Sideways Installation ‘:
Keep ambient temperature within the per- !
missible temperature range. {
If the inverter is instalied in surroundings of !
high temperature, or installed inside an
enclosure without adequate cooling the ser- ‘
vice life will be significantly reduced. ® Piaces subject to vibration, '
To install the inverter inside an enclosure, !
consider the cooling method as well as the /ﬁ’
dimensions of the enclosure necessary for FREQROL | | —3%
adequate heat dissipation. AN N ¢
o Permissible temperature range ~ ~% .
—10°C (14°F) to +50°C (122°F) (The futly M&O .
closed specification product is -10°C
(14°F) to +40°C (104°F).) ® Places exposed to explosive gas.
® Points where ambient temperature is
measured CQD//% )
ot 3
g TR £ -
?‘ ‘. ﬁ ~ < { J
Qe = V/ -
5°m“‘97'me_s) Som (1 7menes) ® On a surface of inflammable material .
5°'““'97'"°"“’; ® ®: Measuring points such as wood. R
& Minimum clearance around the inverter //A( [{( / !
-
100mm (3.94inches) o« more ~N @ / .
]
[} A .
10mm (0.39inches) of, more | [110mm (0.3%nches) or mare
=y ﬁ [ |
100mmy{3 94inches) or mose ) ) /A j )
-10 -
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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.

i (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 noisa oparation (98.4 feet) {(328.1 leet) |(656.2 feet) |(984.2 faet) | (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

Inverter

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

—11 -
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6. WIRING

{tems to Be Checked when Designing an Application ‘
!

(1) It the application has a commercial power N

supply selector circuit as shown in the illustra- MC1

tion to the right, accidental connection of line _E——",:, Interiock

power to the inverter output terminals will Power BVl ol Y

damage the inverter. To avoid this problem, in-  * Toowl Mz . .

teriock MC1 and MC2 both electrically and Iverter | 00 demal connection

mechanically.

4
(2) At an occurrence of power interruption, if the start signal (start switch) is retained ON O }
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 J
well as to design a control sequence that disables the start signal. i
(3) Low level signals are used in the control circuit. Use dry contacts, two contacts ar- b
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 Connection> (
Tavao Y [T faveo V[ 77 'S .
, ansist l transistor output el ‘
. ! T24avpe
| I8 I
' I ! 4
' L: . .
] A \
LY - - - ! '
ACL ik ._.__> -’ ‘
Inverter
Note: For type AY40 unit, it is necessary to install 24 VDC power supply. :

-

|
1
.
-12- J
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6. WIRING
e e

It terminat PC is not used, the following measures are necessary to prevent generation
of undesirable current.
¢ Measures
1) Insert a diode to prevent un- I -~
desirable current. v oo Unduerntie "_ ‘—S
2) Use output module having inde- =51 —QP/ i :
\ pendent output points. ~ LR P Power suply
A (Example: AY40A) Wy 7 i_.Emnd E Photo T for inverter
B 3) Use extemal power supply with coupler ";{M i '[ f;:"\?‘
a higher supply voltage than the ov MELSECJ SO
inverter power supply. _MELSECA L meder | 3

-13 -
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6. WIRING

6.2 Connecting the Power Supply and Motor

Terminal block B

?w:R S
No-fuse
circuit breaker
{
/N\ »
~—
Connect the power supply fo terminals R, S, and T. Connect the moor 1o teminais U, V, and W.
. Never connect t to U, V, and W, otherwise the when the wires are connected in the manner as ilustrated
Invertor wit be damaged. above, the motor wil rotate in the counterciockwise dire - -
(Itis not necessary to check the phase sequence.) ction (indicated by an arrow) when viewed from the motor
load shatt it the forward rotation switch or signal is tumed
on. 3
<>
' -
Discharge resistor d .
(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. 1
® 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,
37K) :
® 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 4
.................. Two terminals beneath the terminal block d
® 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) .
® Solderless 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 -
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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 -4, (1or2W 1k2) (Note 4) - Frequency seiting signal
calibraion | - + (4 to 20mA DC)

Openation status oulput -

(refer ¥ page 74.)
EEULN l non) ) External
Alarm output (i transastor

(1c contact) (01. Owﬂoad alarrn)

L oot Jj

FU [ RH ][ sTF][STR]
Open-collsctor
common terminal
Operation status output

(refer to page 74.)
(RUN: |n-operanon)
{SU: Frequency amved,
gFU Frequoncy demon)

Multiple-speed selection J T
(low-speed)o:Se‘ecbmofme _ | — Reset

emal thermal relay input
(refar to page 68, 78.)

Muttiple-speed selection
(middie-speed), or Selection of

acceleration/deceleration
the current input (refer 1o page 78, B4 tme (refer to 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.
Two SD terminals are intemally connected.
4. If frequency setting must be changed frequently, it is recommended to use 2 W,
1 kQ resistor.

w
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6. WIRING

R .
6.4 Operating the Inverter Using Single-Phase Power Supply i
if 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 1o 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 “
Model FR-AQ24- | FR-A024- | FR-A024- | FR-AD24- | FR-AO24- | FR-A024- | FR-AD24- ¥
01 K 0.2 K 04 K 0.75 K 15K 22K 7K Y
Rated output b .
current (A), 34 04 0.8 1.5 3 4 5 7
Rated output three-phase 200 to 230 VAC 50/60Hz .
voltage .
Power supply
voltage single-phase 200 to 230 VAC 50/60Hz .
Power supply
ity (kVA) 0.4 0.8 15 25 45 55 9 ,
AC input current .
1.1 2.4 45 7.6 11.2 129 17.4 ‘
A 1¢ 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> .
NFB ,
Power supply 1 ¢ AC CzE) R 3] Motor
20010 230V —b50———8s Ve
50/60 H .
* or w ¢
i

= Grounding

0

—16 -
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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.
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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 inverter, pass the ground
wire through 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 teminal 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 hote on the unit, and
connect to the motor terminal
block.

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

Wiring cover
Mounting screws

Power and motor

terminal block 3

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

@ Pass the ground wire
through the ground wire
bushing on the wiring
cover, and then pass
through the sit on the
unit.

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.

Control signal
terminal block

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

Pass the control signai con-
nection wire through the
bushing on the wiring cover,
and connect to the control
signal  terminal block as
shown in the drawing. After
wiring, install the wiring cover
with the two mounting
screws, and then install the
front cover of the unit.
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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 voltage 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 setting before shipping). Setection for 0 to
reference 5V /0to 10V
signal: 0 — ~ Inverter (- Inverter (Pr.73)
5 VDC (or) 2 2 Refer to page 84
0- 10 010 10 005

vDC vDC
vDC ——s 15

(I L/

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 -
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7. SETTING PARAMETERS BEFORE STARTUP

ltem Description Related 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 reasons, 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 i
reference command drops below 30Hz.

Upper and lower Vie 2 - A rfugal fan draws ive current al i speed ® Upper kmit (Pr.1)

frequency limits the motor is for the A ifugal fan load ® Lower limit (Pr.2) 4

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
inverse time p curves deveioped 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

Q)

@ Electronic thermat

10 the motor is reduced. Common motors have fans that are connected (o the | o S:':ég\":: appiied N
Electronic thermal mator shatt, o have rduced cooling capacity as speed is reduced, The koad (Pr.14)
overioad relay factory setting is the inverter full load amp. rating, except the 0.1 - 0.75K . Ssledio;1 of extemat 3
models are set at 85% of their rating. therma relay nput
Sat the valua o the curtent at the motor's rating namepilate 50 Hz. #r17) t
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.
® Acceleration time 4
(Pr.7}
Whaen accelerating or deceierating at a lime other than the tactory-set valus, ® Deceteration lime
Accsleration’ change this tns. . . (Pr.8) .
cation time <Factory-setting for accelafation/decelarstion time> is 5 sec. @ Second acceleratiory
Note: The set value indicates the time the drive wil lake (o decelaration time i
accelerate to the frequency siored in Pr.20. {Pr.a4)
@ Second deceleration
time (Pr.45) a

—— Calibrating the Frequency Meter
Calibrate the frequency meter before starting operation so that the output status can be 4
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. Thersfore, it Is necessary to Q
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- M
ting by the all clear operation.
® Pr.800 “FM terminal calibration” o Pr.905 “Gain for frequency setting current”
o Pr.802 “Bias for frequency setting voltage” e Pr.38 “Frequency at 5V (10V) input”
e Pr.903 “Gain for frequency setting voltage™ e Pr.39 “Frequency at 20 mA input” M
® Pr.904 *Bias for frequency setfing current® e Pr.76 “Reset selection/detection of
parametsr unit disconnection”

-20- I
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8. NOMENCLATURE OF PARAMETER UNIT

s 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.”.

‘Monhitor mode mdlcatmg
lamps

These Iamps |nd|cate the conténts of:
the display such as oulput frequencyg
and output current. :

Display unit

The 4-digit, 7-segment display gives the followrng mformav
tion: frequency, motor current, set values for parameters, .
alarm messages, etc.

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

When an operation mode selection
key' is pressed the mdrc tlng ‘lam
corresponding to the ‘pressed ke
lights to indicate the selected oper
uon mode. d

Operation indicating
lamp (forward, reverse)
The indicating lamp blinks when'
the motor rotation direction
_.-command is input either fromj
 the parameter unit key (FWD or'
" 'REV key) or from an extemal
device. :

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

» Simple operation keys

Setting'value adjust keys '
The keys are used to-adjust (in-
credse; “idecrease) - the - sé
values :‘for “the - operation::fre-
quency, parameters; etc. .
The -set value .continues to..in-
. crease or‘decrease as Iong ‘as
the key is pressed.

Mode selection keys. .

. These keys are used to select
the mode of operation, which:
includes operation controlled’
by the parameter unit, opera-'
tion by the external signals,
jog operation, read and write:
parameters, monitor output
- frequency, output.current and
alarms. .

Clamp screw U
The screw clamps e e
parameter unlt to !he inverter. -

Cover (detachable) e Write key

When using keys other than the il B Thr§\key is used 1o enter the
simple “operation keys, it .is ... .. .. S set valide in memory. After set-'
necessary to open the cover. . P hng a“value or changing-the'
The cover should be kept - ) " current setting for parameters

closed to prevent tampenng or
accidental, operatlon

i~ and “operation’frequecy, | press
. this key. to. wme n

Function '('p'?a‘ra’rriet'e”r)‘ and numeric keys Read key
keys select ‘the basic functnon‘ parameter), . .

L Thrs is-a'dual funchon key used to

change parameter values enter frequenCIes scroll ... .4 .Fetch and display: the- contents; of ar
through faults and varlous measured, data volts parame,e, (address in memo,y) I
amps etc. 2. Set a decimal point. '

Zof—
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9. PRECAUTIONS ON QPEBATING THE PARAMETER UNIT

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

In the monitor mode (MONITOR' mode

lamp is lit}, the operation frequency
cannot be set.

b
Monitor —/’\— - @ - MoMo'O

(blinks) “ (unit)

o In the following casaes, jog operation is
not possible.
(1) While the motor is running.

b b
Forward —@— orreverse —@@—
x 2

(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).

__ (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.

(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.

g L/
Forward —@@~— orreverse —@@—
N 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.

(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~ @ EE
the parameter {input) ngnored
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.

_o22—

O

Q)

»

'
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9. PRECAUTIONS ON OPERATING THE PARAMETER UNIT
0

(6) Cautions on writing the set values

Writing is possible only in the PU opera-
tion mode (Pr.79 = 0, 1).

In the external or combined operation
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,

current) - Pr.902 to Pr.905
(7) Key click sound selection - - Pr.990
(8) Alarmclear - - - o Pr.996
(9) Inverterreset - ... .. Pr.997

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 - - - Pr.4 to Pr.6
(2) Multipte-speed

setting - - - Pr.24 to Pr.27,

Pr.126 to Pr.133
(3) Tone modulation control
selection - ..o Pr.61
(4) PWM frequency selection - - - Pr.72
(5) Display function - - - - Pr.54 to Pr.56
(6) Parameter write disable
selection - ..o Pr.77
(7) FM terminal calibration - .-
(8) Frequency setting bias and
gain (voltage,
current) - Pr.902 to Pr.905

(9) Key click sound selection - - Pr.990

(10) Alarm clear-- - .- .. Pr.996

(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.

A value outside the range estab-

lished by the upper and lower

limits of frequency (Pr.1 and Pr.2)

is set.

if the error message (Err.) is displayed

when writing is attempted, repeat the

operation from the beginning after press-
ing the [SET] key.

(4
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10. GUTLINE OF THE FUNCTIONS
P e

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 external {
devjce& ..................................................................... p28 !
(2) PU operation mode ‘
Operation using the keys on the parameter unit. -~ -+ oo p.29
(3) Combination operation mode ~ V
Operation by combining the extemal signals and parameter unit keys. !
Inputting the external start signal while using the parameter unit to set the operating b .
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
Updating the setting

@ !
To change the value of a parameter. - -+ - - oo p.38 }
!
*

-

Returning the parameter values to the factory-settings before shipping (initialization)

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

3

® Monttoring

(1) Checking the operation Status o p.a1 {
® Output frequency (Hz)
o Output current (A)
e Rotation speed (m/min) )
® Motor rotating direction (forward, reverse)
® Motor in-operation

(2) Checking the contents of @larm - oo p.103

-24 - .
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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 externals signals 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

« Operation using external

devices such as frequency
setting variable resistor (STF/STR and SD) is turned ON in this state.
and start switch. i i i

Exta ation A speed reference signal is also required for

motor rotation.

* Starting with the
parameter unit

+ Step setting of frequency

*» Jog operation
The motor rotates onty white the
[FWD] or [REV] key is heid
pressed.

Combination operation mode
P

+ Extemal start signat is
used,

A 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 default mode for the
mode which is established when power is
turned on is explained on page 27.

« Frequency is set with
the parameter unit.

« Start signal is given from
the parameter unit.

* Frequency is set with an external

device (frequency setting variabie

resistor}.

. -25-
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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.

©® 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.

| ]
+ PU operation -X— ‘
2 {The PU OP lamp 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.
, p
s i
@ — Extemnal operation —:?\— i
2 {The EXT OP lamp is lit.) ¥
+
o Changing to the combination operation mode: J
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. {
i
Set C 4
value | Operation frequency setting | Start signal !
Parameter unit Terminal signal ‘
3 | ® Direct setting, or setting ¢ STF ‘
o ) -\6'- with [A] [V] keys. ® STR R
External operation —,?\- PU operation —C Terminat signals
(Both of the EXT OP ‘and PU OP are lit.) ® Across 2 and 5: 0 to § VDC

® 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) !

O

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. ¢

.
-26 - ‘
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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)
o Operation procedure (operation at 60Hz)

1. Tuming ON power — Checking the Tum ON the power (POWER Note 1: If both of the forward ;
peration mode indicator lamp i) and make sure and reverse switches ‘
"""" that the extemal operation mode ?’9 !umeq ON, the d
ON &3 7 indicating lamp is lit. If the inverter will not operate. ;
‘ Ej rd indicating lamp is not lit, change It both of these
=) 7 Externat the operation mode to the external s*m?ches are .tumed ON f
" operation * operation mode by reterring to the during operation, the ﬁ )

/,,/ procedure given on page 26. motor stops running ‘\—-/
after decelerated. I

2. Starting the motor

...... Tum ON the start switch (closing

Forward / the circuit across terminals Forward M
\% Reverss .~ STF/STR and SD) (Note 1). The  Swich 15" !
/,./ forward or reverse rotation indication STR .
(// Forward _*_ lamps begin bh‘nkmgl. |nd.f>abng that S0 .
- - (Blinks) the corresponding signal is output. g,};;:. .
" [3. Acceleration — Fixed speed Turn the variable resistor (used for '
“17 7" sefting the frequency) clockwise &
gradually to the end position. The *
frequency displayed in the display 4
unit increases as the variable resistor -
is tumed and will reach 60Hz.
(default Values) ‘
g 4. Deceleration Turn the variable rasisior (used for sstting {
e i the frequency) counterclockwise gradually .
N7 7 1o the end position (Note 2). The
@33 - frequency displayed in the display unit ‘
@ L decreases gradually as the variable :
B 7 :’ resistor is turned and will reach zero 1
e v (0Hz). (default values) ¢
. '
< 5. Stopping the Motor —{..... Tumn OFF the start switch ‘
Forward L (opening the circuit across .
Reverse -~ terminals STF/STR and $D). 4
’ Stop The motor stops running. -~ +
Note 2: |f the start switch is e <0 For 3 wire control with }‘ 4
tumed OFF while the OFF .- !// = momentary operation switches |
variable resistor is e A : see note 3. '
placed in the rightmost e ’
position, the motor -
decelerates and stops. Note 3: The start signal seifholding function .
Although noise due to can be selected. (For details, see '
high frequency will be Pr.59 page 78) stop  oned ;
generated just before « The inverter will start when STF 0 o—{STF .
the stop because DC (STR) is input. ©—4 STR )
injection braking is « The operation will continue even Rewi®e | stop ¢
working, this does not if STF {STRY} is rel d after that. sD
indicate abnormal * To stop, release STOP-SD with P
operation. the stop switch. The inverter will d
stop. .
-28 -~ .
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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)

Tum ON the power (POWER

1. Tuming ON powe -'“C ’w“ lm indicator lamp fit) and press the pressing the [PU OP]
...... [PU OP] key. Make sure that the kay. Direct sefting is
ON PU operation mode indicating not possible in the
S5 lamp is lit. monitor mode. To set
‘ nj It the indicating lamp is not lit, the operation frequency
T change the operation mode to the directly while the
PU operation -*- PU operation mode by referring to inverter is in the
the procedure given on page 26. monitor mode, cancel
2. Setting the operation frequency the monitor mode by
Direct operation> | Set the operation pressing the (PU OP]
key and set the new
Y frequency at 60Hz. k
209@  Direct setting (Note 1) operation frequency.
@0® (4] ® Step setting (Note 2)
O Te) (vl (Note 3)
@ g v
// <Step satting>
3. Writing the value of frequency

frequency.

not pressed.

Note 1: The operation frequency
is directly set using the
numeric keys after

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

4. Starting the motor

Press aither the [FWD] or [REV] key.
The motor starts running. The mode
automatically changes to the monitor mode

{FWD] (or [REV) and the display unit gives the output
frequency.
5. Stopping the motor
----- Press the {STOP] key. The
STOP
RESET motor decelerates and stops.

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

Stop

G:

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.)

C@/
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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) ‘
Nots 1: Operation frequency :
i i Tum ON the power (POWER and acceleration/ v
1-Tm0Np°m—'<::dw, o indicator lamp lit) and pross the deceleration time for jog ;
... . [PU OP] key. Make sure that the operation can be set for .
oN L PU operation mode indicating lamp parameters, !
' ‘3\1 e is Iit. <Factory-satting> ‘
If the indicating lamp is not it, ® P15 o~ ‘
= ~ change the operation mode to the (iog operation [ E
" PU operation * PU operation mode by referring to frequency) A [
the procedure givenonpage 26, | ... 5Hz 4
|

2. Setting the operation frequen: ! ® Pr16
9 the operal equency .. Set the operation (acceleration/ 4'
[SET] - 15 — [READ] —~ 8 = frequency used for jog deceleration time for .
[WRITE] e operation in Pr.15 (jog jog operation.) ¢
// frequency). 0.5 sec. !
7 {Note 1) .
/'/(‘ .
3. Selecting the jog operation mode 4
------ Press the (PU OP] key two times. {
Bq / The jog operation mode is selected and “JOG” is #
OF displayed in the display unit. 4
,'/ )
2 !

~
2 =
" [4. Operating the motor ]
...... Press the (FWD] or [REV] key.
e The motor runs while the key is held ‘
e pressed and it stops running when the key
[FWD] (or [REV]) S is released. ¢
!/@é (Note 2) \
- > ¥
e R :
" |5. canceling the jog operation mode !
%4 R Press the (PU OP) key. 4
/,// The jog operation mode is .
//’ canceled. To retum to the jog / \‘
\ ,/'/ operation mode using the same —r’ {
Note 2: If the motor does not start e operation frequency, simply press |
running, check the setting for / the [PU OP} key. "
Pr.13 (start frequency). If the ‘/"/ =
set fraquency for jog el

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 4
recognizes that the [FWD] or f
[REV] kay Is released and 4
wil decsierate and stop the <
motor atier abowt 1 second. J
&
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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.

o Operation procedure (operation at 60Hz)

1 Lona ON power : Tum ON the power [ Note 1: if both of thess switches are tumad
ON IS (POWER indicating lamp lit). ON during operation, the mofor stops
‘ nj running after deceleration.

=y POWER -*- Set *3" in Pr.79 Note 2: The operation frequency is directty
{operation mode set using the numeric keys after
2. Sekecting the operation mode selection). pressing the [PU OP] key. Direct
(SET) —~ 79 ~meaD|~3= | Both the extemai setting Is not possible in the monitor
[WRITE operation and PU mode. To set the operation
/ operation indicating frequency directly while the invarter
Extamal lamps are lit. is in the monitor mode, cancel the
/ opemon Tum ON monitar mode by pressing the (PU
- 3. Starting the motor OP) key and set the new operation
g LERTT the start frequency.
Forward
Reverse / switch
‘% (closing the
‘ Forward ¢ circuit across terminals STF/STR and SD)} (Note 1).
{Béinks) The forward or reverse rotation indication lamps begin blinking,
4. Sefting the operation Irequency indicating that the comresponding signal is output.
<Direct operation> P Set the operation frequency at 80Hz.
e o Dirsct setting (Note 2
gg% - - N ® Step set'kingg ENote 3;
[oYra)<) 7 [w]
Q@ <Step seling>
/swming the value cHrequency Press the [WRITE] key.
------ Be sure to press the [WRITE] key after
setting the frequency.
The set value is not stored to the
Note 3: The operation frequency ‘ memory if it is not pressed.
- i8 86t by pressing the (4] and {¥)
:NV‘M“‘“‘: zmw“ljn“:::l 5 Soppng m p—— Tum OFF the start switch
------ (opening the circuit across
held prassad. At ta sart of Forward 7 terminals STF/STA and SD). The
pressing the key, the frequency Reverse L Stop rotor st X
gradually changes 1o allow fine ' Py ops running.
adjustment of the frequency. oFF T '//§s
The frequency set in the step /,,/ ((:,
setting mode is aulomatically -
storad to memory 10 seconds
after completion of satting.
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11. OPERATION

(2) To operate the invertar using operation frequency set by an axternal 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. i

® Operation procedure ;

Note 1: The terminals in the .
1. Tuming ON power inverter where start .
...... Tum ON the power (POWER signat should be input

indicating lamp lit). (STF, STR) are invalid. ‘
The motor wil also start | - ey M
if the frequency setting . :
signal is turned on after A .
the [FWD) or [REV] key g

on the paramat it b
/ 2. Selecting the operation mode pal er unitIs -
S 7 READ| 4~ | Sat *4" for Pr.79 prassed. .
fwﬂ;]TE] [ 7 {operation mode selaction). )
P Both the extemal ‘

e oparation and PU
7 Py : operation indicating lamps v
7 {
7 Extemal pperalen are Iit. +
e operation .
/ 3. Setting the operation frequency )
------ input the operation trequency signal from an
ON external device (muiltiple-speed signat selection, or L
‘ or 3438 frequency setting variabie resistor). “
! A (Note 2) .
High-speed @ ~ )
Middle-speed 1 :
Low-speed ‘
4. Starting the motor Press either the [FWD] or (REV] key on 4
e the parameter unit. .
e (Note 1)

FWD]or [REV] The motor starts running. .
The mode autornatically changes to the -

monitor mode and the display unit gives
. the output frequency. “‘

" [5. Stopping the motor
stor Press the [STOP] key on the 4
RESET // parameter unit. The motor A 4
prd decelerates and stops. { '
e ——rs 1
/” Stop 1
Note 2: In a mode other than A i~ !
the monitor mode, the - '! £ *
display unit in the e S :
parameter unit displays 2 ;
the frequency which

corresponds to the /
frequency setting signal -
input from an external :
device. Note that this 4
frequency is not !
displayed unless the Pl
{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 indicating lamp lit). tumed ON, the inverter
t E\ does not operate. i
| both of thesa 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 ible to chat
signal necessary for ) nge

the freque for the
ON operation (closing the e?r«ricn;yis ot
> il B
High spe: )
Middle speed (Refer to page 64.)

Low speed
3. Starting the motor

------ Tum ON the start switch (closing the circuit across

Forward terminals STF/STR and SD) (Note 1).
ON Reverse o
The forward or reverse rotating indicating lamp
‘ . begins blinking, indicating that the cofresponding
/ Forward ¥¢ signal is output.
e (Blinks)
/ 4. Setting the multiple-speed frequency Change the muitiple-speed frequency
T during operation with the parameter unit.
High - If the *high-speed” (terminals RH and SD
Middie s closed) has been sslected, the motor

(speed setting (high-speed)) is changed.

Lowy/ [SET) —~ 4 speed is changed If the setting for Pr.4
// {Note 2)

[ Stppingthemotor ] . Turn OFF the muttiple-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
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11. OPERATION

11.6 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.

OP:::::;;:OGG Transition operation/operation state !
® Press the PU operation key.

Extemal operation ¢ The rqlation direction will continue to be that applied during external o~ 4

3 operation. : Y .

PU operation ¢ The set frequency wili continue to be the value set with the variable et '

resistor (frequency setter). (Note that once the power is tumed OFF or
inverter is reset, that set value will be cleared.)

@ Remove the parameter unit, and install the computer link unit FR-CU03

(option). ,
Extemal operation @ 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.
e The set frequency will continue to be the value set with the vanable
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
s 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
PU operation (option). «
4 Transmit the command to change to the ¢ er link mode from the ‘
@
Computer link computer.
operation » The rotation direction and setting frequency will continue in the PU
operation state. d
@ Remove the computer link unit FR-CUO3 (option), and install the 7~~~ !
ameter unit. ! :
Computer link par er un i . et
operation Press the external operation key on the parameter unit.
8 o The rotation direction will be decided by the external operation input !
External operation signal.
¢ The set frequency will be decided by the extemal frequency setting
signal. s
, @ Remove the computer link unit FR-CUO3 (option), and install the .
Compgter link parameter unit.
operation X §
3 @ Press the PU operation key on the parameter unit.
PU operation « The rotation direction and setting frequency will continue in the .

computer link operation state. )

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




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 Signal

. value (MRS and SD) -
- / \ Inﬂ\emzpemﬂonm Note; Setting of “7" is allowed if the setting for
. output off. . y
“on . Opération can be Pr.dd .(second.accelembon/deeelerauon
to the PU mode time) is “9999".
Closed .
In the PU mode, set vaiues for
h * parameters can be changed.
. Openation in the PU operation
7 mode is enabled.

* Operation mode is )
. changad to the axtemnal opaeration
mode

" Open Operation in the extemal

) *  operaion mode is enabled.
Operation mode change to the PU

. Operation mode is disabled.

Function and operation

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

| Operation Terminals Mode Parameter
[ cocrma | Statu R Iy 1
, Mode | Status | MRS and SD| _ Swhching * Write emarke
Forcibty ©® 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
N Connected switched to the | and start signals of s Note 2: Limited to ‘
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 Remains in the Disable @ Switchable to the PU
. extemnal oparation mode.
/ s operation mode, | Remains stopped. Nots 3: Output
' ' Connected : Disable .
Stop (Note 3} stopped.
Connected Remains in the Disable .
. L ] external Remains stopped. 3 ogaswne:'s:m m
Disconnected | operation mode. Disable ope )
" Remains in the f
y External Dlsco.nnemad extemal Rugnlng Dmlable ® Unswitchable to the
Connected ?Sg{:":;" mode. | ouput stop Disable PU operation mode.
L4 ® Switchable to the PU
. Running operation mods.
Connected Remains in the | Output stop Disable Noted: If the
N L 4 axternal 3 3 frequency setting
Disconnected | operation mode. | Run (Note 4) Disable signal is on,
. operation is
performed accordingly.
-35-
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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.

2. 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.

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

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

5. 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.

6. If 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.
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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 S ;

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 application requrrements (Ioad and operahon condmons)
For details of the parameters, refer to the list of parameters in‘'page 57.

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

® Operating procedure (Readmg and wrmng the value: set in Prd (upper limit frequency))’

(1) Press the [PU OP] key -- The PU operation . - { PU 3#¢ : —,
“indicating Iarnp st operation PR Display*unit
(2) Press the [SET} key - “P.” appears in the dlsplay p N
. - unit. .
(3) Input “999” using the - --- “P.999" appears in the P
numeric keys. display unit. : '

(4) Press the [READ] key - - The ‘current et valug is

displayed in the display unit.
(5) Input the value to be set -The new value is displayed &0
(Example: 60) 3 in the displey unit. ) ©6)
(7)

(6) Press the [WRITE] key - - The new value.is stored to £0.00 enIf tﬁe error message “Err.”
- S the memory. f ; ;
7 eanemm appears in the display urrlt
! 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.2). 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.-If the
PU operation indicating lamp is not lit 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 possrble in‘'the
external or combination operation mode:

® 3-speed setting .......... Pr.4 to Pr.6 e FM terminal calibration ........ Pr.900
o Muttiple-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
. elnverterreset................. Pr.997
-38-
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3. INITIALIZING THE PARAMETERS ‘
e 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 all the parameters including the calrbratlon value IS called "parameter
all clear". i ;

13.1 Parameter Clear
® Operating procedure

‘Display unit

(1) Press the [PU OP] key -- The PU operation . | PU 3¢
Ve G indicating lamp is lit. operation
(2) Press the [SET] key ----- ‘P appeere in the display | P
’ unit. .

|

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

numeric keys. .~ display unit. p.953
(4) Press the [READ] key --- “Pr.Cr.” appears in the Pe
(Note 1) display unit. . e
. (5) Press the [WRI‘ItE] key -- “Pr.Cr" in the display unit Prir

L

blinks on and off. This ! (4) (5)
completes parameter-clear | T e e
* operation. (Note 2y .1 = (Dlinking). .t

Notes: 1. If-the [WRITE] key is pressed before pressmg the [HEAD] key, the operatron is not
: - -accepted:

2. if the attempted parameter clear operation is rejected by the inverter, “Err” and
. “PrCr’ are drsplayed alternately .

~_ | Note: In the parameter clear oberétioh, the felfeWihg ‘parameters are not initialized.

® Pr:900° FM terminal:calibration =" " ol {O‘Pr.902 ‘Frequency setting voltage bias — |
.| ®Pr.903 - Frequency:setting voltage gain: - *'Pr.904+ Frequency setting current bias
| ® Pr.905 Frequency setting current gain o Pr.38" Frequency at 5V (10V) input

® Pr.39 Frequency at 20mA-input- - ~ " e 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.

s
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13. INITIALIZING THE PARAMETERS i R
e

13.2 Parameter All-Clear -
® Operating procedure

P (1) Press'the [PU OP] key - - The PU operation PU X
indicating lamp is fit. operation Display unit

|

{2) Press the [_SET] key ---- “P. appears in the dtsplay )

unit.
(3) Input “998" using the - - -- “P.998” appears in the .99 b
numeric'keys. " display unit. o i .
(4) Press the [READ] key - - “ALLC” appears in the L
(Note 1) display unit. ) ¢

|

(5) Press the [WRITE] key - - “ALLC" in the dtsplay unit il

blinks on and off, Thrs
completes: parameter all
clear operation.. {Note 2)

_(blinking). | S (4>'(s)' -

Notes: 1. If the [WRITE] key is pressed before pressing the [READ] key, the operatron is not ~
accepted. .
2. lfthe attempted parameter all clear: operatlon is rejected by the inverter, “Err.” and
L “ALLCY are. displayed alternately. ; i

i

Note: In the parameter all clear operation, the following parameter is not initialized.
- Pr.75 “Reset selection/detection of parameter- unit disconnection”

2

| Note: -While:writing of the. parameters is disabled, Pr.77 = 1 or during operation in Pr.77 = 0,
1 “it is: not:permissible: to- change ‘the value set for: parameters In thls case, however,
P 900 to Pr. 905 can be changed [T Gy S
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14. MONITORING : SR T
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, etc. can be
monitored.

(1) “Changing the monitor information -(output frequency, output current, error code)

" The monitor information is changed each time the monitor key is pressed.

® Operating procedure

,# (1) Tum ON the power. -+ -- Output frequency is . . [trsplay unit _
. ' P . displayed. . . v.00]3 4 @
{Note 1)

l

(2) Press the [MONITOR] - - Output currént is
key displayed.
(3) Press the [MONITOR] -. - Errorcode is given for

key ) the alarm which has
. i --oceurred. (Note 2)

(4) Press the monltor‘ .

. key
N i (Output voltage cannot be __
R monilored.) o : o L ;
Notes 1: When the [WRITE] key is p d.while the-parameter unit'is. displaying any of the above mdrcated

monitor data, the priority. is given 6 that- momtor mode After. the settmg of the priority, the selected

information is displayed first when the parameter umt mode is changed to the monitor ‘mode or 1ust

after the power is turned ON. = . . [ :
2::1f a fault occurs within the mvsner the error me ; is glven medi t ,.Fpr the pqg:egure used'

for checking the. contents .of the ‘alarm, refer to page 103. B [ D — v

Pl

(2) Othermonitor |

Monitor-type ~ .- | © o iDisplay ot [ e o Descnptlon

Rotation speed (mimin) Display unit and momtor ‘The ‘information is dlsp!ayed when Pr. 37 is set. (Refer to
7| mode lamp: i page 73.)"

Motor rotating direction == R fThe forward or reverse rndrcanng tamp blmks on- and off
(forward, reverse) , . .. Forwaid. teverss” | Lt

‘ Indicatinvg lamps The mdlcatxng lamp blmks*oa and off Whl|e the: mverter is
During operation .| operating. The indicating lamp is off whlle the rnverter is

stopped. (Note:3) B 5

External/PU operation mode | - . ‘The extemnal or PU operation mode mdrcatmg lamp is Int
Monitor mode " | Mode indicating tamp | The monitor mode indicating lamp is fit
Setting. mode ., 1o ey . | The setting mode mdlcatmg lamp is lit.
Jog mode . . . o r Display unit .~ . “JOG is displayed when the jog mode is sslpcted

Note 3: When the forward or reverse key is pressed in the PU operatlon mode or when the forward o' reverse
3 switch is*tumed ON'in the external operatron mode, the parameter unit recognlzes this as m~operat|on
iiand the indicating lamp blinks: " -
® if the stall p ion function is activate :! whlle in the monitor. mods, the ‘monitor mode lndlcatlng 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. N

EOC T E OC1t During acceleration, inverter output current exceeded the overcurent limit. ']

1 ¥ ¢4 E OC2 During fixed speed operation, inverter output currert exceeded the overcurrent limit. A, !

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

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 j

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 2

- 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). j

EFhn € FAN Fautt of the inverter fan (provided for 1.5K to 3.7K models) i
cor €oLT During fixed speed operation, the current kmit function was continuously activated and &
’ the motor_stopped. 4

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

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

£ PE E PE Fault of the memory device in the inverter where the parameter data is stored CPU 4

. 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 fof the 400V class only. |

E.0°r E OPT The number of retries has been exceeded during computer communication.** -

o~ *

Note: The ETHM error occurs if current 150% of the current set for the elactronic thermal relay (Pr.9) flowed ‘wr -

the motor over an extended period of time.

Exampie . F

® |f "5A° is set for Pr.9 (electronic thermal relay). N

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 4
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 4
time; retry execution during normal operation. 4

!
i
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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 _3?_;“;;@1 Dispiay

© @
@ ®
@ ©
@ ® ®
/)
®
®
@
2 [
®
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15. ERRORS | T

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 ir_)dicated below. . i

® Operating procedure

(1) Press the [MONITOR] ~ The parameter until ‘enters the monitor .
key ) mode. ) Display unit

.(2) Press the [MONITOR]

oy st 2 oo o s e ~
the error display is given play piay
|

(3) Press the [READ] key

The information of the error one before
once ' :

the previous error is displayed.
1

“The information of the error two, before
| +the previous error is displayed. :

1

The information of the error three

b))
@

(4) Press the [READ] key
once :

(5) Press the [READ] key-;

once . before the previous error is displayed. ; :
.(6) Press the [READJkey | The display retums to | fz g
o~ once ' .1 i * the: information of the Y g
N latest eryor. ;

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

i
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15. ERRORS . oo

15.4 Clearing Error Log. - :
The log of errors (four events) can be cleared by the following operation. -
L4 Operating procedure

(1) Press the [PU OP] key .- The PU, operation o PY -)K :i'Dispfay unit ;
- »mdlcatmg Iamp is m } | operation ) .

(2) Press the [SET] key ----- P appears in the display
o | : unit.

i ‘ {v"

| (3) Input “996” using ‘the - “P.996" appears in the

P.9%

numeric. keys - - display unit.
[ @ Press the (READ] key - “ErGL" appears in the IR

(Note 1) " display unit.

(5) Pross the [WRITE] key : * “Er.CLYin ‘the display unit' ~ | £ £ | -
) © ek 2 plinks. “This completes error ) » A
+: 31 log clear:operation.” (Note 2) | (blinking) B e ‘*(4)“(5)’ ’

If the [WRITE] ke S pressed before pressmg the [READ] key the operatlon is not
= accepted B gkl

2. If the attempted error history. clear operation. is rejected by the mverter “E {
“Er CL” are dxsplayed alternately

~If an-error occurs; the contents- of the display-unit -automatically-switches-to the play of the
. actuated ‘protective function. If thé monitor Key'is préssed without resetting (page 48) the in-

verter, the display unit displays output frequency. The frequency displayed will be that at which

e 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 operatlon 8 . "

=45~
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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).

" Key ~~N
Set Reset conditions External | operation d?l:r:::::ﬂ::e;f PU STOP ~’
value terminals |(Parameter key
parameter unit
unit)
0 Reset input is possible at any o < M
time (factory-setting). Operation will be ‘
Reset input is possible only continued with the PU
1 | when the protection function O O disconnected.
is activated. No .
2 R:“‘ W s possible C x* When the parameter unit function :
aRe:;‘tyir::‘; is possible only is disoonnected, 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). ° 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‘t odtTs possible onl is disconnected, the mode,
68st Input 18 po Y ALARM LED is it and | motor “
17 | when the protection function @] ] inverter outout is shut off. | st .
is activated. P | Stops. )
When raset is carried out using external terminal or PU key. .
C: Yes, x: No >
/ % -
Notes 1. The stop key function is not activated with set values 0 to 3; it is actuated with set | __/ y

values 14 to 17 (Refer to page 84). '

2: The error display at an occurrence of PU disconnection alarm stop is “E.PUE”. N
* 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:

(1) If the parameter unit is not connected at the start of operation, an alarm does not occur.

(2) This function recognizes “disconnection” when the parameter unit is disconnected for more
than 1 second.

(3) To restant 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)

(4) 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.

. — 47 -
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17. RESETTING THE INVERTER .~ '

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.

. Operatio;ﬁ ,

is in faulty state.

(1) Press the [PU OP] key - - The PU operation - | PU~ 3
T e indicating lamp is fit. .| operation’ Display unit
(2) Press the [SET] key ---- “P." appears in the display - |. 7
unit. .
(3) Input “997" using - ------ “P.997" appears in the £.997
the numeric keys. display unit. .
‘ (4) Press the [READ] key - - - “rEST” appears in the £5r
(Note 1) display unit. g
(5) Press the [WRITE] key -- “rEST” in the display unit is £5r
N tumed off. This completes | "
inverter reset-operation. (4) (5)
(Note 2) {off)
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
“rEST” are. displayed alternately.
N
® Operation 2 ©® Operation 4
Press the [STOP] key while the inverter Close the circuit across the reset ter- N

minal RES and SD for more than 0.1

©® Operation 3

» second and then open.it,

power supply again.

Turn. OFF power .supply orice. After
making sure that the POWER 'indicating
lamp or the LED has gone out, turn on
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18. CALIBRATING THE FREQUENCY METER

The: frequency meter of the inverter or the one connected to the termmals FM and SD can be
calibrated by using the parameter unit.
If a dlgnal frequency meter is used, you may want to adjust the' frequency of pulse -train output

L] Preparauon )
(1) Connect the frequency meter to the terminals FM and SD of the in erter Make sure that
the polarity is correct.
(2) ‘If a variable resistor used for calibration is connected, either ad]ust it 10 zero or remove

e it

K Frequency )
: : Vniah meter Lt e b e T e AL I G A
Variable resistor " — -
Inverter for calibration Note: If the signal output from the terminal FM is
) . RN (o B correspondlng to . the motor current
) i oy " “"value, connect a variable resistor for
: . calibration at the position shown in the il-

“lustration in the left.

'® Calibration” procedure (Adlust wh e operatmg the mverter)

- I . 1) Operale the inverter at the maxumum output frequency ..
(60Hz, for example) using the parameter unit. !

!
@) Press the [PU OP] key -- The PU RUN mdlcatmg lamp
- is lit. L
‘ - e ‘
(3) . Press the" [SET} key - ---- ‘P appears in the d|splay
. : o o unit. {7 N
; . .
H . (4) Input-"900" using the . “P.900" appears |n the
numeric keys | display unlt ’
- —— ! »(5)(7'
(5) Press the [READ] key --- The maximum frequency is s0.00 o -
displayed in the display unit. e o Notes 1: For this . -
T ] . operation, it is :
(6) Adjust the meter Move the pointer of the o 77 " not'necessary
indication frequency méter by. pressing \ o teconnecta -
the [A] (or {V]) key while “motor.
observing the pointer. - 2 Select the PU
T - — . operation mode
e to carry out
(7) Press the WRITE] key - Calibration is completed. =~ 1 60.00 -~~~ “calibration.
R S *g"lseﬂggfy 7§71 Never calibrate
i I I the frequency
L P800 7 ‘meter in the
A . NP . . .. extemal ..
operation mode.
49—
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19. ADJUSTING “BIAS” AND “GAIN” OF FREQUENCY SETTING SIGNALS i

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.

®Pr.902 Frequency setting voltage bias Output Factory.setieing
. . frequency (60Hz)
®Pr.903 Frequency setting voltage gain .
®Pr.904 Frequency setting current bias g*z)
®Pr905 Frequency setting current gain i proee
‘ ‘ B © Proos

0 Frequency 5V )Pr 73
0 setting sugnaf 1 V.

4
Adjust the gain and bias by applymg proper voltage across termmals 2and 5, (Refer to Note.)
o Adjusting Procedure .::::: - A

" Example: Pr.902 (frequency setting voltage bias) ... Output frequency should be 10Hz when
T T e T . frequency setting voltage is OV.
"Pr.903 (frequéncy setting voltage gain) ... Output frequency should be 50Hz when
Jhein sendued i frequency setting voltage is 5V.
Before beginning adjustment, make sure that the setting for Pr.73 (0 to 5V / 0 to 10V selection)
is “0” (factory setting ... 0 to 5V).

{1} Pressthe [PUOP] ------ The PU operation

: B} . ion W | . isplay unit .
Key. Indicating lampis it | P operation M koo Display unit, . .., .

+-\"P." appears’in the
display ufit.” T
3) Input:#902” using the - -: - “P.902 ’ppears in
‘numeric keys. the dlsplay unit.

Press the [READ] key -:- The current setting is _
Lo Cr L displayed in the

. display unit. . ;

Input-“10” using the -~ ... ...
numeric Keys. . . “10” appears i

@

(4,

5

App'vaOVvoltage splay ur ] R SR IS R -
“Va'ue R b e
S S —T : _® o
) Press the WRITE] key - The.newly-set value * | .00 . e :
. " s stored to the | ’ $D|splayed i :
'..memory. i altemafely e e
: - — — ,: —
; (7)’:"Press the [READ] key - “P.903" appears in
‘I 7 (The'next paramefer is  the display-unit. | P.903
dlsplayed) [, . NPT S I .

=50~
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19. ADJUSTING “BIAS” AND “GAIN” OF FREQUENCY SETTING SIGNALS
LRI S e e R T e

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

* If 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 terminals 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) below 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)

With the model FR-PU03 parameter unit, a key click sound can be added to confirm compilete
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.990.

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 equivalent to or
one rank below the inverter capacity.

@ The number of poles is 2, 4, or 6. (It is not
necessary to set the number of poles. For

® The motor type is Mitsubishi standard motor
(0.1kW (1/8HP) or larger, 200V class;
0.2kW (1/4HP) or larger 400V class), Mit-
subishi constant torque motor (SF-JRC,

constant torque motors, 4 poles only)
® The motor is controlied by its own inverter.
©® Wiring distance between the motor and the
inverter ig within 30m (98.46 feat). if the dis-

tance exceeds 30m (98.46 feet), refer to
MITSUBISHI.

200V class, 4 poles, 0.4 (1/2HP) to 3.7kW
(5HP)) or MITSUBISHI equivalent.

(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 !
Parameter Factory- °
No. Name Setting range Set value Description ;
o 0.1 (V8HP) to 9999 Sm of VIF oomrq O R
80 a: 3.7KW (5HP), » Semng. of motor capacity (kW) , )
capacity 9999+ 0.1 to 3.7*°| (Selaction of general-purpose magnetic -
fiux vector controt) 2
7 Applicabl‘e 0.1 0 Standard motor (NEMA B TEFC or ODP)
motors* ) 1 Constant torgue 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 “
£: length <

(2) Special parameter setting method
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
(mmz) 20m 30m 50m 80m 100m 150m 200m
(65.64 feet) | (98.46 feet) | (164.04 feet) | (262.46 feet) | (328.08 feet) | (492.12 feet) | (656.16 feet)

2 0.1710 0.257Q 0.4290 0.6860 0.857Q 1.286Q 1.715Q -

35 0.0990 0.1480 0.246Q 0.3940 0.493Q 0.739Q 0.985Q !
5.5 0.065Q 0.097Q2 0.1620 0.2600 0.325Q 0.487Q 0.6500

—-54 —
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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
Qperation (656.4 feet) | (656.4 feet) | (984.6 foot) | (1641 foat) | (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
. 6 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.

Q)
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22. PARAMETERS

W Parameter List

Func-| Parameter "Néme o : ‘Sem" Range Minimum Factory- |Customer's |Refer
tion “Ne. . : . o 9 i 9‘ Setting Setting’ Setting | to:
0 Torque boost (manual) o Joto30% | 01%. |, . 6%
1 Upper limit frequency =~ .~ 0 to 120Hz &&;H;) ‘ : 1?9Hz ) ’ p.62
o A ] 00tHz ‘ .
. 2 nger limit frquency X Oyto 120Hz (Note 6) OHz H
. o : 0.01Hz o
3 Base frequency S 0 to 400Hz (Note 6) 6‘0’Hz : (| p.63
§2] - L
2 :
k) 1 0.01Hz
§ 0 ito 400Hz (Note 6) GOHZ
- — - :
S “0.01Hz -~ | - p
2 0 - p.64
3 0 400%.‘?. (Note 6) 80Hz ;
@ - -
0.01Hz L
; 0.01 1
0 to::4f)0Hz (Note 6) OHz:
7 Acceleration time } . | 0to 3600sec.| 0.1sec. S5sec.
8 Deceleration time 0 to 3600sec.|{ 0.1sec. 5sec. 5
. . RN T DTl v Rated output) :
9° | Electronic thermal overload relay /| 0 to 500A . |~ .0.01A . |  current
10 DC injection braking f‘r‘equen:cy:\(. . ‘oim 1 2on . v(‘:l':é“;). ,’ ’j sz . o
11 DCinjection braking time 10 to 10sec. 0.1sec.. .« |.;,0.5sac. ‘ p.66
12 DC injection braking voltage | 0-to 30% - . 01% -~ | 6%
B o R 1 ootz b
13 | Starting frequency 0 to 60Hz. (Note 6) 0.5Hz
w 14 Selection of applied foad > |0, 1,2, 3 a0 R 0
-C B N o N B o " - . .
S . B 0.01Hz : .
= B ST BT g A p.67
B | 5 |atreawncy | fotodoot | ke |
Lg 16 Jog- acceleration/deceleration time | 0 to 3600sec.|  0.1sec. 0.5sec.
s 17 | External thermal relay input |0, 1 Ty T 0
2 — - — .
O | s | Upperlimitfrequency for high 1155 ) 400mz| o.Mz | 12oMz | e |
B speed operation ST R R | . p
g o0
-3 19 Base frequency voltage 0.1V. . 9999: g -
Reference frequency; for e et 0:0THZ Lo
20 acceleration/deceleration 1 10 400Hz (Note 6) 60Kz
204 Stall pfevenhon function 3 to 200% 0.1% 150%
operation level ot s e bagd :
Stall prevention function loto 200% P69
23 operation level offset coefficient | SR AT T 9999 ’
y 9999
for doublespeed operation

iy
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22. PARAMETERS : R S

"M Parameter List

Func-| Parmeter ‘Setting | Minimum | Factory- | Customer [Refer

tion No. Range Setting Setting Setting ' | to:
S 010400Hz, | 0.01Hz - | -~
og90 | (Notewy | %%
010400Hz, | 0.01Hz o
y 9999 .
: 9999 (Note 6) | p.69°
0 to 400Hz, 0.01Hz | i —
9999 | Note sy | 9999 ‘
0 to 400Hz, 0.01Hz .
i | 99%0 Note§) | 9%
Selection of ’ G
g 20% acceleration/deceleration pattern 012 T L - |e70
< Selection of regenerative brake iz
2 30 duty ratio ‘ ’ 01 1 o f | p.71
2 31 | Computer/link E2ROM write validity |0, 1,9999 | 1 "o
g K ET ‘ dl O :
. o : 5 R 1224, 48,
(g <32 Co\mrﬂunic,ation’s‘peed - o L ;6, gggge 1 96
8. - = - 3 e p.72
5 33 . | Operation'command selection 0, 1, 9999 1 0
2 34 ‘Speed command sglection 10,1, 9989 = | 1 0
N 35 Start-up operation mode 10,1,9999 - 1 - 0 +
, 36 Station number selection "' | 01031,9999|" 1 [ SR ) i
e Joootte [ L E
37 Speed' display . ¢ 13998 - ‘ 0.001 - 0 ‘
o . A P 0.01Hz T 73
1 4 p-
.38 !ireglfgncy at ?V (10v) mputck o 110 400Hz | . MNote 6) |- - §0Hz ) 1
‘ 39 ‘ Freguency at ZQmA -nPut £ ”1 to {00sz - {No !éi 8 --60Hz,
. 40 | | Allocation of output'terminals ;1. -/ 00 10 44, B T N B ;
" | Adiusti . . - ) pi74
_cB| 4 |Adusting the SU frequency band - | g yop9, | . 01% | 10% :
’2?5 | width . e -~
53 T : B B ; o :
§“—=._’_"5 42 'FU frequency value | 010400z | &g::é)/ - 6Hz' I
REFS e e o : - i p.75]
[<2 4 FU fraquency value in reverse 0 to 400Hz, 0.01Hz - 99 99 [
: rotation . : +] 9999 (Note 6) |~
o'l R 1 o
§ 44 2nd acceleration/deceleration time | 3600sec., | 0.1°sec. | ++'9999"
£ poem b T logeg ST R
2 : p.76
2 : i R LA ’ :
8 45 2nd deceleration time 3600sec., 0.1sec. 9999
i . I T o ) C..
B | 9999 : . :
—58 ~
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22. PARAMETERS » TR
L

W Parameter List

Func-| Parameter Nahié H# . |setting Ran Minimum Factory- ; [Customer's |Refer
“tion No. : 9 Range Setting Setting ‘| Setting | to:
o 2| 46 | 2ndtorque boost 0 to 30% T 0% 9909
5 _% .| 9999 i
§3 B . 5 —
g5 A 010°'400Hz, | = 0.01Hz
frdl IR ¥ 4 2nd V/F (base frequgncy) 9999 1 (Note &) ‘ 9999
e 48 Data fength 0,1,9999 | . 1 0 :
| & : :
g 49 Stop bit length - 0, 1, 9999 1 4 p.76 |
k< - T N
ge 50 Parity check 0, 1, 2, 9999 1 2 b
ES |
8¢ 51 CR, LF code selection 0,1, 2, 9999 | 1. 1
P E B
g" 52 Number of communication retries | 0 to-10, 9999 . 1 1
. 3 -
£ Communication-check time 0,01to !
g N L]0 i
© 53 interval . | 999.8, 9999 0-tsec o
@ & d 1 I 0
f=4
2 0.01Hz
[*3 3 - t
g Note &y |; %012
5 . | | Rated
g 010500 [ 0.01A |- output | ol oy
o ' .| -current. :
£ £ 57 Free—Wheel?riV time for rest#nr [oorto : O.sec. | ...9999
58 ee-wheeling tme for 1estat | I'sséc, 9999 | O1%eS | 09999 )
D - N FRETIEY e ’
TP 58 Start-up time for restart “0'to 5sec. 0.1sec. .|~ 0.5sec. B
59 | Input terminal allocation 0 to 9998, 1 9999 p78
; Pt e 9999 . R e
60 |'Input filter time constant - .. ].1108,9999 SR 9999
P 1, AR N i :
. o 2 %, D N .80 |:
62 Open motor circuit detection level 2*929200/' 0.1%. ..-5.0% P
i~ - N
£ 63 Open motor circuit detection time 10.05,10 1sec, 0.01sec. .. |... 0.5sec.:
g ks 9999 ¥
3
g 64 | Constantoutputrange slip v g4gq ~ .| 9999 p.81
-§ compensation selection R - S vl :
2 65 Retry selection ...« _..--10,1,2,3" 1 “o T
5 | Frequency for stallprevention ' 0 01H; -
® 66 function level reduction start e
@ : f (Note 6).
S i e M LT BN xS EERR Y | : P82
67 Retry count after.an occurrence.: |0 to 10, 1 . 0 g ;
B of inverter alarmi ../ 10140110 [0 I feant B i
88 Retry waiting time .. .| 0.1 10360sec| ~0.1sec. 1sec.
69 Clearing retry count" ' ) 0 G ' o K
70 Spgqaj regenerative tzrake duty 10 to ‘30 % Q% i p.83
| fatio L (Note 2) - o
~59 —
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22. PARAMETERS - ‘ e s

B Parameter List

Func-| Parameter O s . " Factory- = | Customer's [Refer|.
. g N . .
tion No. . : ame . ’ Settmg Range Setting Selting | to:
AL Ap\ icable motor selection 0,1 1 0 :
710 145KHZ | - P83
(Note 3) 0‘.’1ka1 ‘ 1kHz oy
Selection for 0 to 5V/0 to 10V (0,1 A o0
' w ) Selection for current input 4 ' -
5 74 reference/ starting:command, - {0, 1, 1 i g ™
5 rotation direction. command 100, 101 I S p.84
‘5 selection : EE O :
w T
§ 75 Reset selection/ detection of ' .| 0103, 14 to Sy 14 :
"5 parameter unit disconnection " {17 : N |
? [ . : ‘ N H
» " i : 0.01 to
1 Y <10 SR ER O R . :
< 76 Slip compefnsatuon time c}ons’ aﬁ“ 10s6c.. 9999 0.01sec 0.5sec
S . ; . !
o Selection for disabling | :
I} 7 parameter writing ' ; 0.1,2 0 p.86
Selection of reverse rotation i | 4, * Ha ¢
8 |preventon T otz o i
79* Séelection of operation mode Otod4,6t08. | ... 1 . | 0.
. . - = To.1 to37kw, ‘ 2
80+ Motor capagity 9999 {Note 4): 0.01KW - | . 9999 .89 |,
81 Rated'slp. ¢ . 101to10%, 9999| -0.01% | 9999 ¢ o
S R [0 6. 400Fz - |
91 Frequency jump 1A - - 9959 . 9999 :
: = i
3y Q0 THZ e s i
92 Frequency jump 1B 100 Hz 9999 ]
I 0 to.400Hz, o . :
(58| Frequency lump ? B i R sy ). e
@ ['0'fo'4ooHz, .| . 0.01Hz.. | J
s e i g N W oo il H ¢
% ?4 | Frequen§y |ump”2B ‘ 9999 (Note 6) 9999 )
I ) : 00Hz, . k&
5 9999
S . ARy P80 —
2 -|.0-to. 400Hz,
g 91
o) 9999 ... i
[ ] o =
- 0'10°400Hz,
‘ g 9999
@ 0 o '400Hz, =
9999
£07400Hz,
19999 g
0107400Hz, | 0.01HZ' :
{Note -6)
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22. PARAMETERS | TRS Fe TR
b ]

u Parameter List

Func-| Parameter Neine Setting Ranael ‘Minimum | Factory- | Customer's [Refer
tion No. 9 9 Sgttiyng . setting ;ening to:
e 010 400Hz | 0.01Hz -
L "
s " 1< (Note '6) 19999
2 c —
25 EATTNCRTE R ran 7 .
fe) gl 0 to 400Hz, 0.01Hz 9999 p.90
g € (Note 6)
- e - —
c 10 400Hz, .. 0.01Hz,, .
e otes) | T |
ST e P p.91
oto | I P
@ P ;i
£ 6otz | 9".301Hz | v fore
5 1 otk | (v [eorz|
< 400Hz| OUTE | V) JOO0RZ] p92
5 0to )
g ook | 001HZ | @mA) | oHz
o ! _ -
.. {(comay|60Hz
g e ek
g Selection of.the parameter unit 012 '»"‘1;" 0 : A
é i ‘display data o p.83
\‘\\m 2 7 R
3
o
Q
o - -
g & ik M e S R
[ 998+ Parameter all clear - . - : -
@2 - - - - p.94
= 999x Parameter clear . - e e o

Notes 1: For 0.1 K to 0.75 K models, setting is “85%". of .the. rated current of the inverter. ...
2: The duty ratio indicates the “%ED” 'of the operation of the. built-in, brake lran&stor
3: During the operation of the mvener the change or wntmg ‘of the et a|ues IS restrlcted to either of
the following ranges. i
(1) 0.7 kHz to 1.1 kHz T
(2) 1.2 kHz to 14.5 kHz no‘permmed
4: 0.2 to 3.7 kW for the 400V type
The unit has been calibrated betore sh'pment 's0_th
Set s0 that the frequency is sllghtly hi
If the setting value is 100 Hz or hngher, .
: The setting values of parameters ‘marked with * can be changed dunng operanon evén if Pr. 77 is set
to 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: Fioj can be changed or written while the inverter is operating even if the seiting 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.

—61i—
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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 frequency (Hz) frequency
selected with Pr.80.

[Pra] [Pr2 | Setting the uppern Himit of frequency
Upper limit frequency Rt B J'me [GX]]
Lower limit frequency § ' T

. i range
ot is possible to clamp the upper and lower limits —y a0V @A)
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 limit frequency” is equal or ‘
larger than the value of Pr.13 “Starting frequency”.

-62 - “
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22. PARAMETERS Pr.3
e~ =

| Pr3 | Setting the base frequency

Base frequency
Base frequency voltage

® |tis 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.
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22. PARAMETERS

Setting the multiple-speed . o
3-speed setting Multiple-speed setting Multiple-speed setting Muitiple-speed setting
Pr. 126 . Pr130
{high speed) {speed 4) {speed 8) (speed 12)
3-speed bsening Multiple-speed setting Pre Multiple-speed setting
; 27
{middle speed) (speed 5) (speed 9)
3-speed setting ' Multiple-speed setting - - . 1‘28' - Mhiple-speed seiting
(low speed) {speed 6) fEe (speed 10) B

Multiple»speed setting 9 Multiple-speed setting
(speed 7) {speed 11)

®ltis possnble to select the motor speed by simply
changing the external contact signal across
terminais HH/RM/RL/REX and SD.

® When using speeds 8o 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 possnble
using the {A] and [V¥] keys. ! EEEN

® By combining the setting for these parameters -
with Pr.1 (upper limit frequency) and Pr.2:(lower.
limit frequency); setting of up to seventeen
speeds is poss:ble .

Notes 1: If “9999” (factory- setung) is set for Pr.24 to Pr.27 and Pr; 126 to Pr 133 speed"‘
4 to speed 15 are not selected.
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 Iow—speed (RL) is 50 Hz,
output frequency is 50Hz.
3: If the multiple-speed signal frequency setting signal are input, the multiple-
speed operation is given priority.

“Pr.d4 = Pr6

Multiple-speed setting
(speed 13)

Multiple-speed setting -
(speed. 14)

Multiple-speed setting -
(speed 15) —

4: The multiple-speed setting can be made during elther PU operation or external .
operation.
RL RM RH REX speed it
~ - [@) — Pr4
- [e) - — Pr.5
[¢) — = - Pr6 ¥
O O ~ - Pr.24 (when Pr.24 is 9999, speed.4 is‘not set)
[@) — [¢) ~ Pr.26 (when Pr.25 is 9999, speed 5 is not set)
— [e) [e) - Pr.26 (when Pr.26 is 9999, speed 6 is not set)
O (o] [e) - Pr.27 (when Pr.27 is 9999, speed 7 is not set)
- — - - [e) Pr.126 (when Pr.126 is 9999, speed 8 is no set)
- - O O Pr.127 (when Pr.127 is 9999, speed 9 is the same as Pr.4)
— [e) ~ [@) Pr.128 (when Pr.128 is 9999, speed 10 is the same as Pr.5)
e} - - [@) Pr.129 (when Pr.129 is 9999, speed 11 is the same as Pr.6)
O [e) — O Pr.130 (when Pr.130 is 9999, speed 12 is the same as Pr.24
[@) - [e) [e) Pr.131 (when Pr.131 is 9999, speed 13 is the same as Pr.25
- O [e) [@) Pr.132 (when Pr.132 is 9999, speed 14 is the same as Pr.26
[e) [e) O O Pr.133 (when Pr.133 is 9999, speed 15 is the'same as Pr.27)
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22. PARAMETERS Pr.7 - Pr9

Pr7 | [Pr8 | Setting the acceleration/decsierstion time

Acceleration time
Deceleration time
Base frequency for acceleratiornvdeceteration

® Acceleration time (Pr.7) indicates the time in
which frequency, starting from OHz, reaches the L
reference frequency (Pr.20). Deceferation time foeed el Time

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

o |f “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 ’

\1]@?.{.‘2:“‘“‘
| Time

[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”

§ Output fraquency

control by setting the DC injection braking voit- DC inj 1@.@:[’ -~ *
age,' braking'time, and the frequency at which "‘m“‘"" pam Time -~
braking, applied. BTG inject ing time
* DC dynamic braking voltage (factory-setting) ... 6% r.11DC infection braking
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 sat in the range of
0 to 60Hz.
~
Nre”
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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.

(actory-seting)
For constant torque load (conveyors, carts) For variable torque load (fans, pumps)
100 % 100
58 5
gs =
K 3
Basa frequency Base frequency
Output frequency (Hz) Cutput frequency (Hz)
For vertical loads For vertical loads
Boost for forward rotation ... Setting for Pr.0 Boost for forward rotation ... 0%
Boost for reverse rotation ... 0% Boost for reverse rotation ... Setting for 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 trequency Buithogomensort [ /.7
seting range  |e—e | I\ ~ ( Time
lerati : R
Jog acceleration/deceleration time : : ; Reverse
: : . rotation
Forward rotation TN
STFandSD : 1
Reverse rolation| __mL,
STR and SO

©® 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

[Pri7] setting the thermal relay input
®The function allocated to terminal RL/OH is

switched according to the setting of “0" or “1” for Sofing0) Seting 1]
Pr.17. (factory-setting) 4
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, @Eﬁ‘i‘;’"” W ;?_,@Mmr
or that of the thermal sensor built in the SD¢- - -~ m'—*“j .
motor. (N.C. contact) ~ SOp—- N
-~ Newr’
Function of terminal RL/OH
Set OH (external Comment
value peed ‘
AL (low-s ) thermal relay input) .
0 [ 4 (factory-setting)
®

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 “17.

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.
o Referto Pr7.

O
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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

should be 150% (factory-setting). HlEr2d - 99w

o

@ |f the motor is controlled to run at a speed faster bz
than 60 Hz, there are cases when the motor can- gg
not be accelerated because motor current does _E 3
not increase. For such cases, it is possible to E 5 €
reduce the current limit level in the high frequen- 5 i g;z
cy range to improve the motor operation charac- WoR ot
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.

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

Note: The setting vaiue of g§ 150
Pr. 22 can not be S3
changed during opera- 'EE 901 - -
tion even if Pr. 77 is ';‘:_§ Qg -
set to 2 (writing during § g zzag .- o
" =1 % +-
operation enabled). o§ 060100 200 300 400 Ouiput frequency

® Calculating the current limit function operation level

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

100
where,
_ Pr.66 (Hz) x Pr.22(%) B= 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 )
]

[Pr29| Selecting the jon/deceleration pattern

® The acceleration/deceleration pattern can be seiected according to the application.

Setting: 0 (linear acceleration/decsleration pattern) |
This is the general accelieration/deceleration pattem and the motor
is usually operated with this setting.

Setting: t (S-pattem AS[

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

The pattem 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 acceleration/deceleration reference frequency (Pr.20).
The actual acceleration time “t* seconds beyond the base frequency “b” is calculated by the
following formula.

T xP 4 §T T: Set acceleration time (sec.)
Pr.3)? 9 I 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

I Pr.30 l lPr.70 ] Setting the regenerative brake duty ratio

Selecting the regenerative brake duty ratio

Setting the speciai regenerative brake duty ratio Setting
Setting for
. 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 (tactory- (Note 2)
must be increased, it is necessary to use an optional FR-AQ24/ setting)
high-frequency brake resistor (Note 4). A044-0.4K 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%)

Notes: 1. The brake duty ratio indicates “%ED" of the transistor of built-in brake.

2. 1f 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 should be increased, the value must be smaller than the
permissible brake duty ratio (refer to page 94) of the external brake resistor. (MRS
or FR-ABR)

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

A\ CAUTION

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

Pra1 | [Praz] [Pra3] serial communication functions ‘
-wnmmmm-smwmmmmm |
Communication speed Sutbnnumuruualon-CR,LFwdsuhajon
Operation command selection Data gt Nurmber of communicaion retries
wmmmmn s«opbnmgm Comuutoncmummw )
~N .
- .

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

| 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 Display 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.

® Setting should be made for the Ioad’'s speed at setting)

60Hz. Set the speed of the load

operating at 60Hz.

Notes: 1. This setting is valid only for the 00 Example: f the satting is
monitor mode using the parameter ;01 "950"_ {t/min), value
unit. Parameters related with other 9998 950" is displayed
speed information such as Pr.1 ‘”m':'eo:Z 8 ”
should be set in units of Hz. :::fs ;sie; :”c'

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 >
external frequency reference signal of 5 VDC or %
10 VDC. H
i !
3 Frequency 5V(10V)
setting signal
l Pr.3% ] Frequency at 20mA input
® Set the output frequency corresponding to the &
external frequency reference signal of 20mA. z [res | SO 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 tunction 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- Factory-satting..
ber to be set for Pr.40. Each digit represents the Termina FU: FU signal B
function to be allocated to the individual ter- —— Terminal RUN: RUN signal
minals.
sl“' Function| Function Description Related | | Note: If the setting of the st | ~ ’
value| code 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 ;’ze’: ':3 Tﬁ a or tha - It “02" is set, for ex-
requency higher than ample, “2” is displayed. ‘
the starting frequency.
Signal is output when
1 su Freqyency the output frequency Pr.41
arrived reaches the set
frequency.
Signal is output when
a frequency higher i
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 Overload the curent limit Pr.22
alarm o . -
function is operating.
This is output when Note: If the direction that the voltage is
Ogteonr the output current b 62 applied is mistaken, the inverter )
4 OMD ::?rcuit drops below a set Pr.63 :':‘:d be dlarlnaged st
L g e spacial care agains
detection Zalu;%un""g nveter mistaken wiring of the diode
pe . connection direction, etc.
~ M
P

Operation

[Pra1] Adjusting the SU trequency bandwidth

frequency %Adjushng range

Time

® It is possible to adjust the width to recognize the
arrival of the output frequency to the operation
frequency. Setting is made in the range of 0 to

+100% of the operation frequency, and when the Output signal i
b:mjmml_

Output traquency

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.

—74 - v
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22, PARAMETERS Pr.42 - Pr.43

[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 sat as foquired
the output frequency is below this level, the sig- _g / 5 /
nat 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.

® If a vaiue is set for Pr.43, frequency sensing is FU Hmﬁmﬁm
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,
where the timing to apply the electromagnetic
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.

level Rev'?rse

F
%w rotation

r.

® Example of output frequency sensing

MSB
— o
2 Inverter RA
g NFB (B) Brake &5 -4SB
~
5T @ &
g Start Motor 2
a STF g
'SD 5

as required Retoasi
the brak
FU (RA)[ CTevel [ON)

h
ok T e const p
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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. ﬁ
® 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  |pParameter No. OFF ON If “9999" (factory-setting) is set for
Accotaration Pry ° Pr.45, the value set for Pr.44 is used
time -y ° 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 P vector con?rol mode is selected by
(manual) Pr.as Py Pr.80, setting for lPr.O, Pr.3, Pr.46,
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 M
® Before shipping, the output shutoff function is al- for Pr.20 (acceleration/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 fi ne! d motor cur-
o Al the output terminal FM, an ammeter (1mA full- ront. g‘;in ':::e bey :th:‘;;r w"‘(’h
scale) or a digital counter can be connected. For Pr.5‘5 (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 - .
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22. PARAMETERS PrS55 - Pr.58
0

| 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 moniter

© Set the output current (motor current) at which
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).

Factory-setting ... Rated output current of inverter

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

Pr.57 Pr.58 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 faiiure is made in the reduced voltage start

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 L LT . .
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- b
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. P~ i
2.2 K to 3.7K.....1.0 sec. "

) ey
® 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. .
[Pr58 | Input terminai sliocation '
*
® 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. “
Set Function :
value | Abbreviation Function Name Related Pr. Remarks
9999 Same as function before allocation ;:;: Pra7, Factory setting 4
] AU Current input selection Pr.74 ’ -
1 RH Muttiple-speed selection (high speed) Pr.4 ’ .
2 RM Multiple-speed selection (middle speed) Pr.5 ,
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 s
8 RT 2nd acceleration/deceleration selection® Pr.44 M
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
Forward

Stop jny
FM sol|ol2|sJ4|so 5 o—{STF
Al
!HI.DHIHM/AU] RH ‘ STF I sTR lmwnr STOP
{ I N
) 4th dgit -
| a0 dign
2adon |
st digit
] 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 hunction
.50 = 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 ’

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 4
set value results in lower response. !

Set Value 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.

Pr.61 Tone control selection

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

|
{
«1
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. i
’
'ﬂ -
e ~

mency 0| Time N
Pr62 The zero current wil '
vert /Y N Anapnn A A not be detected f Pr.62 "
3&?’ 0A I 1 and Pr.63 are set to “;
current : ; : 8999. :
3 : | About .
' Pr63; 100 ms: .
! . | . ]
H level (OFF) : L levet (ON) ;

OMD ‘

Kl
-80- '
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22. PARAMETERS Pr.64

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 sec
81 | Motor rated slip (%) The motor's rated shp is set. 9999
Pr.81 Rated slip = Synchronous speed at base frequency — Rated speed x 100 (%)

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.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 | 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.

- Refer to Pr.22
Prsal Pr.6% Rdry!uncdon

Pr.65 — Pr.69

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)

n 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 value
for Pr.67 °“‘P‘~":°' Retry count
Output output
Retry not
0 — - executed
{factory-setting)
1to 10 x O 11010
i01to 110 O X 11010
= 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

e 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-nioise Increases
operation is
. . R possible.
© During the operation of the inverter, the change
o . : ) Generated Increases
or writing of the set values is restricted to either noise (rote 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. it 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.
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22. PARAMETERS Pr.73 - Pr.75
L e

Pr.73 l Selecting the frequency command voltage range

o |t is possible to change the input spscification Set val
| Voltage at Termi
(terminal 2) according to the frequency reference e ::"o o 5 VDG in:mm nal 2
voltage signal. ‘ 0 (factory-setting) ‘4
If voltage of 0 to 10 VDC should be input, change 1 For o010 10 VOB |
the value to equal the input specification. ofto Input

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

o The inverter can be operated by the frequency
setting current signal (4 to 20mA DC). If the cur- Set Value Input st Terminal RWAU
rent input signal function is set for the RM/AU ter- For multiple-speed selection
minal, it is possible by closing the circuit across 0/100 (factory-setting is 0°) ;
terminals AU and SD to use this function. - -
The external run terminal function can be set for 1101 For current input selection
the starting command and rotation command.

Pr.74 =0, 1 Pr.74 = 100, 101 0: open .
STF STR | Run state STF STR  |Aun state| 1: shont ,
0 0 Stop 0 0 Stop .
1 0 Forward 1 0 Forward
0 1 Reverse 0 1 Stop :
1 1 Stop 1 1 Reverse ~~ ’
'

Resat selection/detection of parsmeter unit disconnection

@1t 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 detaction 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. P
— 84— '
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22. PARAMETERS Pr.75
-

Key Operation after
Set Reset Conditions External | 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
Rasel input is possible LED is lit and inverter
3 | only when the protection O O

utput is shut of.
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

@ |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 A “
Pr.6, Pr.24 to Pr.27, Pr.126 to Pr.133) can be set any time. haud N
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 ‘

Set Value Rotation Direction

® Select the reverse rotation lockout function if Forward and reverse

reverse rotation operation due to erroneous input Y {factory-setting) ‘
of the reverse start signal causes a problem. Raverse rotation disabled 1
Note: Both parameter unit and external 2 Forward rotation disabled

operation are effective. |

Pr.79 | Selecting the operation mode Set Value Operation Method
® The inverter operation modes include ex- :"?:hi"gﬂ:he :tpefat:on m°?°
ternal operation mode in which external 0 een the external opération
X R mode and the PU operation mode -
signals are used to control the inverter and factory-setting) /: J
the PU operation 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) .

N i .

8 (Note 4) Localauto extemal signal selection i
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

Operation

® 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 io page 35.) .

Set Signal (MRS |

Value and SD) Function and Operation :

* In the extemal operation mode, oulput is shut off. 4

¢ * Operation mode can be switched to the PU mode. .

* In the PU mode, values set for parameters can be changed. i

* 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 |

disabled. !

4. In localauto external signal selection mode selection is made as indicated below. (Refer 1‘

to page 37.) H

Mode change is not allowed during operation. Change the mode only while the inverter is .

stopped. :

!

Signal ’

Set Value | 2 and SD) Mode 3

Closed Extemal operation mode only :

8 (not switchable to the PU operation mode) j
Open PU operation mode only

pe (Not switchabie to the extemal operation mode) 1

¥

i

~~ ‘

Nt

—J'

‘

4
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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
mode.
1. 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,
2. 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.
4. 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 Pro1 - Pr.133 )

[Pro4] [Pros | [Prse]

Frequency jump N

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. N

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
Prog 38 %

@,

: 4
Frog aa
Ouput  [Pro4 28
fraquency
r2) [Tl ea
B2 e S——
Prog 1A range will be the operation
froquecy shown with the « N
mark. .
Frequency 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| |Pr.132] |Pr.133

= Refer to Pr.4.
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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-train output at the FM terminal ts used

. ) - 1mA full-scaie) |
to display the monitor data on the digital counter. [( ! 'E)AL
At the full-scale value, explained in the item for il
Pr.55, 1440Hz is output. if the operation frequen-

cy is selected to be monitored, the ratio of the Pulse width T1 m;dbym sb

output frequency at the FM terminal can be set setting for Pr.o00

by Pr.55 Pulse cycle T2: Set for Pr.55

e (valid only for frequency moniter)

Note: Factory-setting (at 60Hz): 1mA corresponds to (EW mm:)u«-, Hz r
the full-scale indication and FM terminal output E 1FM
frequency of 1440Hz. >SD

L
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22. PARAMETERS Pr.902 -~ Pr.905.
e

Pr.904| [Pr.905| Adjusting the gain and bias for the frequency satting signel
Bias for frequency setting voitage '

Pr803| Gain for frequency setting voitage

Pr.804 | 8ias for frequency sefiing current

Gain for frequency setting current :

® The output frequency can be set corresponding to the frequency reference signal (0 to 5 VDC, N
0 to 10 VDC, 4 to 20mA DC) as required. (Refer to page 50.) 7~~~
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.

“ ; 2
Pr0d VoV, N
. BA = :
Setting to obtsin such =4 Fr.g08 '
chanactenistics i Bias . .
possie Pr802 “§ o vi vz 5%(10V)
[Procd (amayen  (12) (20ma)

Frequency setting signal

Y

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 804 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.990| Selacting key click sound (parameter unit)

® This parameter is used 1o select whether vi“; Key Click Sound
click sound is output or not in response to -
the key operation on the parameter unit. 0 | Not output (factory-setting)
(Refer to page 52). 1 Output

[Pr.991] Selection of the parameter unit display deta Set Contents

Value
0 Standard specification

® The contents of monitor display of the
parameter unit can be fixed (or given

priority) to the set frequency. 1 Set frequency is given priority.
(Note 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 | Ciearing the alarm

@It the [WRITE] key is pressed after reading the data set for Pr.966,4he 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

|t 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.908 - Pr.999

[Pr.9s8] [Pr.99s| Initistizing the parameters

Parameter all clear
Parameter clear

® 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.999 ... Parameters excluding those used for calibration (Pr.900 to Pr.905). O
@ 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.

O
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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.

(2) Regular inspection
Check the following items which may be
checked only after stopping the inverter
at regular intervals.

b) The environment is normal. a) Check that the cooling system is cor-

c) The cooling system is normal. rect. Clean the air filter, etc.

d) There is no unusual vibration or b) Tighten the screws and bolts. Since
noise. screws and bolts will loosen due to

e) There is no overheating or discolora- vibration and themmal expansion,
tion. check the screws and bolts and

During operation, check the inverter tighten them if loose.

input/output voltage with a multimeter. ¢) Check the conductors and insulators

for corrosion and damage.

d) Measure insulation resistance.

e) Check the cooling fan, smoothing
capacitor, and relay. Replace a
defective part.

Testing insulation resisting using a Megger

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.)

o)
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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
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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
t the x 1Q range.
. (1) Leak of fivid o (1) (2) Visual (1) (2) Must be | Capacity
v Smooth] {(2) Protrusion of O inspection free of mater
ing the safety (3) Measure with abnormali-
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- (2) Disconnection C 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).
. Convel opara. | e inerter 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 ‘

Delly inspection and regular interval inspection

Inspection interval *
Locatien| Mem Contents Interval {ngnqets sthod Jadigr ,
Daily | 4 2 ‘ .
yeoar |years
(1) Abnormal Q (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 O
bofts.
(1) LEDs (@) (1) Check the (1) Make sure
Display | (2) Cieaning O LEDs on the that the LEDs
unit panel. are lit.
. (2) Clean with rag.
Display - % - ‘o
Indication O (1) Check the (1) The indication Voltmeter,
Mot indication of must conform | ammeter
er 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- 4
Overall | (2) Abnormal O body feeling ties.
inspec- | sme {vibration) and ‘
tion by ear.
(2) Smell due to .
overheating, !
Motor damage, etc.
Check with O | (1) Disconnect (1) Must be 500V Megger. .
Insula Megger (across wires from the higher than
ton ' | terminats and U, V, and W 5MQ. ;
. ground terminal) terminals.
rosis- Motor wires
tance should be
included.
1
Note: The value for the 400V class is indicated in the parentheses. d .
Newwr”
4
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23. INSPECTION AND MAINTENANCE
R e

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.

(1) 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.
(3) Relays
Relay contacts deteriorate with use. Relays should be replaced according to the total number
of make/break operations (service life).
(4) 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.

(2

-~

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. INSPECTION AND MAINTENANCE - :

23.4 Measuring Voltage, Current, and Power in Main Circuit 7
o Measuring the voltage and current I‘
Since the inverter input/output voltage and current include high harmonic components, meas- J
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. ,‘
~ ]
Lo— z
r— ——— — .‘,}
/\\//\vﬂt Input voltage Output voltage ‘
n Input current OQutput current ‘,
i
)
4
»
f
4
“‘
\
*
o
o) '
3-phase power
supply To motor
0 A
@ ‘f\ -
(— 3
I
Measuring ? .
ingtruments =] .
1
‘

Measuring peints and instruments
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23. INSPECTION AND MAINTENANCE
(mE R e e R

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
170 to 253V 50/60Hz
voltage Vi | and T, and T and R. | volimeter (323 10 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
von‘g oV, 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.
- Pz 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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23. INSPECTION AND MAINTENANCE

Hem Measuring point instrument Remark {eriterin of measured value)*
Ffm 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
| plopeid
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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24. TROUBLESHOOTING
L

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. Is wiring at the Tumn OFF the reset
¢ PU is not reset terminal signal.
connected to the correct? Correct the
Err: Error inverter correctly. Is connector connection.
* High input voltage secured correctly? Use correct input
(approx. 260 VAC Is 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 Is output short-
operation Overcurrent circuited or
grounded?
Is deceleration too Extend deceleration
fast? time.

0OC3: Overcurrent during 's, oultput short- Che?k the b-ra'ke

deceleration circuited or application timing.
grounded?
Is mechanical brake
applied too early?

OV1: Overvoltage during Is acceleration too Extend acceleration
acceleration fast? time.

OV2: Overvoltage during Is 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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24. TROUBLESHOOTING -
e

Display Probable cause Check Corrective action
.0 Thermal retay for s is motor used in the * Reduce the load. .
THT: waming inverter is tripped. overioaded condition? Increase the capacity
i f [ 8
THM: Overload waming | (o reiay for motor is of motor and lnverter ‘
tripped. “«
o I8 there foreign matter i» Remove foreign matter. ,
. Cooling fan of the inside the fan ¢ Check the wiring. .
FAN:  Fan inverter has stopped. assembly?

Is there wiring error? !
Operation of the stal  Is mokor used in the |+ Reduce e load. ’

g prevention function or overioaded condition? Increase the capacity ) Ll
OLT:  Stall prevention the current lmit function of motor and inverter. R—
for a long period

, - .
BE:  Brake transistor alam Is braking frequancy Reduce load (GD").

o1 Faulty brake transistor correct? Reduce braking
frequency. *
+ 1s the motor + Reduce load (GD?).
OHT: External thermal relay | An extema thermal overheated? Reduce braking 4
tripped relay has been tripped. [+ Is an extemal relay in frequency. Eliminate ‘
usa? sending. .
+ Is the number of + Replace the inverter. .
: Paramater storing « parameter writing too
PE: daevice efror Fauty EEPROM many?
Is EEPROM wom out?
PU disconnection Connector of the « Is the parameter unit  |* Instal and connect the N
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 « s the connector ¢ Replace the inverter.
. The connection of the section loosa? Securely connect. 4
CPU: CPU error option and inverter is )
incorrect. .
GF: Ground fault Occurrence of ground + |s 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 ! i
OPT:  Option alarm retries ars over or check | data and check time data o’
time intervals is over interval N
. PU stop key pressed + Pr.75 value + Change setting.
o Stop key function while Pr.78 = 14 t0 17, .
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?)

Motor does not stan.

* |s 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?

Check the values set for parameters.

* Is the reverse rotation prevention (Pr.78) function set?

¢ Is the setting for the reverse mode (Pr.79) correct?

* Are the setling for the bias and gain (Pr.802 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 start constrained?

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
opposite direction.

is the phase sequence (U, V, W) at the output terminals correct?
Are the start signals (forward, reverse) connected correctly?

Actual motor speed
differs from the set
speed excessively.

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 shieided
wires, if influenced.)

Motor acceleration or
deceleration is not
smooth,

Is acceleration or deceteration time too short?

Is the load too heavy?

Is the stall prevention function activated due to excessively large value
set for torque boost?

Motor speed varies
during rotation.

I3 the load changing?
Is the frequency setting signal stable?

Motor current is too
large.

Is the load too heavy?
Is 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? B
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 DR
fluctuates duf'f‘g ¢ In the general-purpose magnetic flux vector control mode, is the p—
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.

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
decelaration £a (0C3)
if the DC voltage in tha main circuit Ouring £ 0 (OVY)
R ™ acceleration
Regenerative exceeds the specified value due to During constant
oveegrvona o shut-off regenerative anergy during braking, the eedg cation £.0.0 (OV2)
g protection circuit is activated and inverter g’ - gope 10
output is shut off. urin
up deceleration | L4047 (OV9)
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
AR
Overload Motor output is shut off. To operate a multiple-pole motor or more £ (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
extermally, or the thermal relay built in the motor is activated
{contact break), the inverter output is shut off. In this case, E.0H (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
large regeneration energy (optional brake resistor connected), | £. b€ (BE)
the function detects the error and shuts of the inverter output.
The error signal is output and the inverter output is shut off.

Extemnal thermal
relay input (“2)

Brake transistor
error detection (*3)

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)

number of retries, the inverter output is shut off.
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Display
Function Name Description (Parameter unit !
If the cycle of the CPU is not completed within the set time, 1‘
CPU error the seff-diagnostics interprets this as an error and shuts off ELPU  (CPU) {
inverter output. 1
If current exceeding 150% (*4) of the rated inverter curment .
During | flows in the motor, frequency ramp is haltled until load current | indicating lamp i
accele- | is reduced to prevent overcurrent shut-off the inverter. If the of the monitor i
ration load current is reduced to 150%, the frequency will increase | mode blinks 1
again. ~ .
S::'g If current exceeding 150% (*4) of the rated inverter current Indicating lamp N’ ?
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 spoed the load current is reduced to 150%, the frequency will After the stop,
fimit stall ;g:'a' increase again. £0u (OLT)
prevention - _
It the motor regeneration energy increases excessively and 3
exceeds brake performancs, this function stops decreasing of t
the frequency to prevent overvoltage shut-off. Deceleration -
During | continues after the regeneration energy has been reduced. Indicating lamp i
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. -
cumrent is reduced to prevent overcurrent shut-off of the 4
inverter. If the load current is reduced to 150%, the '
frequency will decrease again, ;
i a ground fault current has flown due to a ground fault N
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.) i
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) b
inverter output is shut off. o~ v
oo’
4
4
1
)
-
1
*
]
|
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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.

*2. This function is valid only when the “external thermal relay” is set.

*3. 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.)

*4. 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. 7~ ,
‘-’

(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)

~
A d

Electromagnetically | ... Route 4) —{Noises radiated from the power lines —}..Route 2) !
inductive noisss Route 5)

Electrostatically |....
inductive noises

.Route 6) —{Noises radiated from the wires connected to the motor _|.......Route 3)

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

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.

123 (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. O

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 4

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.

it 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 Resuns 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 1o redtice induced noises remarkably
(1/10 'to:1/100) by -using’ shielded' cable for the sugnal
lines.

Running the signal.line apart 1rom inverter output line
is also eﬂechve to-reduce induced noise (reduction
1/2 to 1/3 by running the stgnal Ilne 30cm apart from
the inverter output Ime) . .

120 n
I
100
W TE
vohtage i
(98) 60
40 1
20
OUI 1 10
B z)

Noise lrequency (MH;

Differances in knterforance vokage according
1o the ditfarence in carrier requancy

(

| l " inverter: FR-A024-3.7 K

100 Triicy 1 Molor: SF-JR 4P 3.7 KW.(BHP).
. -ablos. ”-oulp«ﬁwomysoﬂz ;
induced - .
: ‘(':;)‘“ l 'Sm(ns.q feet)
B : L Inverter { d (cm
(e ol i (ndo 1450
g 1=
! T [GoaxE
—
- T seb = = FR-BSFOI M R
B 1+ Trem ey
Termination
40 50 ‘e between the lines

1.81)(15.75)(19.69) ., d1cm(mches)

mverter
-

'@ Noise protection measures

Installlng filter (FR-| B§F01)

in the inverter mtput fine . . Panel

- Power
SUPD'Y
Instaliing ﬁller {FR-BIF)
in the inverter intput line | l

Separating the sensor circuit from |
e the inverter and its power fines by H

870

more than 30cm (11.81inches) (at™;
least 10 cm (3.94inches)
Power B
supply for -3 ©
controt  Notto ground di recny |

to the enclosure - J/r ¥as
Not to ground to the control lie

Usingy4~co cable for motor
----- = power cable ; Using one wire
I. o for grounding

hi ed Mlsled-wwe pair cable

T Not o glound the shielding, butio oonnect itto. ...
the common line for‘t’ne signallings” 3 :
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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 guidetine” .
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 harmmonic generating equipment. If any of the max- | J -
imum values is exceeded, this guideline requires that consumer to take certain suppression measures. i

Tabile 1 Maximum Values of Outgoing Harmonic Currents per 1kW Contract Power .

Recaived Power Vokage 5th Th 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 0.53 0.47 0.39 0.36
33V 1.2 0.86 0.55 0.46 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 i +
T Sum of equivalent capacities i
Over reference capacity i
.
[ Calculation of outgoing hammonic current | I
I
Is outgoing harmonic cur- Over maximum value !
rent equal to or lower than »
maximum valua? .
t
Not more than !
"} _maximum value t
Harmonic suppression technique is not required. ] .
!
o~
Table 2 Conversion Factors for FR-A024 Series Co 1
Classification Circuit Type Conversion Factor :
3 Three-phase biidge Withou! reacior K31 =34 s
(Capacitor smoothed) With reactor {on AC side) K32 =18
5 Self-excited 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 A
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 usad 65 41 8.5 7.7 43 31 2.6 18 -

Used (AC side) 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3
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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) Caiculation 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
- 0.1 — —_— — —_ _— — — p— -— — —_—
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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Leakage Current

Between the input/output lines of the inverter and in the motor, capacitance exists and due to this

capacitance leakage current flows. Since amount of leakage current varies depending on the
capacitance and carrler frequency, leakage current will increase if low-noise operation is at-

tempted by higher carrier frequency sefting. 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- L -

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.

o Use leakage breaker designed 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. 0

NFB Thermai relay Motor .

il H‘mwﬂ—n-‘—l
oy L tvater :rgﬁ;@ .
Capacitance between
the lines

T +
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 ~ 4
recommended. w‘

.
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-

25.1 Standard Specifications

® 200V Class

Type FR-A024- [ ) 01K | 02K | 04K | 0.75K | 1.5K | 2.2K | 3.7K

) . HP| 1/8 1/4 1/2 1 2 3 5

"1

Appiicable motor capacity kW] 01 | 02 | 04 | 075 | 15 | 22 | a7
Rated capacity (kVA) *2 0.3 0.6 1.2 2 3.2 4.4 6.8

. 0.8 1.5 3 5 8 1 17.5
g Rated output current (A) *7 ©8) | (1.4 2.5) (4.1) e a0 | (s

3 150% for 60 seconds, 200% for 0.5 seconds (reverse

Overload current rating *3 time characteristics)

Rated output vollage 4 3-phase, 200 to 230V

Rated input AC voltage 3-phase, 200 to 230 V 50/60Hz
§§ 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
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 a5 100 160

Cvonon g o2t generstion @) | @ | 65 | 70 | (20 | (150) | (240)

Protective construction (JEM1030)

Approximate weight (kg/lbs) 6 0.7/1.54/0.7/1.54]0.9/1.98|1.3/2.86|1.5/3.34/2.2/4.85(2.2/4.85
1 400V Class
Type FR-A044- [} 0.4K 0.75K 1.5K 2.2K 3.7K
" . 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
3 P g (1.4) (2.2) (3.8) (5.4) 8.7)
g Overload current rating *3 150% for 60 seconds, 200% for 0.5 seconds (reverse
9 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 .
A

Notes: "1: The values in the table indicate the maximum applicable capacity for Mitsubishi standard
squirrel-cage type motor 4P. Generally, the rated current (at 50Hz) of the applicable motor
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 cuent 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. —’ b
*6: The valug indicates the inverter without a parameter unit. A parameter unit weighs ap-
proximately 0.1kg.(2.2ibs)
*7. Rated output current in { ) is for iow-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).
1
£
o
e’
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e ]

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%)
Stai 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 deceleration), regeneration overvoltage |
Protection and waming functions shutoff, overload shut off (electronic thermal relay), brake i
9 transistor alamn, low boltage ("12), momentary power .
interruption (*12), external therma! relay activation, stall
prevention, ground fault overcurrent14

Am- | Temperature (*15) -10 °C (14 'F) to + 80 'C (122 °F) (no freezing)
bient| Temperature 90%RH or less (non condensalion)

g Storage temperature *13 <20 'C (~4 'F) to + 65 "C (149 'F)

8

Output signals

e b B b A A

Operation characteristics

Parameter unit
Alarm

Display

At her Indoor, must be free of corrosive gas, inflammable gas, oil
mosphere mist, and dust

. N Below 1000 m (3280.8 feet) above sea level, less than 5.9

Altitude, vibration misec (0.6G) (conforms to JiS C0911.) O

Environmental
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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. SPECIFICATIONS

25.3 Block Diagram

© Terminals for main circull
© Input termenads for control circuil
©: Output lerminals for corirol cinsuit

M8 [ ot oo ~
—-OEC
S )
Power supply —C | O $
P G o

) } <
v J Grounding
l POWER ‘
Extemal transistor common Q PC - o 0y v Curant H .
‘ power saneing sensing \
J— STF ALARM .
Forward ratation ——O ] ot ¢
Reverse rotation $—0 O ST >
y A -
Multiple-speed -
 {high-speed) g | Asm
:0- ourrent > . output a
input selection dow cPyU c
oxtemal ! ,

' RUN -
[eon] Operaton
- .- FU stalus
1 (tor wjnawon .
Fraquency satting SE reter o
variable resistor page 74)

12 W1k

Parameter uni
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

Symbol Name Description
. For incoming commercial power supply.
R. 5. T | AC power supply input | 1y ' connect power supply when connecting FR-HC option
terminals f
= unit.
§ UVv.w :::r:::ls Output for a three-phase squirrel cage motor.
@ [ 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 | motar 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 simuttaneously,
STR Reverse rotation stat | 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 ciose state combinations of RH and SD,
speed) RM and SD, AL and SD, seven preset speeds may be
I Muttiple-spead referenced. RM is also used as the current input selection
g 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
£ Muttiple-speed the 4 to 2 mA DC current frequency reference signal. If a
5 RL/OH selection terminal (low- | contact point signal of an extemai thermal relay is input to
% (Note) speed) Extenal OH and SD the inverter operation will stopped by tripping the
3 themmal relay signal thermal relay (contact break).
g input selection terminal
[$) Output shutoff terminal | Inverter output is haited by closing MRS and SD. This
MRS/RT | Second accelsration/ terminal is also used as the 2nd acceleration/decseleration
{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
RES | Reset terminal activated state which is retained. After closing RES and SD
for at least 0.1 seconds, open it, and fault condition will be
reset.
The common terminal for contact input and display unit
8D 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:n:;n::] ‘{:::;::r common temminal for the transistor output to this terminal.
This prevents malfunctioning of the inverter due to transistor
leakage current.
1o | Power supply terminal | o\ \boimum permissible foad current: 10 mA
for frequency reference
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25. SPECIFICATIONS

25.5 External Dimensions

]Standard specification] <200V class>

Mounting screw

M4 (4 positions)
2-¢5 hole When a
Aocessory cover /2 unitis instaed | Jlos
X 5 12(0.47) | D '-
' OPOWE: ﬁ mm (inches)
Onrm| = = Inverter type w w1 D 01 o2 03 04
;,;! 2 FR-ARR4-DIK | 105 L] ] 2 15 105 ‘
::;‘*“1 g’i 1 FRACAOZK | (413) | (366) | (260) | (0.47) | (0.58) | (0.41) [ (0.16)
:¢ . FR-AGR4-04K | 105 93 76 22 15 10.5 5
§ i (413) | (2e8) | (299) | (087 | (059) | 041 | 1020
" N _Q" FR-AD24-0.75K | 105 83 105 51 15 105 B
5(0.20) f (413) | (ae8) | 413) | 201) | (058 | (©41) | (0.20)
&0 zﬁﬁ‘:;___lw‘ | 60.24) . |FRaeetsk [ 1e0 128 118 62 15 10.8 5
w F.F"PUM unit) (551) | (504) | (457 | (2.44) | (089) | (041} | (0200
oz mew o whena |FAMRe22K | 200 | 183 | 26 | 61 | 285 | 105 | &
....... parameter unit is FRAe3TK | 787 | (740) | (ase) | (240) | (100) | 0.41) | (020)
A instatied.
o i I N Notes 1: Type 0.75K, when compared with the FR-Z024 series, is
hwt;lréng <ﬁ - i_q shorter in width by 35 mm (1.38 inches) and longer in
[ ] S § depth by 19 mm (0.75 inches).
— o 7 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-AG24-0.1K-C 105 93 6 a 4
295 how FR-AR4-02KC | (413) (3.66) (2.60) (185 | (018
Accessory cover g FR-AG4-0.4K-C 108 93 108 81 s
0 = 4= | (4.13) {3.66) (4.13) (3.19) (0.20)
8 i | FR-AG24-0.75KC | 140 128 118 92 5
3| | FRALTERG | (551 (5.04) (4.57) (3.62) (©.20}
% . FR-AQ24-2.2K-C 200 188 126 102 5
- p.,.m.,.,! FR-AG24-37KC (7.87) (7.40) (4.96) (4.01) (0.20)
unit is
4 O, siated | -1 “1: FR-A024-0.75K to 3.7K-C are equipped a cooling fan.
uozqg 12(0.47, D :J:‘m *2: Operating ambient temperature: -10 ‘C (14 'F) to + 40 'C
& .
(104 'F)
B FR-A024-0.1K-C to 0.4K-C B FR-A024-0.75K-C to 3.7K-C
(View at the arrow) (Vew at the arrow)
. 3-¢22 holl

30 40
2422 hole 30 375 (with ambber bush) (1. 15)(1 15)(1 57)
(with a rubber bush) {1.18)({1.48) Surtace cover E -
Surfacs cover = #17 hole* |

. (with a rubber bush) 1.50 9

: b5
T NiEE=q
*Cooling fan

* r217 hole applies to FR-A024-2.2K-C and
R-A024-3.7K-C only.

D1

73(2.87)
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25. SPECIFICATIONS

IStandard speciﬂcatlonl <400V class> )

Mounting screw
M4 (4 postions)

N
When a parsmerter| '
unit is instated 1 L
12(047) Ly
mm (inches)
FA-PUC3
iy w-m-brwm’ by ioverter pe w wi [} 01 o D3 D4
: 12 me (o.AJﬂn_d'u) whena  {FR-A044-0.4K 140 128 118 2 15 105 B
) . T A  iosahed. FRacsaoTek | 6550 | o0 | wsn | 08 | 0se | 04n | 020
Wiw -
hole [t ata] & FRACUIK | 20 | 18 | vas | 71 | 285 | 108 5 i
Lkl &l § FRAU2ZK | o8 | 040 | 38 | oo | (100 | ) | 020y
FR-AO44-3.7K .
Note . FR-A044-2.2K to 3.7K are squipped with a cooking fan.
[Fully enclosed specification | <400V class> mm (inches)
Mounting screw overer typs W Wi o o1 02 a ‘4
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 En ] o0 | ¢on | o) | se :
248 hote FR-AD44-0.75K-C | 200 188 136 s 1z )
= (7.87) (7.40) (5.35) (0.20} (4.48) {1.38)
FR-AOM-15KC | 200 188 128 s 12 3
(7.87) | (7.40) | (5.38) | (0.20) | (4.48) | (1.38)
FR-AGH4-22KC | 200 | 188 | 136 B e 3 ‘
(7.87) {7.40) (5.35) (0.20) {4.48) {1.36) <
FR-AD44-3. 7KL 200 188 138 5 112 3 !
(7.87) (7.40) (5.35) {0.20) {4.48) (1.38) A
lizoan _|lp1 *1: -FR-A044-2.2K to 3.7K-C are equipped a cooling fan.
D *2: Operating ambient temperature: -10 ‘C (14 'F) to + 40 °C 1}
a & parameter (104 'F)
B FR-AD44-0.4K-C B FR-A044-0.75K-C to 3.7K-C N
(View at the arrow) (Vew at the arrow) Ny
3-922 hole 30 30 40
2-422 hole 30 375 {with rubber bush) (1.18)(1.18)(1.57)
{with rubber bush) (1.18)(1.48) Surtace cover \ N
Surtace cover -3 #17 hole* ————— = = =

. (with rubber bush) % @)@@__‘ |
v T :

* $17 hote applies to FR-A024-2.2K-C and
R A24 3 TK ony.

D2
73(2.87)
v
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25. SPECIFICATIONS

¢ Parameter Unit

, , g
Front view Rear view S g Connector center
— <2 2o B .
g 8 :—‘ 4 g g =3 /2 #4 hole
| . o
o oo B = s |
oo o ==} & i
= ,,[\2-M3 L
@ 50. B| Depth4.5 T
b= I Insert nut 40(1.57) 1 1{0.04) g‘
A ~—]
e ! _JLswe0 ¥
//
Cover S ;
< 1
60 (2,36 14 10 {0.4Q) 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
ge | % | inverter Model (NFB) or (M) (mm?)
(kW (HP)) Class | Amp | GFI Breaker (NV) | ~a 8 c |RS.T[UV.W
0.1(1/8) | FR-A024-0.1K K5orH | 4 |NF30, NV30-5A |S-N11{S-N18[S-N20| 2 2
0.2(1/4) | FR-A024-02K | KS5orH | & | NF30,NV30-5A |S-N18[S-N20|S-N20| 2 2
5 | 0-4(1/2) | FR-A024-0.4K K50or H | 12 | NF30, NV30-5A |S-N18]S-N21[s-N21]| 2 2
§ 0.75(1) | FR-A024-0.75K | KSor H{ 20 | NF30, NV30-10A |[S-N18[S-N21[S-N21| 2 2
1.5(2) | FR-A024-1.5K K5 or 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 S-N11, 8-N12 2 2 o~
37(5) | FR-A024-37K ([ KSorH | 70 | NF30, NV30-30A S-N20 35 | 35 . .
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
22(3) | FR-AD44-2.2K K5 orH | 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 i
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)

[ 10(32.8) 20 (65.6) Wiring distance N '
(m (faet) —

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

¢ [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

Power supply capacity (kVA)

10 (32.83) Wiring distance (m (faet))

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 :
L}
® 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 foliows:
+ News Super NV series (Type SF, CF)
Rated sensitivity current: {An 2 10 x (ig1 + Ig2 + Igm)
f - Conventional 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 o~
‘ ign* . leakage current of noise filter on inverter input side ~
f 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- Conventional
turer. (For Mitsubishi’'s dedicated filters, New Super NV NV
refer to page 136, 137. ‘
pag ) Leakage current igs 33 x 1050"(;m =017
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 gainst g Total leakage 266 7.64
faut in the inverter secondary current .
side. Hence, the protective ground Rated sensitivity
resistance of the ioad equipment current (2 g x 10) ® 100
should be 10Q or less. ‘

« Leakage Cument Example of
Cable Path during Commer-
clal Power Suppty Operation
When the CV Cable is Routed
in Metal Conduit (200V 60H2)

« Leakage Current Example of
3-Phase  Induction  Motor
during Commercial Power
Supply Operation  (200V
60H2)

120 20 m I
g £
g © E 07
) 3 o
-2 q -} W
- g 03
{2 o i
14
LI 02 17
° e
35 423 0 15 15 87 75 152287 85
55 3 80 100 22 55 111853048
Cabie size {mw?) Motor capacity (kW)
~130 -

)

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




27. OPTION

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
7] g parameter unit or (e}
-s z:nmn::iz:‘ unk FR-C8L-(0 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 regenerative
. *
high trgquency FR-ABR-(HIO0 performance (permissible duty ratio; 10%)
operation
. . ] * 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
;:gg: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 lnszt or output c
EMC Directi == to a
i mp“a'r"ce ';Zise J— Noise filter in compliance with EMC models
fitter 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 15

Name {(Model) Specifications and Construction o
Parameter copy |® This unit reads the parameters set for a specific applucanon collectively and writes (copies)
unit FR-ARWO03 | them to other.inverters. .

(Japanese) ® Ten keys are available.
FR-ARWO3E [ Extémal 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.

g Accessory cover | Installation and removal is poss-ble ina one»!ouch operation..

® For the model not equped with a parameter unit, the
accessory cover is standard :

® Straight type- . . - TR ‘[Unit: mm ‘(inches)] :

SE3 020%™ o o . 035 080
I aramsierumls;de -
© Inverter side " (detachable) S Model
: ’ Straight
. type
FR-CBLO1 | FR:CBL-L1-| 17°(39.37)
"FR-CBLO3 | FR-CBL-L3'| 3 (118.11)"
"FR-CBLOS | FR-CBL-L5 | 5'(196.85)""

-} Parameter unit e L type -
connection cable
‘FR-CBL-

Length ¢ m
L-type (inches) .

With the iL:- pattem type ‘cable, the. connector may be affixed to the paramete viith"sr;re@s as
X . with the connector.on the. inverter side. . Fk o

Not’e’&- ; 'fhls femote operator panel cannot be mounted onthe inverter. Connect this operator
. : panel USmg the parameter unit connecinon cable

’ Installauon

70 (276) .
) ®:Cut'the rectangle opening:in tfie
Y . enclosure. - -

0 Mount the operatnon panel from the
front.and mount the fixing
from the rear of the panel

- them in place with the clamp' Screw. .y
Digital ® Plate thickness: 0.6 (0 02 inches) to h
operation panel B || i b 3.2mm (0.13 inches) - . -
{on enclosure) . i * 8. The operation panel cannet read and
FR-DUO1 . ~—-1 g wiite the parametars
L ,Comml‘ ) ﬁ. .
- Cutawaypanelvrew *poard - ¢
S—
| o] e
b QU1 B - _| Rectangle | 39|99
Y opening | 8| ¥
o 11 B R Control panel
IE 1 Fastening T ) .
1 )| vame |, 652 e
== e 25618%) [Unit: mm (inches)] *
” -182-
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; 27. OPTION

Name v in .. Specifications and Construction

_e2717)

L 500 . m_
(19.69)] 172(6.77)

-

B
l.ﬁsﬂ.iz T

42

(1.65)

Round cx:m\o-slyle terminal 4.3 hole.

== —3 gé = S
& S

. [Unit mm (inches)]

Brake reéistbr : -
MRS . Resistor name -
‘MYS - -

. use ratio () ; power (W) | motor capacity
1 MRS120W200 : | CoTE 0 200Q 15 { 0.4K (1/2HP)
MRS120W100 | <+ |7 1000 30 0.75K (1HP)
i 1.5K(2HP)
2,2K.(3HP).
2.2K (3HP)
3.7K (SHP). -

. MRS120We0 | 1 3% . 60Q |- 85

(MRST20WAQ |~ ¢ oo i ke 40Q H] 80

200V series (230V) |
g
o

Mys220ws0m | 6% <f" isooi2 | 2x80 i, a7k (EHP)

[ *2-line paraliel configdration * * 7 }*

istor temperature can

. During i aliétio_’rlﬂi)éfgér‘eful"bf heat as the brake r
392 °F) depending on the frequency of operation.

- ) | rise above 200°C

=133
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27. OPTION ‘

Name Spesifioath and Construction
A 500(19.60) 0" ™
g < i
! S
: ] 1 Inverter
! “":T_E;}.__ I —Jif Brake resistor
; (FR-ABR)
‘\ iiGhubrM wire
| —— !
/———Eve— o8, w N
wl Sene?
Unit: mm (inches)
Permis- ok Permis-
Brake sible Reaiat: | AP | gy s
resistor neme | brake A 8 c D E F |ance (@] (6% power
use ratio 9 )
FR-ABR- 140 | 126 | 100 | 40 | 20 | 25
S| o 10% (5.51) { (4.92) | (3.04) [(1.5D)](0. 79} (0.98) 200 |02{044)] 80
FR-ABR- 215 | 200 | 175 | 40 [ 20 | 25
ek resistor § 075k | 1% | (aue) | 787 | (8.89) J1.5n| 07|00y 10 |04 (088 10 *
® resis! 2 FRABR || T a0 | 25 [ 200 [ 80 | 25 |25 [ o [0 T T
::"“‘9'“ g e (0.45) | (8.88) | 7.87) [(1.97) ] (0.98){(0.98) = - )
equency 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 N
FR-ABR-[_ ]| | & [FR-ABA: % | 5 | 50 125 | & [ [ 261 0 | el ae
5.5K (13.19){(12.60) | (11.81) | {2.38) | (1.18)](0.98) o
FR-ABR- 115 | 100 [ 75 | 40 [ 20 [ 25 .
HO. 4K 10% (4.53) | (3.84) | (2.95) ](1.57}|(0.79){(0.98) 200 02044 80
< | FR-ABR- 140 | 125 ] 100 | 40 | 20 | 25
% vorsk | 7% (5.51) | (4.92) | (3.04) [(1.57](0.79)}{0.96) 700 02(044)) 60 N
< [ FR-ABR- 215 | 200 [ 175 | 40 [ 20 | 25
z H1.5K 1% (8.48) | (7.87) | (6.89) [(1.57{(0.78)](0.98) 350 (04088 150 .
& [FR-ABR- 240 | 225 | 200 | 50 | 25 | 25
: H2.2K 0% | (945 | ®88) | (7.87) (197 0.98) | (0.98) 20 jospa0)f 280
FR-ABR- 215 | 200 | 175 | 60 | 30 | 25 4
§ H3.7K 0% | g | 787) | 609 |238)](1.18) 08| ' 0B {176 900
FR-ABR- 335 [ 320 { 205 | 60 | 30 [ 2§
H5.5K % iz 2e0|a1en @] 0180 10 |2 (28n) 50
*Common to 1.5K and 2.2K A
Notes 1: Duty cycle of the regenerative brake must be tower than the duty cycle given in the )
table. hd
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
Jerminal block Power suppty— ToS{Y_dg
peceston e - < oLz
Model No. ! E
o Bl |
A
Unit: mm (inches)
FR-BAL (200V/230V) Est- FR-BAL 41 (A00VMO0V) Est-
‘AC for Capeci- mated mated
ty A 8 c ] E F [ weight { A ] [ o E F | weight
power factor (kofbe) (Kote)
FR-8AL- ] oaxw | 135 [ 84 120 [ 20 [Fas |1 2 125] 64 | 120 [ 120 ] 45 | 2.1
’ (5.31)|(2.52) | (4.72)[(1.72)] (1.77) 44) 48] (252|4.72)|(4. 73] (1.70) (4.62)
136 | 74 [ 120 [ 120 | &7 3 1501 78 [ 145 | 145 ] 55 37
OTSW | oan ol wrajualen| ™| we ssn]emlsrnismlem!™| sie
180 | 76 | 145 | 145 | 88 4 1501 92 | 145 | 145 | 70 5.3
1S (6.30)((2.99)| (5.7} [(5.71)}(2.17) M (8.8) [(5.91)](3.62){(5.71)[{8.71)](2.76) . (11.68)
180 | 98 | 145 | 145 [ 78 8 150 | 98 | 145 | 145 | 75 5.9
22w (6.30) [ (3.78) }(5.71)| (5.71) {(2.95) M (13.2) |(5.91)](3.78}}(5.71}] 571} |(2.95) w (13.01)
anaw | 220 [ 95 2007200 70 1 1 85 |220[ 95 [185(200] 70 [ | 85
) (8.68)](3.74) | (7.87) | (7.87) | (2.76) (18.7) |(8.66)[(3.74)](7.88)| (7.87)| (2.76) (18.74)
Notss: 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), salect 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
. » - mbf -
R e U e 0 e
38 T Wy
. FOR e
L 0 N
B o
o ] Is made in different . ! -
[El| J@ }Eﬂl‘ Manner from the MUSTABON g

above, noise reduction effect may be lowered.

Noise fillter Unit: mm (inches) “
{in \;ogtgphrm Loak
© Applicable Mass | Cur-
fard) Fliter | A B c ] € F a (kg) | remt
FR-ALF-[ ] (mA) .
FR-ALF- | FR-AO24-
0.76K 0,4K/0.75K | 340 120 80 295 100 045 |488)
FR-ALF- | FR-A024- [(13.26)] (4.88) | (3.12) |{11.50)| (3.9) M4 : i 1
2.2K 1.5K2.2K
FR-ALF- | FR-A024- 390 150 100 345 120 5 7
3.7K 3.7K (15.21)1 (5.85) | (3.9) [(13.46)] (4.68} ) (15.4)
FR-ALF- | FR-AO44-
HO.75K | 0.4K/0.75K
FR-ALF- | FR-AO44- 390 150 100 345 120 M4 | ¢ 55 6 as
H2.2K | 1.5KR2K |(15.21)] (5.85) | (3.9) |(13.46)] (4.68) (13.2)
FR-ALF- | FR-A044-
H3.7K 3.7
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27. OPTION
-

Name Specifications and Construction
[Unit: mm (inches)]

Radio noise
filter
FR-BIF(-H) 21,

4“4
[1.73)

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)]

NFB
inverter

Power :} A
supply s
110(4.33) Line noise filter T

95(3.74 25

0.89)

Line noise o
filter
FR-BSFO1

Notss 1: Wind the wire more than 3 tums (4T)
in the same direction for each 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).
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27. OPTION pEE L .

| Name (Modet) © ... ... . .. Specifications and Construction

’ + Connect with the parameter unit connection cable.

« The inverter operation, monitor and parameter settings are possible from an FA controller,
.efc., by using the RS-485 interface.

« No. of connected multi-drop link units: 31 units

« Transmission rate: 1200 baud

[Unit: mm (inches)]

§
70028 & 20079)
) A?TE SN —
Computer - ) _ iD ot
communication N '1\ sy ) E ’
wi AT P /
FR-CUOT - Cor fwexe ,

5{(0.20):

~138-
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27. OPTION

Ccuo3 S
Name (Model) """ specifications and Construction .
For specification refer to FR-CU03 manual o ) [Unit: mm (inches)]
~ : L G ‘ e ! o " Connect to the PU
. RS . . . . "< connector on the
i v : . . P . .FR-A024 and use.
ST 12/(0:47)
143
0.
Compatible -71( 2
Computer  ~ il
Link-Option ol
FR-CU03 =
RS422A/485 8
B 20
; [ ©79) |
. Note : FR-CUOS must ot b used with parameter unit
i . connactidn cable. -, i {
§ o ; i 1 i i i
Install onto the FR-
A024 and use.
=¥ i
b i
P e
Analog =
operation b
P | Lok ]
FR-AU03 g b Uit o
96560
Q 2-M3 screw/ [_Ig
< Degm: 5mm (0.4
g (0.20 inches)
=139 -
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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 Outline { ] | Welght
Loss Leakage
Flter P | fvectoctype | E D A B c (If::)] W | current (ma)
FR-AD24-0.1K 244 234 104 140 45 1.2
SF1308 © 1.5K (8.61) | (8.21) [ (4.07) | (551 | (1.77) | (2.65) 56 2
FR-AD24-2.2K | 281 268 164 200 57 2.1
SF1309 3.7K (11.08)|(10.55)| (8.46) | (7.89) | (2.24) | (4.63) 18 1
SF1308 SF1309
e (IO o |
E -:D
EMC Directive = ee l ee
ance = A . .
noise fiter
SF [ % h of w of w
=
= |
= . .
= .
E o 0 } -2N-1
= o
= Pl 2se ]
¥ X .
[ L A J [+ B
B
®. Specifications KEYWAY
Rated voltage: 230 VAC s
Power frequency: 50/60 Hz 2 10(0.39)
& —_
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 filter type and outline dimension drawing

Outiine
Fitter Appiicabi di ions{| W[::u L[:. Leakage current
type inverter type inches) (mA)
ry B T {ibe)) | (HP)]
104 | 140 | 38 | 09
SF1172A | FRAGMOKOTSK | 1ot oo | ool 18y | 5 28
FR-AG44-1.5Kto | 164 | 200 | 46 | 1.6
SF1173A 37K ©46) | (7.89) | (181 | @353y | ®7 57
'15 (oIRIOE o7 |
EMC Directive ° °
compliance
roise fiter [Unit: mm (inches)]
e KEYWAY
s020)] (] :
. . ( )I; 10(0.39)
3 (TR [
c x 5(0.35)
I}

Rotate 30" to the right

®. Specifications
Rated voltage: 460 VAC
Power frequency: 50/60 Hz
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27. OPTION
L]

. (2) High power factor convertar (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.

I ® The power regeneration function is mounted as a standard, so a large control capacity can
be achieved. (100% continuous regeneration is possible.)

! ® Multiple inverters can be connected to one high power factor converter.

[ o The high power factor converter unit and standard accessory. standalone box, reactor 1 and .
reactor 2 are used in combination.
8 Specifications o~
Type FR-HC- [ 200V 400v ~—
7.5K H7.5K
Applicable inverter capacity (Note 1) 3.7 KW o less 3.7 kW or less
Rated input voltaga/trequency m ;’gx ':Offv S0HZ 1 3 phasa 380V 10 480V 50/60Hz )
Rated Input current (A) 33 17
Rated output voltage (V) 283V to 335V DC 558V to 670V DC
Unit (K 8 (17.64 9 (19.84
m;sidﬂ: )()necbr 1,2 . o !
weight axterior box) otal (kg (1b6)) 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) | (3.84) | (9.45) | (9.08) | (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 ‘
i -
. 1] "
w o} w D w 0
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27. OPTION

B Basic connection diagram

Reactor 1
FR-HCLO1)

NFB  MC

R24

Power 52 04
T24

supply

-1

HwxD

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.

2. Maich 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”. ’
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27. OPTION _
R R ——
(1) Brake unit .
® BU Brake Unit (BU-H}[ ][}

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.

¢ Brake unit selection table .
Motor (kW) (HP) | 0.4 (1/2)
voltage 15 (2 22(3 375
Line Braking torque 0.75 (1) @ ® ®)
50% 30 min. BU-1500 BU-3700 %
200V class - ~r .
100% 30 min. BU-1500 | BU-3700 BU-7.5K
400V 50% 30 mn.w, BU-H7.5K
100% 30 min. BU-H7.5K
o Combination between brake unit and discharge *
Brake unit Discharge resistor Wire to be Used (P, N)
B8U-1500 GGZ300W-50Q omm’
BU-3700 GRGZ200-10G Serial connection (3 pes.) 2mm?
BU-7.5K GRGZ300-50 Serial connection (4 pcs.) 3.5mm’
BU-H7.5K GRGZ200-100 Serial connection (6 pcs.) 2mm’
[
N
S’
4
)
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27. OPTION

® External Dimensions

©® Brake unit ©® Discharge resistor
D .
g #N hole Terminal
—
. 191500k N
o o] § 1 Themal 2 . : Ir-”
relay reset c
LED 2192 bution _ tﬁj
M @lo 8
beake unh
operation) N
b
5.8(0.23 M
B | |8 c
o g . '
& [Unit: mm (inches)]
Twe| A | B | Cc | D] E|F |G ]| J]N
GGZ | 42 | 333 | 00 | 274 | 40 | 40 | 78 | 95 | 55
[Unit: mm (inches)] | X | 188 [0a 100217 |(10.79) (157 | (157 | 307 | @37 | 022)
ry . < GAGZ| 33 | 308 | 287 | 266 | 26 | 22 | 53 | 8 | 5§
———————— —— 200 1 (1.30) ((12.08){(11.30)[(10.47)| (1.02) | (0.87) | {208) | (0.24) | (0.22)
BU-1500, 3700 75K | 100 (374) | W8 | M EM [ttt e T T e T T T s
BUAT 5K j0@3) | wiEsh | MEETH | w0 | (181 (1015|1213 | (10.mm] (150 | (1.57) | (309 | (0.38) | 0.22)

® Wiring Example

Notes: 1. Connect the brake unit to the inverter so that
Motor the terminals of the same symbols are con-
nected. If the brake unit is not connected cor-

ractly, the inverter may be damaged.

Inverter

Discharge resistor 2. Wires connecting the inverter and the brake
i) unit and those connecting the discharge
P capacitor and the brake unit should be as
o short as possible. If wire length exceeds 2m

Brake unit (6.56 teet), 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.

-145—
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27. OPTION

\ ® 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 o '
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.)
3.7K (SHP) 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 pes.)
3.7K (5HP) GRGZ300-200) Serial connection (4 pcs.)
o Short-time permissible power .
100r—s
\,1 .SI\( 0'1}:\ .
37K 0.2K

¢ 0]& 04>K\§ : .

Regenerative brake duty ratio (%)

50 100 150

— Brake torque (%)

200

~ 146 -
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27. OPTION

8 External Dimensions

® Brake unit
hole
K Ko
EE
10Operatio
display &l
Duty cycle (%ED; |
and alamm codes 2 = -
are displayed _EﬁAA E
here. A
[Unit: mm (inches))
Brasunittype | A | AA| B [BA | ¢ | D | E | EE | K | F |uase (kg (b))
100 | 60 (240 | 225 | 128 | 6 [ 185 | 6 |485| 75
200V | FRBU-1SK (3.94) | (2.36) | (9.45) | (8.88) | (5.04) | (0.24) | (0.73) | (0.24) | (1.91) | (0.30) 24629
160 | 90 | 240 [ 225 | 128 | 6 [335| 6 |785]| 75
. 400V | FR-BU-H1SK (6.30) | (3.54) | (9.45) | (8.86) | (5.04) | (0.24) [ (1.32) | (0.24) | (3.08) | (0.30) 32 (7.09)

© Discharge resistor

. D
#N hole Terminal
@_ﬁ
'8
- S 1Y)
B E
{Unit: mm (inches))
Type A 8 c D E F G Jd 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) |5.5 {0.22)
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27. OPTION

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.
~~
vwl 2
N°"U’N°F:°‘k°' inverter
\ —:“—l‘é i To be twisted T?bem!ed !
] akeunt 5 L
i ¢ HC Algrm outpt _L & L
. Brake unit Wihin Sen(18.41 fwety
FR-BU Within 5m(16 41 test) Within 10m{32.82 feet)
= Selection of Brake Resistor .
® Use an extenal brake resistor to increase the braking torque and pemnissible duty cycle
(%ED). For 0.1K and 0.2K, brake resistor cannot be used.
Volty ity 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 «
=4 2.2K MRS 120W60 MRS 120W40 "1 FR-ABR-2.2K FR-ABR-3.7K
& MYS 220W50
3.7K MRS 120W40 (Parallel connection FR-ABR-3.7K FR-ABR-5.5K
(2 pos.) .
0.4K - - FR-ABR-HO.4K - o
- 0.76K - - FR-ABR-H0.75K -
§ 1.8K - - FR-ABR-H1.5K - )
2.2K - - FR-ABR-H2.2K -
3.7K - - FR-ABR-H3.7K -

*1 Permissible Duty Ratio 6% ED

- 148 ~

-

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




APPENDICES
(=

Appendix 1. tNSTRUCTIONS FOR COMPLIANCE WITH THE EUROPEAN DIRECTIVES
{LVD compliant product has CE marking.)

1. EMC DIRECTIVE

(1) Our view of inverters for the EMC Directive
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.

{2) 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.

(3) Outline 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

(1) Our view of inverters for the Low Voltage Directive
Inverter are covered by the Low Voltage Directive.
(2) 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.
(3) 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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APPENDICES ' !
]

Appendix 2. INSTRUCTIONS FOR COMPLIANCE WITH THE UL STANDARD
(UL tisted product has UL marking.)

1. 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 metarials to protect lives and properties

from fire, electric shock and other accidents. Inverters are covered by UL508C (Power Conversion M
i Equipment) as part of power conversion equipment.

2. 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.

3. 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.

N
N’

Applicable | Screw "g::"u'.“' Crimping Terminals — Wires (Now) o
Inverter Model Size
kgf-em RS T (U V,W| RST|UVW|[RST]UVW
FR-A024-0.1K-UL | M35 12 235 235 2 2 14 14
FR-A024-0.2K-UL | M35 12 235 2-3.5 2 2 14 14
FR-A024-0.4K-UL | M 35 12 2-3.5 2-35 2 2 14 14
FRA04-075K-UL| M35 2 235 235 2 2 14 4 !
FR-A024-1.5K-UL | M 35 12 235 2-35 2 2 14 14
FR-A02422K-UL| M4 15 24 24 2 2 14 14
FR-AO2437K-UL| M4 15 554 554 35 35 12 12 o~
FR-AG44-04K-UL | M35 12 235 235 2 2 14 14 o
FR-AO44-0.75K-UL] M35 12 23.5 2-3.5 2 2 14 14 -
FR-AO44-15K-UL | M35 12 2:3.5 235 2 2 14 14
FR-AG422KUL| M4 18 24 24 2 2 14 14
FR-AOM4-37TK-UL | M4 15 24 24 2 2 1 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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APPENDICES

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

B 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.

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)
— ePower 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
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