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We thank you for purchasing Mitsubishi Transistor Inverter Chassis Unit
MELTRAC-A Series.

The Inverter serves to drive A. C. motor for Variable torque Application and Con-
stant Torque general-purpose equipment. To prevent the Inverter Chassis Unit
from getting an abnormality due to improper operation and handling of the In-
verter Chassis Unit and to prolong the life of the Inverter Chassis Unit, we want
the user to read carefully through this Manual prior to operating the Inverter Chas-
sis Unit.

Moreover, please attach this Manual to a cubicle accommodating this Inverter
Chassis Unit.
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1. PRECAUTIONS
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Connect the accompanying DC Filter (reactor) to chassis unit
(DC reactor should be cooled with forced ventilation).

Do not connect the power supply to the output terminals (U. V. W.).

Disconnect all the connector of the printed circuit boards when the insulation resistance measure-
ment is performed.

Do not conduct the dielectric withstand voltage test.

Use the Inverter Chassis Unit by accommodating it in a suitable enclosure with the forced
ventilation. (Refer to the separate panel enclosure building guidelines)
Refer to Instruction manual for important safety information regarding wiring (section 8.1).

Mount the Inverter Chassis Unit in the vertical position for use.

Remove the front panel of the Inverter Chassis Unit and make sure that the voltage accross the
capacitors are fully discharged (CHARGE on light is off).

Work must not be performed on the MELTRAC inverter, until the capacitors have been completely
discharged.

Discharge of the capacitors will take a minimum of 15 minutes after input power is off.

Complete discharge less than 25VDC can be confirmed by checking the capacitor residual voltage
using a DC voltmeter with 1188V. Scale and if no reading is obtained the scale should be changed
to the next lower range, the voltage check should contine, progressively using the next lower scale
until no reading is indicated on the lowest scale.

Complete discharge can also be confirmed by the CRG lamp, but as the CRG lamp cannot be
illuminated without main power supply.

Charge LED is near the terminal block T2 on the center left of control PCB.

Do not insertremove PU from inverter or dedicated extension cabie socket without first removing

power from inverter.

Set the acceleration time and deceleration time to the time period more than commercial accelera-

tion time and free running deceleration time.

Make sure to ground the Inverter Chassis Unit is accordance with applicable electrical codes
(grounding resistance 10 ohms or less or equivalent).

Do not use a motor which has a rated cépacity in excess of that of the inverter Chassis Unit, even
if the motor load is lower.

When Walkie-Talkie radio wave equipment is used in the vicinity of the inverter, ensure that
the front panei of the Inverter Chassis Unit or of the cubicle is closed, to prevent the Inverter

malfunction.



@ CAUTIONARY POINTS FOR INSTALLATION AND OPERATION OF THE INVERTER

1.

Installation area

(1) Make the length of a cable between the inverter and motor shortest possible (in order to reduce the
impedance between the inverter and motor).

(2) Avoid the area of high terhperature and high humidity.

(3) Don't use the inverter at any area which is exposed to much-dust, corrosive gas, oil splash or vibra-
tion.

(4) If moisture or salinity exists near, take care to prevent it from entering the inverter unit.
* Since the force air cooling is used, specially keep in mind that the inverter is easily influenced by the

atmosphere.

External wiring

(1) Keep the mam-circuit wiring and control-circuit wiring 30cm or more away from each other. If they are
parallel to each other, minimize their lengths.

(2) Ground the shields of the shield cables of the frequency commands at one point on the inverter side.
(if they are grounded at two points on both sending and receiving sides, the circulating current will
flow and it will sometimes become a noise source.)

Route the shield cable through another duct or steel condult, separating it from other control cable or

power cable.

Inverter Panel Cubicle (Enclosure) grounding

Ground the inverter box directly to the ground pole or the ground bus line (special Class 3 10Q or less) but
not through other box or equipment.

The ground cable size is 38mm? or more.

Noise countermeasure

Gain the operational power supply of the inverter box from the exclusive operation transformer. Provide
the noise killer on the relay which is connected to the operational power supply in order to reduce noise.
(As an example of the noise killer (for the circuit of 220V or lower), Okaya Denki brand CR50500BL is
given.)

If the thyristor control unit is connected to the same bus line, additionally provide ACL on the thyristor
control equipment side (in order to reduce the power voltage distortion).

Power voltage check for operation

Verify that the power voltage is within the tolerable variation range of the inverter.

(Even in case of the transient voitage drop soon after start of other load or‘the voltage drop due to the start
current, it does not drop beyond the rated seiting voitage of 300V or less.)

Moreover, in case of the 400V system, verify that the line ground is not the one-line type but the neutral
point type or the isolated neutral type.

(The one-iine ground of the line is not allowed in Electrical Facility'Staqdard either.)



2. ACCEPTANCE INSPECTION

Check for shipping damage upon receiving your MELTRAC-A100 Chassis Unit.

If any damage is found, report it to the carrier immediately. Open the front panel of the Chassis Unit and check
inside for any visual damage.

DO NOT ATTEMPT TO OPERATE THE MELTRAC-A100 IF ANY VISUAL DAMAGE EXISTS.

Check the installation conditions as follows.

(1) Check whether the model of Chassis Unit is what you ordered?

(2) Check whether all the following accompanying items are there or not?

(3) Check the grounding conditions of the Chassis Unit.

(4) Check all mounting and connection screws for tightness, damages of all wires and cables in the main circuit,
control circuit, operation circuit and of incoming and outgoing terminal.

(5) Check all connectors for proper seating in their sockets.

(6) Check cooling air inlet.

(7) Check cooling air outlet.

(8) MELTRAC-A100 Chassis Unit require 380VAC~460VAC 3-phase 50K2/60Hz input power.

Model and accessories Table
MODEL OF
CHASSIS UNIT MT-A140-75K | MT-A140-110K | MT-A140-150K | MT-A140-220K | MT-A140-280K
MODEL OF

DC FILTER T75MH175A TSOMH270A T36MH350A T25MHS30A T16MH672A
(REACTOR)

REMARKS Refer to this Instruction Manual and Panel building Manual.




3. STORAGE

When temporarily storing the Inverter Chassis Unit which has been unpacked and inspected, take care the follow-
ings:

(1) To prevent the Inverter Chassis Unit from getting invasion of water and dust, place a desiccanting agent in the
Inverter Chassis Unit and seal it with vinyl sheet.

(2) Store the Inverter Chassis Unit in a place free from direct sun shine and vibration.

(3) Store the Inverter Chassis Unit in the rage of —10°C (14°F) to +60°C (140°F) of ambient temperature without
condensation due to abrupt temperature change.

(4) When storing the inverter Chassis Unit for long time exceeding six months, check the storage condition of the
Inverter Chassis Unit every six months.

(5) When the Inverter Chassis Unit stored for 2 years or more is used, gradually increase both the control power
supply and main circuit power voltage in the rate of approximately 40 Volits/minute to energize the capacitors.
(When the rating voltage is directly applied to the Inverter Module Unit, it does not get damaged. However, its
reliability may be degraded.)

When storing the Inverter Chassis Unit in a panel board, follow the conditions described above.
If it is difficult to seal the panel board with a vinyl sheet, seal the opening of the board and place a space heater
inside the board to prevent occurrence of condensation.

4. TRANSPORTATION

When transporting the Inverter Module Unit, hang it using the hanging holes and transport it with care.

) VAN

For the weight of the Inverter Chassis Unit, see “Paragraph 17. Specifications”



5. INSTALLATION

When the Inverter Chassis Unit is mounted into an force ventilated fioor fixing enclosure, the reliability of the In-
verter Chassis Unit just depends on the installation method and circumference of installation, so make sure the

followings:

(1) Mount the Inverter Chassis Unit in the vertical position.

(2) Do not mount the inverter Chassis Unit in a high-temperature and high-humidity environment (ambient tem-
perature and relative humidity of the inverter Module Unit should be less than 50°C (122°F) or less and 90%
or less, respectively.)

(3) Forcedly cool the accompanying DCL by air at 5 meter/sec. (0.003 miles/sec.)

(4) Do not use the Inverter Chassis Unit in a condition where corrosive gas, splash of oil, and vibration exist.

(5) If the Inverter Chassis Unit is used in a dusty environment, mount an air filter on to the air inlet of the accom-
modating board.

(6) Since the Inverter Chassis Unit provides a forced ventilating fan, mount the Inverter Chassis Unit so that the
resistance of the fan’s air path becomes minimum.

MITSUBISHI PRES-

SURE VENTILATING
FAN PF25ASC OR
EQUIVALENT
f—A
M10 (0.39 INCHES) 340 380
i 20CM (8 INCHES) sc;sw 3 . g
. —i——OR MORE SPACE L ) t
a2 Z L
5 MELTRAC-A| 15 CM (6 INCHES) g ° .’ [l
zy4 OR MORE SPACE it
89 = g e
= aE: eI~ mi0
20 777777} 20CM (8 INCHES) a ®
" OR MORE SPACE b o
»——B00—— ——325—
k—A
COOLING AIR
SECTION A-A
INVERTER CHASSIS UNIT INSTALLATION EXAMPLE OF DCL INSTALLATION

(IN CASE OF MT-A140-75K OR MT-A140-110K)



6. PERIPHERAL EQUIPMENT

~ 6.1 Selection guide

install when the supply voltage imbalance is greater
than 3%.

Name (model) Description Installation
Capacity must exceed kVA described in “Power sup-
ply Capacity” standard specifications (p. 26).
Power supply With the DC reactor installed, the power factor of Power transformer
capacity power source will be approximately 95%. This value >
is less than or equal to the power factor when the
motor is operated using commercial power. )
Line-side main ' 6
circuit cable Select proper cable size
Circuit Breaker Select proper input circuit breaker
Cooli Install cooling fan to discharge heat (generated by
ing Fan inverter and DC reactor) outside of enclosure.
AC contactor Select appropriate size AC contactor
Install to prevent inverter malfunction if surge voltage
is generated on power line from a thyristor converter
AC reactor for power 88
coordination or vacuum contactor on the same power system. Also AC commtor r

AC reactor

Radio noise filter
(FR-BIF)

Use to reduce noise in the AM radio frequency band
which may be generated by the inverter. For use on
inverter input side only.

Radio noise filter

DC reactor for power

Install the DC reactor specially designed for the

= [RSTRISI

factor i ement MELTRAC-A. Power factor will be approximately > P
I , 95%. Power factor
improvement MELTRAC-A
; DC reactor
?ae;ce:tor connecting Select proper cable size P1

Brake unit (MT-BU)

This brake unit improves inverter braking capability.

circuit cable

Select proper cable size

and discharge Use the brake unit in combination with a discharge Brakeonit
resistor (MT-BR) resistor. P
converter '
Use when continuous or high braking capacity is —>
required and when operating and stopping high IN
Power regenerative | inertial loads (GD?) frequently. This unit is a high-

_converter performance brake unit that saves energy by I +
(available soon) regenerating power back to the power source. Unit = UVW
: advantages inciude no need for discharge resistors

and significantly cooler operation. —> l l l
This filt d 1 ise. Th xt | t I— e
. . is filter reduces motor noise. The next larges

Sine-wave filter inverter for the motor rating should be selected

Load-side main Motor ( IM




6.2 Peripherals list

This table is based on motors using Mitsubishi's standard design. (Note 1)

Vanablebrque Applicable DC Fuseless | Electromagnetic | Wire (mm?) (Note 4) Exhaust fan
Voltage | motor rating inverter reactor breaker contactor (reference)
(Note 6) type (accessory) (Note 2) (Note 3) RS T|UV.W]| P P1 (Note 5)
] T7SMH | NF225 225A |  S-K100 | (130A) | (140A) | (160A)
7SKW (100HP) | MT-A140-75K 178A | (NF225 2254) |  (S-K150) 8 | & | 60 | PF2sasD
1¢100/110
) TSOMH | NF225 225A | S-K150 | (157A) | (174A) | (1924) |  50/60Hz
90kW (125HP) | MT-A140-110K | ‘5065~ | (NF400 300A) |  (S-K180) 60 | 60 | 80 12m%min
3mmAq
] TSOMH | NF225 225A |  S-K180 | (190A) | (205A) | (233A)
110kW (150HP) | MT-A140-110K | ‘5754 | (NF400 350A) |  (S-K220) 80 80 | 100 | Suction port,
500 x 500mm
] T36MH | NF400 400A | S-K180 | (230A) | (235A) | (2824) |  or more
1524w MT-A140-150K | ‘3554 | (NF400 400A) | .(S-K220) 100 | 100 | 100
. T36MH | NF400 400A | S-K300 | (260A) | (285A) | (318A)
150kW (200HP) | MT-A140-150K | 3504 | (NF400 400A) |  (S-K300) 125 | 125 | 150
400V " T25MH | NF400 400A | S-K300 | (278A) | (305A) | (340A)
to 160kW MT-A140-220K |  'g30A | (NF600 5004) |  (S-K400) 125 | 150 | 2x100
4oV T25MH | NF400 400A | SK300 | (3224) | (350A) | (3954) | (. coms0
185kW (250HP) | MT-A140-220K | '5354"  | (NF600 500A) | (S-K400) | 150 | 150 | 2x100 | 'fsivort1ov
20m?/min
] T25MH | NF400 400A | S-K400 | (348A) | (375A) | (426A)
200kW MT-A140-220K | ‘sana” | (NF60O 600A) | (S-K400) | 2x100 | 2x100 | 2x100 | 4™™Ad
T25MH | NF600 500A SK400 | (383A) | (4108) | (4704) | Suction port,
220kW (300HP) | MT-A140-220K | ‘535, | (NF60O 600A) |  (S-KE0O) | 2x100 | 2x100 | 2x100 | 00X 200mm
A TI6MH | NF60O 600A | S-K600 | (435A) | (460A) | (533A)
250kW (350HP) | MT-A140-280K |  ‘g755" | (NF60O 600A) | (S-K600) | 2x100 | 2x100 | 2x125
] TI6MH | NF60O 600A | S-K600 | (487A) | (515A) | (596A)
280kW (400HP) | MT-A140-280K | ‘g705 | (NFBOO 800A) | (S-K600) | 2x125 | 2x125 | 2x150
Notes: 1. Motors of 75 kW or more are basically custom-made. Their characteristics depend on the number of poles, the protection

form, and the manufacturer. Check the specifications of the motor actually used.

2. Types in parentheses are applied when devices are run on commercial power. Select an interruption capacity that is suitable
for the short-circuit capacity of the power source. To use a leakage breaker, select one that accommodates harmonic surges
and has a sensitivity current of 100 to 500 mA.

NFB

==

& o0
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3. The model in parentheses is the contactor to be used on the motor side when run on commercial power.

4. For cables outside the panel (R, S, T U V, and W), a larger size may be selected than listed in this table depending on the
cabling conditions and the cabling di

5. An exhaust fan is needed to a“tsdvarge heat generatsd in the panel. Select a fan that can provide an adequate exhaust air fiow
taking into account the pressure loss caused by the filter at the inlet port.
6. HP rating is only at 460V.

8aH

88L2




7. STRUCTURE

7.1 Removal/installation of front cover
_ Tum the latch hook on the lower area of the cover with coin, and strongly puli the cover, and the lower area will
be opened.
For removal, slightly pull up the cover to disengage the hinge hook.
* The parameter unit will remain on the body side.
For installation, reverse the above procedure.
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7.2 PARAMETER UNIT

Installation of the Parameter Unit

The PU may either be installed directly to the inverter or connected to the inverter by the optional cable so that

it may be hand-held or installed to a panel. The PU may be installed and remove when the inverter is powered

up or running.

(1) Direct installation to the inverter
The PU is used on the front cover of the inverter (electrically coupled by the connector). For the model not
equipped with the PU, remove the accessory cover from the inverter front cover and install the PU to that
position.

@ (1) Instaliation

3 1) Fit the fixing hole at the PU bottom into the catch of
F the inverter front cover.

: 2) Gently push the PU into the installation space in

| the inverter. The PU is fixed into the inverter by the
spring action of the top button of the PU.

¥ (2) Removal
1) Gently finger-push the top button of the PU.
(Arrow B)
2) Pull the PU toward you using the catch as a
support.

[CAUTION] The PU should only be installed on the inverter when the inverter cover is instalied.

(2) Connection Using the Cable
The PU may be installed not only to the inverter but also on the surface of a panel or may be hand-held for
adjustment, maintenance, inspection, etc. In this case, the dedicated cable (option) is required for con-
nection of the PU and inverter.

(1) Connection
Securely insert one end of the cable into the inverter
connector and the other end into the PU as shown on
the left. Insert the cable plugs along the connector
guides (as shown on the ieft).
(The inverter may be damaged if the plug is inserted in
the wrong direction.)

(2) Fixture
Secure the inverter-side cable plug with installation

screws as shown on the left.
Fix the PU-side cable plug so that the cabie may not be

@ﬁ Insert along the guides. disconnected by its own weight.

[CAUTION] The dedicated PU cable (option) may only be used to connect between the PU and inverter.




8. WIRING

8.1 Wiring Instructions
Note the following when wiring to prevent miswiring and misuse.

(1)
)

3)
(4)

(5)

(7)

®)

— Notes on Wiring

The power must not be applied to the output terminais (U, V, W), otherwise the inverter will be damaged.

Connect only the recommended optional brake resistor between the terminals P and N. In addition, these
terminals must not be shorted.

Use sleeved solderiess terminals for the power supply and motor cables.

The common terminals SD, 5 and SE of the control circuit (isolated from each other) must not be
grounded.

Use shielded or twisted cables for connection to the control circuit terminals and run them away from the
main and power circuits (such as 200V relay sequence circuit).

When rewiring after operation, make sure that the inverter LED has gone off and that the charge lamp on
the printed circuit board or beside the terminal block has gone off.

The cable size for connection to the control circuit terminals should be 0.75mm?. Run the cables so that
they do not occupy much of the control box terminal block space.

When the power supply voltage is special (Over 440V), remove the jumper between terminals X-X1 on
the control PCB.

(1)

@)

©)

(4)
(5)

(6)

— Design Information to Be Checked

The inverter will be damaged not only by MC1

miswiring but also by a sneak current from the O |
power supply if there is a commercial power Interlock
Power FSR \L; i
o . . . __O
supply switch-over circuit shown on the right. supply 2 wl. MC2 |
To prevent this, provide electrical and mechani- Inverter Sneak current

cal interlocks for MC1 and MC2.
If the start signal (start switch) remains on after a power failure, the inverter will automatically restart as
soon as the power is restored. When a machine restart is to be prevented at power restoration, provide

a magnetic contactor MC in the primary circuit of the inverter and also make up a sequence which will
not switch on the start signal.

Since input signals to the control circuit are at a low level, use two parallel micro signal contacts or a
twin contact for contact inputs to prevent a contact fault.

Do not apply a voitage to the contact input terminals (e.g. STF) of the control circuit.

Do not apply a voltage directly to the alarm output signal terminals (A, B, C). Apply a voltage via a relay
coil, lamp, etc. to these terminals.
Since the wiring for the frequency setter and frequency indicator is a week-current circuit, prevent the
wiring from being induced by other power cable, control cable or equipment. Use the shield cable for
the setter and the twist cable for the indicator, and pas the cables through the exclusive duct.

10




(7) When parallelly routing the control cable, the main-circuit and other 200V or higher power cable, keep
them 30cm or more away from each other but don’t run them near each other. if any control cable, main-
circuit power cable and other 200V or higher cable are inevitably crossed each other, cross them at a
right angle to each other and keep them S5cm or more away from each other.

8.2 Main Circuit
(1) Connection of the power supply and motor
R (S) (M)

Circuit
breaker [B

The power supply cables must be connected to
L1, L2 L3

If they are connected to U, V, W, the inverter will
be damaged. SES
(Phase sequence need not be matched.)

Connect the motorto U, V, W.

Fig. 8.1 In the above connection, tuming on the forward rotation
switch (signal) rotates the motor in the counterclockwise
(arrow) direction when viewed from the load shaft.

Note
Wotor overload protection must be provided in accordance with National Electrical Code. .

11




8.3 Control Circuit

Control power supply terminal
Charge lamp
8 /' Remove the short-
Control power |  Circult bridge.
voltage rated at e
SE 44110480V [@:{ 1(X1)
RUN Retain the - ,
\ resistor.
2 (X)
s ®)
S1 [ -}
. IPF ( = @j 3(s1)
| oL . @J 4(8)
| FU it R )
! supply used as
{ oy control power [ S—_ @) E@J 5(R1)
supply ?
| , 2 ST
1
! 1 RL N Terminal block
} Multi-spoed select 0 © ! RM circuit bﬁg;‘short-
i O__C RH Thread size = M4
| Second accelideceL time selection O O RT
l Current input selection $——=O O AU
\ JESSITIITITiIiI , Analog signaloutput e
% Start sait-hokding selection | |sTOP _'J — = (010 10 VBC) *5)
Output stop o— MRS qo1s,
| —_— AM i The Inverter will be
i Resat o O RES 10E mm&g“nw gghmggﬁz tsermlnals
\ are
l - (Contact input ) Sl PP il e s 7 [oonnectsd. Beware of
! —_ D H miswiring.
| Forward rotation °© o——STF[ Py : :FJmemcy Apovm—
! A ; o o——|sm . . ! L L T i o)
R D s
| 9 r-u-ympuzsmam1 4 e Curment input (4 to 20 MADC)
' . (Common Is terminal 5)
| —— 0 T L T b vy iopn
‘ E { common i PC gm?d between 0 to SVDC and 0 to
|C_omrol— 'lmgn ' — as . T , (Common is terminal 5)

(Do not apply voltage to any terminals.)

1. Terminals SD and 5, which are the common terminals of the I/O signals and are isolated from each other,
must not be grounded.
2. Use shielded or twisted cables for connection to the control circuit terminals and run them away from the
main and power circuits (including the 200V relay sequence circuit).
3. Since the frequency setting signals are micro currents, use two parallel micro signal contacts or a twin
contact to prevent a contact fault.
(*1) 4. This calibration potentiometer is not required when making calibration from the parameter unit.
(*2) 5. input signal switching can be done from the parameter unit.
(*3) 6. 2W 1K is recommended when the frequency setting is changed frequently.
(*4) 7. The output terminals other than the running (RUN) terminal allow alarm definition to be output in alarm
codes and nine functions to be assigned individually.
(*5) 8. FM-SD and AM-5 functions can not be used simultaneously.
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¢ Using the STOP terminal

Connect as shown below to self-hold the start sig-

nal (forward rotation, reverse rotation).

STOP
MRS
. Stop RES
sD
Forward rotation o_'_c STF
Reverse rotation o_l_c STR

e Using the PC terminal

¢ Using the CS terminal

Used to perform automatic restart after instanta-

neous power failure and switch-over between com-

mercial power supply and inverter.

Example: Automatic restart after instantaneous power failure

(1) Connect CS and SD.
(2) Set 0 in parameter 57.

Used to connect transistor output (open collector output) such as a
programmable logic controller (PC). Connecting the extemal power

supply common for transistor output to the PC terminal prevents a

faulty operation caused by a sneak current.
AY 40 transistor | )
output module ! ?Cl <
1 o— ‘l' STF .(SD)
| Cg_‘
2 4'; .
" ! STR L
: 1 |
3] Cg
S0 RH |
| g
4 |
; | % RM |
o ]
| !
. 5]
fv.r T i RL L
Sl &
6.
L:{ L | TRST
]
9y (NOTE) |
L e
1.°I T 1 \
DC24v |SD 1 ¢
""""""" inverter )
Correct Connection

13

cs

SD

L]

(Connect)

Note: AY40 requires DC24V power supply

AY 40 transistor | )
output moduie ! _D?.L \\,
1! | 24\/1' /
: 1 ‘IL — .(so
| g
2]
L 1 SLSTR .
] i
31
; | SIS 'RH .
1P g
4
| b %RM |
>t ! !
' 4,___¢| !E
sI
” , AL |
L. | g
61
‘< - T RST
cwa [ LU SOV ST
g! (NOTE) |
— e
l It .]. , )
L _DC24v (SD ¢

Wrong Connection



9. OPERATION

9.1 Operation Mode

Select any of the following operation modes according to the application and operating specifications:

Operation Mode Description Remarks
The inverter is operated with the Factory-set to select this operation mode at 1)
start switch, frequency setting power on.* Stan O nverter
potentiometer, etc. connected to Switch g
Operation using the the control terminals of the
extemnal input signals inverter. 10
Potentiometer g
The inverter is started, set in Prepare the parameter unit if it is not 2)
frequency, and operated at provided for the inverter. (See page 17 for Tnverter
variable speed from the parameter | the operating procedure.)
Operation using the unit.
parameter unit B
Start is made by the external input | The external frequency setting potentiom- 3
signal, and the running frequency | eter and the forward rotation, reverse Stat O Dverter
is set from the parameter unit. rotation and stop keys of the parameter  guncn | &
unit are invalid.
Combined operation
using the extemal input
sulngnals and pasameter The running frequency is set by The extemal input signal start switch is 4)
the external input signal, and start | invalid. Inverter
and stop are effected from the
parameter unit.
10
rouremen( Tz P

*Parameter unit operation mode may be selected at power on.

9.2 Pre-Operation Checks

After the installation and wiring procedures are complete, make the following checks before starting operation:

" (1) Check that the wiring is correct. Especially check that the power supply is not connected to terminals U, V

and W.

(2) Check that there are no faults such as short circuit due to wire off-cuts, etc.
(3) Check that the screws, terminals, etc. are securely tightened.

(4) Check that the motor and inverter are grounded.

Insulation resistance test using megger

e Perform the insulation resistance test using a megger in accordance with the procedure on page 74.

¢ Do not conduct the inéulétion resistance test on the inverter terminals and control circuit terminals.
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9.3 Pre-Operation Settings
The inverter is not provided with setting switches, potentiometers, or links for control purposes.
Use the parameter unit (FR-PUO2E) to change or check the set values of various functions (e. g. acceleration/
decsleration time, electronic overcurrent protector) according to the load and operational specifications. (See
page 47 for the factory-set values of the functions.)
For the set value changing and checking procedures, see the section of the “PARAMETER UNIT” in this
manual (from page 19 onward).
The main items to be set before operation are as follows:

ftem Description Ref. Page

+ External input signal operation mode
The maximum output frequency is factory-set as indicated below. The setting must be
changed when the inverter is run at a higher value.

{Maximum output frequency value set at the factory) p.60-61
* Voitage signal .....SVDC (or 10VDC) for 60Hz
¢ Current signal ..... 20mADC for 60Hz, 4mADC for OHz

Maximum output

frequency {Changing the maximum output frequency setting)
Change the values of “frequency setting voitage bias and frequency setting voitage gain® (or
“frequency setting current bias and frequency sefting current gain®) from the parameter unit. p.45
(Pr. 903 to 905)

¢ Parameter unit operation mode
The maximum output frequency is up to the maximum frequency (factory-set to 60Hz). p.49

Factory-set to 15 seconds. Set the required value if the inverter is operated at other than the
Acceleration/dec | above value. 50
eleration time The set time is the length of time until when the set value in “acceleration/deceleration p-
reference frequency Pr. 20 is reached.

Note: The operational characteristics are based on the Mitsubishi standard squirrel-cage

Electronic motor.
overcurrent Since the electronic overcurrent protector cannot be applied to a special motor, protect p.50
protector a special motor using an extemnal thermal relay or the like. (For a constant-torque
motor, this function can be set in the parameter.)
Base
setting (Pr. 3)
Base Frequency Set the ratings of the applied motor p-49
voltage setting
(Pr.19)

15



tem Description Ref.Page
Set the specifications of the frequency setting voltage signal entered across terminals 2-5.
¢ Operation at 0 to 5VDC ¢ Operation at 0 to 10VDC
Set 1 in function number 73. Set 0 in function number 73.
Frequency
sgtﬁng inp}xt +5V 10 +10V 10E
mm‘” Oto5 2 0to 10 2 p.61
analog signal) vDC 5 vDC 5
* Operation at 4 to 20mADC
4 10 20mADC i is only sel tarminals AU-SD are connected.
Hence, AU and SD must be connected to perform operation with this signal.
Ig_bemwwm%mmmmmmm.
Maximum Through setting may be made at than the maximum output frequency, proper operation
frequency cannot be performed if it is set to an unreasonable value.
Minimum p-49
frequency Note: Setting the minimum frequency causes the motor to operate at the set minimum
frequency by merely switching on the start signal.
Meter calibration | Allows the meter to be calibrated from the parameter unit without using the calibration resistor. p.43
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9.4 Check Points during Test Run
After checking that the inverter start signal is off (in the external signal operation mode), switch on the no-fuse
breaker (NFB) and magnetic contactor (MC) in the inverter input circuit.
Perform a test run and check the operating status in the following procedure:

POWEI 0N |.viviiiiceeeeienrerrereccneneressscssansress The inverter LED (4 digits) is lit

For operation using For operation using
external signals the parameter unit
When the power is switched on, the
Operation | nverter edipbed with the perame I‘:;‘;;" Press the (PU OP) Key to select the
mode operation mode and aiso to the parameter unit operation mode.
monitoring mode.
¢ Direct setting
Enter the required frequency with
Start numeral keys and press the (WRITE]
1 Tum on the forward or reverse ratation key.
start signal (switch). .
&g ( ) u [ sw wm .
Acceleration Stowly tum the § ncy setting Press the [A] key until the required
L potentiometer clockwise from zero to the WB reached and press the
fully clockwise position. [WRITE] key.
Run Press the [FWD] or [REV] key.
(At this time, the monitoring mode is
selected automatically.)
Decelera- Slowly tum the frequency setting
tion potentiometer counterclockwise to the
1 fully counterclockwise (zero) position. Press the [STOP] key.
Sto Tum oft the forward or reverse rotation
P | start signal (switch).

*Note: If the parameter unit is not in the monitoring mode, a frequency increase or decrease is not
displayed.

17

For full information on
operation, see the section of
the *PARAMETER UNIT”
(from page 19 0on ).

... The motor speed increases in

proportion to the fise in
frequency meter reading”
(frequency value indicated on
the parameter unit).

--- The motor speed decreases

in proportion to the fall in
frequency metsr reading
(frequency value indicated on
the parameter unit). When

bring the motor to a sudden
stop.



Check Points
(1) Check that the direction of motor rotation is corréct. (See page-11 for the wiring and rotation direction.)
(2) Check that the motor is free from unusual noise or vibration.
(3) Check that the frequency meter defiects smoothly.
(4) Check that the “OL” code is not displayed on the parameter unit during acceleration or deceleration. If the
“OL” code is displayed:
¢ Check that the load is not too large.
* Increase the acceleration/deceleration time.
* Reduce the boost value.

Note

(1) The inverter is not started up if the forward rotation (STF) and reverse rotation (STR) start signals are
tumned on at the same time.
The motor is decelerated to a stop if the above signals are switched on at the same time during opera-
tion.

(2) When ALARM is displayed on the inverter LED and the motor is coasted to a stop, make sure that the
motor has stopped, then reset the inverter by switching the power off or using the reset terminal.

18



10. PARAMETER UNIT

10.1 Structure of the Parameter Unit (Option)

The FR-PUO2E parameter unit is installed to the MT-A series inverter or connected to it by a cable (option)
and aliows operation to be performed, functions to be selected (set values to be read/written), the operating
status to be monitored, and alarm definition to be displayed. In addition, the FR-PUO2E has a troubleshooting
function, help function and parameter graphic display function.

The FR-PUQ2E parameter unit is hersinafter referred to as the PU.

Display

« 13 character x 4 line liquid crystal display
screen for showing parameter graphic
dispiay and troubleshooting as wefl as
monitoring 20 types of data such as
frequency, motor current and 1/0 terminal
states.

[ T ool

ETBD.DUHz

F_FWp PU

ZIGIFNE

PR -
,’ 7 " " 8 \‘ ’I \' @J
\ACCH., ‘DECEL, \ THM .,
s_’ 5_’ \_’
AN EAraES ERsaES -
’ s /
45/ 5%/76
\HIGO-!/ \ MID’; ‘LOW’/
1 ’—\\ —s\ —\\
i C1y i 2730
CMAX , \MIN, N VF ,
(o]

Mode select keys

¢ Used to select the PU operation and external operation (operation
using switches, frequency setting potentiometer, etc.), seiting mode
and monitoring mode.

Frequency change keys

* Used to continuously increase or decrease the running frequency.
Hold down to changs the frequency.

» Press either of these keys on the setting mode screen to change
the parameter sst value sequentially.

* On the monitoring, parameter or help menu screen, these keys are
used to move the cursor.
Hold down the (BHIFT key and press sither of thess keys to
advance or retum: the display screen one page.

Operation command keys
» Used to give forward rotation, reverse rotation and stop commands
in the parameter unit operation mode.

— Write key

* Used to write a set value in the setting mode.

* Serves as a clear key in the all parameter clear or alarm history
clear mode.

o Acts as a reset key in the inverter reset mode.

Read key

o Used alsc as a decimal point key.

* Acts as a parameter number read key in the setting mode.

* Serves as an item select key on the menu screen such as param-
eter list or monttoring item list.

« Acts as an alarm definition display key in the alarm history display
mode.

* Serves as a command voitage read key in the calibration mode.

— Help key

* Used to call the help menu screen for selection of any
help item.

* Acts as a monitoring list or parameter list display key in
the monitoring or setting mode.

» Press this key on any parameter setting screen to call
the corresponding parameter graphic dispiay screen.

i— Shift key

* Used to shift to the next item in the setting or monitoring
mode.

* Press this key together with either of the A and ¥ keys
on the menu screen to shift the display screen one
page forward or back.

— Clear key

* Used to clear set data or a wrong value in the setting
mode.

* Acts as a graphic display stop key.

* Press only when retuming from the help mode to the
previous mode.

Function and numeral keys
» Used to select the basic functions and enter the frequency,
parameter number and set value.
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10.2 Functions of the Parameter Unit
The PU may be used in a wide variety of applications ranging from motor operation to monjtoring as described
below:

Note: A parameter will be referred to as Pr.

External operation and/or PU operation mode can be selected.

Extemnal operation...... The inverter is operated using the start switch and
frequency setting potentiometer connected to the inverter
terminal block.

PU operation............... The inverter is started/stopped and running frequency is
set from the PU keys.

PU/extemnal combined operation

Selecting the operationmode | e The inverter is operated using the PU and external switch

and potentiometer.

The combined operation may be performed in either of the following methods:
1) The PU keys are used for start and stop, and the extemnal potentiometer is

used for frequency setting.
2) The external switches are used for start and stop, and the PU keys used
for frequency setting.
. “The frequency may either be entered directly from the ten-key pad or by holding
Operating the motor down the [A] (of [V]) key.
The required function can be read directly or rewritten......p.30
Convenient functions
. . o All set value clear (initialization) ...... p.36
Changing the function sstvalue | , pourite disable .............oceeererrroee p.62
* Frequency meter calibration ........... p.43
e Reset seloction .........cc.ccecrvveninininns p.61

The operating status (e. g. output frequency, motor current, input power) can be
Monitori checked, and /O terminal states and up to eight past alam definitions can be
ing monitored. The inverter is monitored by either the inverter LED display, PU main

display or PU level display.
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10.2.1 Operation Mode

The inverter has four operation modes; operation by external input signais, operation by PU, PU/extemal input
signal combined operation and programmed operation. The operation mode can be selected (switched) be-
tween the external input signal operation mode and PU operation mode by the mode select keys of the PU.
The other modes are selected by setting in Pr. 79. Pr. 79 also allows the operation mode to be limited (fixed).
The PU operation mode may be output as a signal (see Pr. 40).

Factory-Set Operation Mode

When the input power is switched on (or reset is made), the operation mode is set to the external input signal
operation mode. Hence, powering the inverter up makes it ready to operate with external input signals. In this
state, turn on the start signal (across STF/STR-SD) to start operation.

Limiting (Fixing) the Operation Mode

The operation mode at power on may be limited, e.g. operation from the PU is enabled at power on without
switching the operation mode with the PU’s mode select key. For full information on setting the operation
mode, see page 69.

Selecting the Operation Mode in the Factory-Set State (Pr. 79 setting is 0)

NFB |nV9|'t_Bf Mator
Operation by external input signals 3¢input —S o FR- _@
Press the [EX OP] key. :Mon R
-9 Start Reverse tloat 1
g swich [ © Cromben | 1T
S " Frequency R
3 setting bt
2 potantiometer
-]
* The invertor is inoperative if the frequency setting
Operation by PU potentiometsr (setting signal) is not connected (input).
Press the [PU OP] key.
NFB inverter Motor
3¢ input —3 i FR-A200
/3
[CAUTION]

Switching between the PU operation and extemnal signal operation must be performed after the forward (or
reverse) rotation signal of the PU or external input signal has been turned off.
This switching cannot be performed if this signal is on.
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.10.2.2 Operation

The 'motor can be started and stopped from the PU without using the external frequency setting potentlometer or
_start switch. ' ' ‘ g L '

The PU also allows jog operation.,

Operétihg Procedure

(1) Directly entering (setting) the required frequency (Direct setting)

- o e e e e e e e = o = am e S = e T e e e e e T e e e e s e e e e e e eh me e e i e e e = o

allows the speed to be varied.

Setting example | To run the motor in the fonNard direction at 30Hz.

Note: The parameters, etc. are as factory-set.

Operation and keying |- i _ B RN B ,
Procedure ; PU Screen Display Remarks
Power on , I b
0.’00Hz }
--- STOP EXT 1
pUOP 1 [ DIRECTLY
: |Set 0.00Hz | Displays the latest (previ-
“0?4 00 @) ous) set value.
_ , . (OHz inthefactory setstate)
ORI R R S DIRECTLY
.00Hz ‘
i;} 30.00Hz
o | 7200 ®)
WRITE] -~ | [ DIRECTLY
o : Set HENIGKH :
’ Completed C))
L [FWD] | I The motor starts.
30 OO (800r/min for the 4-pole
Hz motor)
STF FWD (6)
[STOP] ‘ The motor stops.
=== sTop PU_ | ®
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' (2) Directly entering (setting) thg required frequency (Direct setting). -

e S8 e e e e e s e e > M e e e e e s e e e W = et v e = = = = i e = - e . - == - e A am = = = = e o e - i

: [PUOP] [Required frequency value] [WRITE] [FWD] (or [REV]) - [STOPI !

Setting the ruhning frequency ........... Repeating this procedure during operation
- allows the speed to be varied..

[Setting example | After running the motor at 30Hz again as set on the preceding page,

change the set vaiue to 60Hz

Operation and keyir;g : R L
Procedure - PUScreenDisplay | = Remarks
o l

O OOHZ
-== 8TOP PU | 0
[FWD] IHHHIHI ; Themotorrunsafthepre-
‘ - : 30 OO | ceding set value.
; Hz
STF FWD ® |
| [PUOF] DIRECTLY
‘ Set 30.00Hz
=» : ‘
0~400 ‘ 9
@ ©'~ ‘4 Lo DIREGTLY .
Set - 30.00Hz
" " 60Hz ;
0~400 (19 |
WRITE] | DIRECTLY
Set - HXINH:
C omb teted | (1)
Fwp] Teoree T The motor speed changes.
‘ : 60 OO (1800r/min for the 4-pole
Hz motor)
STF FWD- (12 o ;
[STOP] s , oo T T7] | Themotorstops. .
--- STOP PU | (13
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(3) Setting the required frequency by continuous speed change using the fa] or [¥] key
(Step setting)

i i L i N e e L L R R R R R R N R R R )

| Setting example | Change the preceding setting (60Hz) to 40Hz and run the motor in the

forward direction.
Operation and keying
P I PU Screen Display Remarks
[PUOP] DIRECTLY
S.e't - 60.00Hz The previous set value is
0-400 (14 | dispiayed
[Y]"“’“ SD‘RECEBYOOH
et : Zie This value changes (re-
0?4 00 59.99Hz (15) duces) continuously while
the [¥] key is pressed.
DIRECTLY
Set 60.00Hz
40.00Hz
0~400 (16
[FWD] IR I The motor starts.
40 O (1200r/min for the 4-pole
. Hz motor)
STF FWD PU (17
[STOP) 1 I I The motor stops.
0.00HZ
--- STOP PU (18
[WRITE]M» 2 [ I I The set value is stored into
0 00 the inverter memory.
. Hz (Validanytime afterthe [A]
--- STOP PU (19) | or[¥] key is pressed.)

Note 1: Holding down the [A] or [¥] key gradually increases the rate of change of the set frequency.
Set to the target value by pressing and releasing the key as required.

Note 2: When the frequency has been set to the required value, the [WRITE] key must be pressed
to store the sét frequency.
(When the power is switched off or when the PU operation mode is switched to the external
operation mode and then switched back, the frequency retums tothe set value asithadbeen
before the change (60Hz in this example).)
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(4) Jog operation

- . s - e e n e e . -

Hold down the [FWD] (or [REV]) key to operate, and release to stop.

The jog operation frequency is the value set in the parameter (Pr. 15).

Operation example | 1) Perform jog operation in the forward direction at 5Hz.

(5Hz is the factory-set value.in.Pr. 15)

2) Change the jog operation frequency to 7Hz and perform jog operation.

Operation and keying

Procedure PU Screen Display Remarks
[PU OP] DIRECTLY - The previous set value is
Set  40.00Hz| displayed.
0~400 =)
[SHIFT] PU /' J ova U Factory-éet vélue
Set 5.00Hz
».
0~400 : (21‘)
[FWD] I — T I The mot-or,starts. .
- 5 O O (150r/min for the 4-pole
J.JUHz| | motor) e
{STF _JoGf PUj | @
— (release the key) T R 1. Monitoring screen display /
JOG in the jog operation mode.
o 0 . OOHZ o
==~ STOP PUj (23) ‘
[PU OP] [SHIFT] DIREGTLY
: Set 40.00Hz
-» \
0~400. @4
@ [WRITE] o PU/JOG ‘The jog operation -f'ré-" 1
= . Set N - quency is set to 7Hz.
Completed | @9
[FWD]. ‘ TR T The motor starts.
? 7 OO (210r/min for the 4-pole
> A \JUHz motor)
STF JOGf PUj (6)
— (release the key) T I T
JOG
O . OOHz
~-- STOP PUj )
1 [PUOP] DIRECT LY : Returns to the normal PU |
g , Set - 40.00Hz} operation mode.
0~400 @8)
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10. 2.3 Changing the Monitor Screen

The inverter can be monitored by either the LED (red light emitting diode) display on the inverter, the 5-digit liquid
_crystal display on the PU (PU main monitor) or the PU level meter. These displays are selected by the following /
method:

1. Inverter LED display

Setting Pr. 51 on the PU allows selection from 16 types of data.

For full information on the setting method, see the explanation of Pr. 51.
Pr. 51 is factory-set to the output frequency display (Pr. 51 =1).

2. PU level meter

Setting Pr. 53 on the PU allows selection from 15 types of data.

For full information on the setting method, see the explanation of Pr. 53.
Pr. 53 is factory-set to the output frequency display (Pr. 53 =1).

3. PU main monitor

e 5 types of data can be selected in sequence by the SHIFT key as shown below.

e Among the five monitor screens, the fifth monitor screen (selective monitoring) allows selection from 12 types
of data such as the frequency set value and running speed.

e Additionally, Pr. 52 allows selection from four types of data such as the load meter and cumulative operation time.

o For full information on the select items, see the explanation of Pr. 52.

(1) Monitor selection in the factory-set state
SR ... . S
(First priority screen) (First prioﬁty screen)
T | T GHIFED) [T T T SHIFT) [ T ™
0.00H:| = 0.0a| = 0.0v
--- STOP EXT | (29) --- $TOP EXT | (30) --- §TOP EXT | (31)
(Output frequency monitor) current monitor) (Output voltage monitor)
' } &
. (SHIFD [~ oTHERS (SHIED [aLARM HISTORY
femommooe- = CueLp> - CREAD>
(34) (32)
(Selective monitor) (Alarm code monitor)
l HELP * l
See‘axt i GHIFD [ VTS
N I
page. S 7
4 8 (33)
By pressing the (SHIFT) key, five types of data can be called in sequence. Press the [WRITE] key
on any monitor screen to always start from that screen (first priority screen). Example: By pressing
the [WRITE] key on the output voltage monitor screen, pressing the (MONITOR) key first calls the -
output voltage monitor screen, which is the first priority screen. (The sequence of screens switched ~
by the (SHIFT) key remains unchanged from the above diagram.)
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(2) Selecting a new monitor item In the sslective monitoring mode

O e T .

way of calling this screen,
refer to the preceding page)

-----------------------------------------------

t
i
|
1
[}
'
[}
t
'
1
t
[}
[}
'
1
1

* For the items selectable,

OTHERS HELP )| V¥ ][READ] [WRITE] see page 56.
CHELP>
(35)
Monitor sslect screen (for the

[Setting example | Select the input terminal state screen in the selective monitoring mode.

Operation and keying Procedure PU Screen Display Remarks
PU OP The foliowing operation can also be
[ : SE{REC.&I@YOOHZ carried out in the extemnal operation
- ' mode.
0~400 (36)
! l
0.00k.
-~-=~ STOP PU (37)
SHIFT SHIFT OTHERS
<HELP>
(38)
HELP -‘?'grequency
F'Current
3 Voltage
4 Alarm Hism| (39)
Hold down (SHIFT 5 F Command® Hold down (SHIFT )and press [¥] or
[Y1[(v1[V] 6 RPM [A] to advance or return the screen
Without pressing (SHIFT) Key 7 Shaift Tryg one page.
(V] [¥] 8 DC Link | (40
9 Br.Duty %@
10 Therm O/L
11 Peak |
12 DC Peak V@i (41)
[READ] [WRITE] OSTF RL MRS By pressing the key, the
OSTR ORM OSTO other monitor screens can be calied.
CJAU  [ORH ORES
iOORT  0JJ /O (42)

Note 1: In this state, the /O terminal states selected here are first displayed with priority when the other operation mode
is switched to the monitoring mode. (Refer to the preceding page.) When first priority has been given to other
data, press the [WRITE] key with that monitor screen being displayed. The first priority screen then switches to
that monitor screen.

When the selective monitor screen is not the first priority screen as in the above operation, the selected data is
erased from the memory as soon as the poweris shut off or the other operation mode (such as external operation)
is selected.

In this case, the selective monitoring mode must be selected again by the above procedure.

When the selective monitor screen remains as the first priority screen, the selected data remains intact in the
memory.

Note 2:
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(3) Selecting any of the monitoring Reme “load meter”, “motor exciting current”, “position pulee”, and
“cumulative operation time”

When the “load meter” or “motor exciting current® has been selected, the output current monitor screen is

switched to a corresponding screen.

When the “position pulse” or “cumulative operation time” has been selected, the output voltage monitor screen

is switched to a corresponding screen. When any of these four items has been selected, therefore, the output

current or output voltage monitor screen cannot be used.

When “load meter” or When “position puise”
“motor exciting cur- or “cumulative opera-
rent” monitor has tion time” monitorhas

been selected, this

been selected, this

(First priortty screen) screen is switched. screen is switched.
T T (SHIFT) E—-I---—-I---—l.-‘: (SHIFT) E__I_____I_-__I__,:
MONITOR 0.00Hz| == ! 0.0a|} == 0.0v|:
--- STOP EXT | (43) t]--- STOP EXT |} (44) L|--- STOP EXT |} (45)
(Output frequency monitor) H{Output current monitor), Output voitage monitor),
Y eeemcmccse———- I e mecceeem~———— 1
i } @®
f (SHIFT)[ oTHERS SHIFT) [ALARM HISTORY
"""""" | CueLr> D <READ>
(34) (46)
(Selective monitor) (Alarm code monitor)
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Il Screen Display in the Frequency Monitoring Mode

: Allows 20 types of data (note) to be monitored, e. g. frequency, motor

current, output current.
(display in %) : Like the main monitor, allows 15 types of data to be monitored in %.

(Different data from those in the main monitoring can be selected.)

NNnimnnm ndicates The stal preventon

. 120. Ic-l)k: function is activated.

STF _FWD PU (48) indicates the operation
A A * , mode.
‘ PU : PU operation
- - - ' EXT : External operation

Indicates the operation Indicates the operation PUi : PU jog operation
command. status. EXTj : External jog operation
STF : Forward rotation FWD : During forward rotation NET : Computer, PC link operation
STR : Reverse rotation REV : During reverse rotation PU+E : PU/external combined operation
~—=— : Nocommand or STOP : Atastop PRG : Programmed operation

both ON JOGf : During forward jog operation

JOGr : During reverse jog operation

Note: For more information on the 20 monitor screens available, refer to page 59 (monitor/output signal selection).

e The following modes are displayed on the parameter unit:

Power on
(When mode is specified)
External operation mode PU operation mode
. » (1) Direct in
[SM;’&':‘W”Q] mode (2) Jog operation
g (3) Combined PU/exter-
- nal operation
(4) Special operation
y A
Monitoring mode Setting mode
1 f monitor 9 DC bus voltage ™ (1) Parameter read
2 | monitor 10 Output current peak < (2) Parameter write
3 V monitor 11 DC bus voltage peak (8) Graphic display mode
4 Alarm history 12 Thermal load factor
5 Speed 13 Input terminal monitor
6 Regenerative brake duty 14 Output terminal monitor
7 input power 15 Frequency command
8 Output power 16 Output torque
Y Y \/
Help mode (see page 34)
(1) Monitoring (4) Parameter clear (8) Troubleshooting
(2) PU operation 1) 0 to 899 clear (except calibration functions) 1) Motor does not rotate.
(3) Parameter 2) Ali clear (inciuding calibration functions) 2) Speed does not increase.
1) Setting (5) Alarm history 3) Acceleration/deceleration time is iong.
2) Parameter list (6) Alarm history clear 4) Output current is large.

3) Change list (7) Inverter reset
4) Initial vaiue list
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10.2.4 Changing or Checking the Function (Parameter) Set Values I
By changing the parameters of the inverter, the function and performance of the inverter and motor can be matched

_to the application. The factory-set values need not be changed when they are approprrate The parameter numbers

are represented Pr.
Operatrng Procedures

| Setting example |

‘Pr.number

(1) Directly entering the Pr. number callmg and settmg the parameter

-..-_...____.....---__-_____...-.__-.....-__..._.__-..__-....._.._-_-___..-..

%’
c
@)
3
E’
5
m
C
E
3
X
=
LR

the numerals on the numeral keys (0 to 9)

Setting Pr. 7 (acceleration time) to 3.5 seconds.

* The functron names (abbrevratron) of parameters Pr 0 to Pr 9, whrch are most often used are given below

. Operation and Keying Procedure PU Screen','pisplay Remarks
[PU OP] [SET] “TSETTING MODE |
Set Pr.NO.
FOR PR.List
_KHELP> | @9 |/
@ SETTING MODE
ProNO.
: 7
i <READ> _1 .60
[R‘EAD] '7" Ac c.T1 ’Cunentset Tocalltheparameterfunctron graphl-
“ 5.05 |G, |caly o
N | S ~, .
P | [0~3600 161y FZ—— Pr S
@ [READ]- © [WRITE] EYTIR TN B ‘ "1 165)
| (Retums to the prev‘iouskscreen) -
Completed o) (62)
I M7 | Tomove to the next parameter num-
O OO ber (Pr 8 in: this case) press the
-~ STOP EXT | (s3)
r 8 Dec -;-1 =17 | After the settrng is complete, press:,
U508 ©1 the (SHIFT) key to move to the next
» parameter i
0~3600 B4 | ‘

3 0 =




(2) Calling the parameter list and setting the barameter,

P o e - o - = e e e e e e e e o e h e e = = -

| Setting example |

Setting Pr _13,(starting frequency)jto 1Hz.

‘Operation and Keymg Prooedure :

" PU Screen Display’

' Remarks

[PU OP] [SET] [READ]

[READ]

@ [WRITE]

(MONITOR

or-(SHIFT

SETTING MODE |
|FOR PR.List

Set Pr.NO.
<HELP>

Completed

|--= sToP pU

(56)

(58)

@

| = Fl: 0.50
Hz

Tocallthe parameterfunctlon graphl-
cally

Pr 13|

- > (63)

1 (Retums to the piéViQus screen)

1 0.00. |

14 Load VF |
0

\'/

’1'23

N

(62)

-~ After the setting is- complete, press o

the (SHIFT) key to move to the next
parameter.

Note: Hold down the (SHIFT) key and press the [¥] key.
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10. 2.5. Applying the Help Function

(before Pr. number setting)

(after Pr. number setting)

(4) |PU operation mode] (HELP) -

By pressing HELP in any PU operation mode, the inverter gives the operation guide.

P T e e e T e e e e e T I

(1) |Monitoring mode| (HELP) -> [Monitoring (item) list|
(2) |[Setting mode| (HELP) -> |Parameter (item) list]

{Key operation explanation |

(1) Help function in the monitoring mode

| (3) [Setingmode] (HELP) - [Graphic display]

(5) [General operation mode] (HELP) >

Operating and Keying Procedure PU Screen Display Remarks
PUOP) (MONITOR | I ] This operation may be performed on
O OO any monitor screen.
. Hz Also this operation may be performed
--- S§TOP PU (64) | during inverter operation.
[l
1 gr equency
I urrent
3 Voltage
4 Alarm_His®| (e5)

corresponding monitor item.

* Move the cursor (indicated by ->) using the [A] (or [¥]) key, then press the [READ] Key to select the

* Furthermore, press the [WRITE] key to store the data so that this screen is displayed first in the monitoring
mode after the monitor screen has been switched to another display screen.
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(2) Help function in the setting mode (Part 1)

Operating and Keying Procedure PU Screen Display Remarks
SETTING MODE
Set Pr.NO.
FOR Pr.List
<HELP> (66)
6‘:;rq Bsti
"Nax . Fi
2 Min.F1
3 VFbaseF1 | (67)
Move the cursor (=) and press the [READ] key to select any parameter.
(3) Help function in the setting mode (Part 2) Operation example Pr. 0 (torque boost)
Operating and Keying Procedure PU Screen Display Remarks
SETTING MODE
Set Pr.NO.
FOR Pr.List
<HELP> (68)
© 0 Trq.Bst1
6.0%
=
0~30 (69)
HELP Pr 0 The function of the corresponding
VI z 6.0 parameter is displayed graphically.
- %
F » (70)

* On this screen, press the SHIFT key to graphically display the parameter of the next number.

(4) Help function in the PU operation mode (before frequency setting)

Operating and Keying Procedure

PU Screen Display

Remarks

(PUOP

DIRECTLY
Set 50.00Hz

-
0~400

KEY OPERATION
Fset:0-9
Then:WRITE
Then:FWD,REV

)

(72)

Key operation explanation screen
o To set the frequency (f), use the
0 to 9 numeral keys.
o Then press the [WRITE] key.
e Furthermore press the [FWD] or
[REV] key to start.
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(5) Calling the help menu

Press the key twice in any operation mode to call the help menu, with which various functions can

be executed.
Help Menu
Function Name Description
1. MONITOR Displays the monitoring list (items).

2. PU OPERATION

3. PARAMETER

4. PARAMETER CLEAR

5. ALARM HISTORY
6. ALARM HISTORY CLEAR
7. INVERTER RESET

8. TROUBLESHOOTING

Informs how to perform PU operation and PU-assisted jog operation via
direct input (direct setting from the ten-key pad).

Allows any of the following item executing methods to be selected:
1) Parameter setting
2) Parameter list calling
3) Parameter change list (list of parameters which have been changed
from the factory-set values)
4) Initial vaiue list (list of parameters set at the factory)

Either of the following two items can be selected:
1) Parameter clear (retums all parameters to the factory-set values
with the exception of calibration parameters Pr. 900 to 905)
2) All parameter clear (retums all parameters to the factory-set val-
ues)

Displays past eight alarms.
Clears the above alarms.
Resets the inverter.

The inverter displays the most likely cause of mismaich in inverter
operation with operation/setting or the cause of inverter faulit.




Operations in the help menu not previously described will now be described.

(5) -1) Parameter change list

Displays only the set values of the parameters which have been changed from the factory-set values.

Operating and Keying Procedure PU Screen Display Remarks
PU OP HELP .ﬁ'r ONITOR Help menu screen
2 PU Oper
3 Pr.List
4§ Pr.Clear @] (73)
[V¥]1[V][READ] 1 SettingMODE Help menu screen regarding the pa-
i rameters
2 Pr.List
3=+Set Pr.List
4 Def Pr.List] 74) Only the parameters which have been
changed in setting are displayed on
(V1 [V][READ] SET Pr.LIST part of the screen.
Pr O 8.0 (The screen shown on the left indi-
Pr 1= - cates an example of Pr. 0 whose
Pr_2 ~_1 (75) | value has been changed to 8%.)

(5) -2) Initial value list

Displays a list of the factory-set values of the parameters. This function is convenient when a typical set value

is lost.
Operating and Keying Procedure PU Screen Display Remarks
]
®PUOP) HELP) (HELP) i? ONITOR
2 PU Oper
3 Pr.List
4 Pr.Clear @] (76)
[V1[V][READ] 1 SettingMODE
2 Pr.List
3 Set Pr.List
4=2Def .Pr.List| (77
[V1[VI[V][READ] DEF.Pr.LIST
Pr 0= 6.0
Pr 1 120.00
Pr__ 2 0.00] (78)
[READ] 0 Trg.Bst1 Enters the setting mode of the param-
6 0% eter at the cursor position.
)
0~30 (79)
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(5) -3) Parameter clear and all parameter clear -

Parameter clear and all parameter clear differ as follows The parameter clear operatron does notclear the

- calibration parameters of Pr. 900 to Pr. 905, but the all parameter clear operatlon clears all parameters

Clear indicates that the parameters are set to the factory-set values.

Operatmg and Keyrng ‘Procedurej

- PU Screen Drsplay ;

: Rerharlré

®uUOP) (HELP) (HELP)

[V][¥] [¥][READ]

*TON I TOR
ProList - -

=
1ZVPU oper
3
L4

Pr .Cl ear 3]

|7
3

‘Bgrear Pr.
lear All
-Clear None
/¢QO+<READ>

e ‘:[RE'\Ab];

Executing

L ey |

HExec<WRITE>
|Cance: l*j<'C L E’A‘R}T>L

CLEAR _ALL Pr.

[WRITE]| -

[

7CLEAR AL Pr

ExeCJtrnc 5

(80)

(81)

)|
84

o (85)

.| Pressthe [PU OP] [CLEAR] or. other
| key to retum to another mode

| Press the [PU OP], [CLEAR] or other
| key to retum to another mode.
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(5) -4) Alarm history and alarm history clear

- Operating and Keying Procedure |

- 'PU Screen Display -

Remarks -

(PUOP) (HELP): (HELP)

Hold down (SHIFT) and press [V]

[READ]

43 Pr.

&ONITOR '
Z'TPU Oper
List

4.Pr Clear ®

58 AT a
16 Ala
17 ltanv,
18 T/S

rm Hist@
rmClear:.
Reset :

oAl
A
T

hooting.

UVT 5
UvT 6 .

8

~ 7 [V1[READ} -
P T Exec<WRITE>

" ALARM CLEAR
Cancel<CLEAR>

ALARM CLEAR |

'Compleled

86) |

(87)

1 (88)
(89) §

| o0 |

Alarm history screen

Press the {PU OP] or [SHlFT] key to
‘return to another mode. :

* The alarm hlstory can also be dlsplayed by pressmg the SHlFT key in the- momtonng mode

(See page 26)

L (5) ~5) Inverter reset

CIf any protectlve functlon of the mverter has tnpped the mverter the followmg operatlon allows the mverter

1o be reset via the keypad.

The inverter can also be reset by swntchlng the power off or connectmg the termnnals RES-SD

Operating and Keying Proeedure

PU Screen Dlsplay o

Remarks 8

(PUOP) (HELP) (HELP)

Hold down [SHIFT] and press [¥]
further [¥] [¥] [READ]

3 1 [WRITE]

: 3 i Pr.

i; ONITOR
2°PU Oper
List-

4 Pr.Clear’ Elg

INV.RESET
Exec<WRITE>

--- 8TOP EXT.

0.00x

|Cancel<CLEAR>|. .
R

(93).

When another monltor itemhasbeen |
selected on the monitoring first-prior- |
ity screen, that monitor screen is dis-
played.
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10. 2.6 Troubleshooting
Select this modewhen the inverter operation appears faulty. The most likely cause of the fault is displayed.
This operation mode can be selected during the inverter operation (PU operation, external operation), alarm
trip (protection activated), etc.

Operating and Keying Procedure PU Screen Display Remarks
er
3 Pr ISt
4 Pr.Clear ® (94
Hold down and press [¥] SeAlarm Hist®
further [¥1[V¥] [V] 6 AlarmClear
7 lnv.Reset
8 T/Shooting | (95)
1T M.Not Run Symptom menu.
2 M.Spd Error Move the cursor to the item matching
3 M.A/Dec Ert the fault and press the (READ) key.
4 M.Curr.High] (oe)

The fault on sach display screen are described below.

B M. NOT RUNNING (Motor does not rotate)

M.NOT RUNNING The inverter has alarm-tripped (protection activated), resuiting in output
ALA IIRM y p shut-off. Press the [SHIFT] key to display the cause of protection activated.
ndicate
<SHIFT> 97)
M.NOT RUNNING The main circuit power of the inverter is lost, or open phase has occurred in
NO I /P Power the power supply. Check the power supply.
or Phase Loss
(98)
M.NOT RUNNING Both start signals STF and STR are ON or OFF.
STF,STR
both are OFF
or ON (99)
{M.NOT RUNNING The output shut-off input terminal MRS is ON.
MRS is ON
(100)
M.NOT RUNNING The inverter starting frequency (Pr. 13) set value is higher than the current
SetF<StartF
Pr.13 set frequency.
(101)




M.NOT RUNN

I NG
AU is OFF

M.NOT RUNNING
NO Command
From PU

M.NOT RUNNING
Max.F1<StartF
Pr.1 Pr.13

NG
EnableFR t

M.NOT RUNN
See Pr.7

I
e
8

M.NOT RUNNING

TS Control
Standby Mode

M
r

.NOT RUNNING
Unde
PI Control

M.NOT RUNNING

CS is OFF
See Pr.57

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

The current input select terminal AU remains OFF. (Not ON)

Neither of the FWD and REV keys are ON in the PU operation mode.

The inverter cannot be started because the inverter starting frequency (Pr.
13) value is higher than the maximum frequency (Pr. 1).

The inverter cannot be started because the forward or reverse rotation has
been inhibited by the value set in Pr. 78.

The inverter cannot be started since the current limit function is operating.
Pressthe SHIFT key to display the assumed cause of activating the current
limit function.

The inverter cannot be started because it is the stop period in the
programmed operation mode.

The inverter is not started because the operation of Pl control has resulted
in a condition under which the inverter need not be started.

Restart cannot be made since the automatic restart after instantaneous
power failure select terminal CS is OFF.

Currently it is assumed to be after instantaneous power failure or in the
commercial power supply switch-over operation mode.
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Il M.SPEED ERROR (Speed does not match the running frequency set value)

M.
S

)
etF
6

O~
TTowvm
NOZTm

—_ O

oo N 0

T oW
oW

TOTTM

NOAm

SPEED ERROR
ump Working
e Pr.31>36

t

M.
Fi
Se
SetF= 60.00Hz

B M.A/Dec Err

(110)

(111)

(112)

(113)

(114)

Since the running frequency set value is higher than the maximum
frequency (Pr. 1) set value, the running frequency remains at the maximum

frequency.

Since the running frequency set value is lower than the minimum frequency
(Pr. 2) set value, the running frequency has been risen to the minimum

frequency.

Since the running frequency set value is within the frequency jump setting
range, the running frequency has jumped.

The current limit function has been activated and forced the running
frequency to reduce. Press the SHIFT key to display the cause of activating
the current limit function.

The operation of Pl control has caused the running frequency to be offset
from the set value.

(Acceleration/deceleration time is longer than the value set in Pr.7/Pr.8)

Set 5.08
0> 60.00HZ
Set 5.08
60.00HZ>0
Stil Pv.ON? @
Set Too Low?
Load Too Big’
Pr.22 Error

(115)

(116)

Acceleration time set value (Pr.7) is displayed.

Frequency reached in the above set time (acceleration/deceleration refer-
ence frequency, Pr.20) is displayed.

Decsleration time set value (Pr.8) is displayed.

Frequency from which deceleration is made in the above set time (accel-
eration/deceleration reference frequency, Pr.20) is displayed.

Assumed cause of longer acceleration/deceleration time than the set value
is displayed.

« Stall prevention function (current limit function) is implemented.

¢ Set time is too short.

e Motor load is heavy.

o Pr. 22(stall prevention operation level) setting error.
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Il M.Curr.High (Inverter output current value is larger than normal)

[n

-

u

<N~

I>OO

u
H
0
>

mmo-—-
—Aw oo

6
10
<SHI

(SHIFD)

Low Impedance
Motor?

Reduce TrgBst
Pr.0,38,46 @

DI
OO
e
c O
O =~ —
D D=
L
—

V/F Setting
Error?
See Pr.3,14,

19,47

i
7

®
Too Big?
t

0
u
e Loss?

fnv.

6
0
S

<N~

ro0O
TR O~
- W O'T
voIrc

1
<

(117

(118)

(119)

(120)

(121)

(122)

(123)

First, the running frequency, output current and output voltage of the
inverter are displayed.

Press the (SHIFT) key to display the assumed cause of large output
current.

Is the motor a special motor other than the general-purpose 3-phase
induction motor?
If so, reduce the torque boost set value.

Related parameters : Pr. 0, 38, 46

Is the motor a constant-torque motor (motor for inverter)?
If so, reduce the torque boost set value.
Related parameters : Pr. 0, 38, 46

Since the torque boost set value may be inappropriate, check the following
relevant parameters:
Related parameters : Pr. 0, 38, 46

Since the V/F pattern setting may be inappropriate, check the following
relevant parameters:
Related parameters : Pr. 3, 14, 19, 47

The load may be too heavy.
An open phase may have occurred between the inverter and motor.

Ml If the fault could not be identified by the above operation.

ifthe cause of the fault could not be found in the inverter, the current running
frequency, output current and output voltage are displayed on the screen.
Press (SHIFT) to display the relevant assumed cause.
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10.2.7 Setting of epecial parameters
The MT-A Series inverter provides the parameters required to control the inverter of the large-capacity motor.
(1) Hold time for starting ([Pr.] 65)
If GD2 is large when blower or large-inertia load is started, some time is required from the start at the start
frequency to the stabste operation. Since the acceleration (frequency rise) is started from the stable state, the start
frequency is held for the time (0 to 10.0 seconds) set at [Pr.] 65 soon after the start.
{2) Optimal V/F pattern setting ([Pr.] 140)
On the fan, pump and other load in which the necessary load varies in proportion to the square of the revolution
speed, it is thought to select the voltage which is lower than that for constant V/F, reduce the iron loss and
increase the efficiency accordingly as the revolution speed drops. |
(Effecitve for the motor of 8 or more poles.)
For this purpose, the parameter [Pr.]140 is used to optimalize the V/F pattemn. (Refer to P51.)
Sometimes effective for noise reduction.
(3) PWW mode change ([Pr.]72)
In order to reduce the keen noise offensive to the ear from the motor noise, set 1 at [Pr.]72.
- In order to further reduce the noise at the low speed by the sine wave filter (optional), set 2 at [Pr.]72.
(When the sine wave filter is not provided, don't set 2 at [Pr.]72.)
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10. 2.8 Calibrating the Frequency Meter

The PU allows the calibration (adjustment) of a meter connected across the meter connection terminal FM-SD

or AM-5 of the inverter.

When a digital meter is used, the PU allows the frequency of the pulse train output signal to be adjusted (across

terminals FM-SD).

(1) Calibration of the FM-SD output

Preparation (1) Connect a meter across inverter terminals FM-SD. (Note polarity. FM is the positive
terminal.)

(2) Whena calibration resistor has already been connected, adjust the resistance value to zero
or remove the resistor.

(3) When 1 or2 has been set in Pr. 54 to select the running frequency or inverter output current
as the output signal, preset in Pr. 55 or Pr.56 the running frequency or current value at which
the output signal is 1440Hz. This 1440Hz normally makes the meter full-scale.

* The motor need not be connected.
Operating Procedure (The foliowing example indicates that the meter is calibrated to the running frequency

of 60Hz.)
Operating and Keying Procedure PU Screen Display Remarks
900 FM Tune | Thecurent PU set frequency is dis-
® © 0 Run Inverter played.
Set » 0.00Hz
PU (124)
Set the running frequency. 900 FM Tune
® 0 Run Inverter
Set 60.00Hz
PU (125)
300 FM Tune Forward operation is performed at

Adjust the frequency meter reading to
a predetermined position using the
[A] or [V¥] key.

MntrF 60.00Hz
»TA<WR I TE>PU

900 FM Tune
MntrF 60.00Hz

(126)

60Hz.

The frequency meter reading moves.

SOAWRITE>PU |(127)
WRITE 900 FM Tune Calibration is complete.
Completed
<MONITOR>
(128)
Torcno T
60.00x,
STF_FWD PU (129)

Note: This calibration (Pr. 900) is only valid when any of 1 to 3, 5to 14, 17, 18 and 21 has been set in Pr. 54 to output
a signal to terminal FM. When any other value has been set (signal output to terminal AM has been selected in Pr.
54), the absence of Pr. 900 is displayed on the screen as soon as this parameter is selected by the above operation.
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(2) Calibration of the AM-5 output
Preparation (1) Connect a meter of 0-10VDC across inverter terminals AM-5. (Note the polarity. AM is the
positive terminal.)
(2) When 101 or 102 has been set in Pr. 54 to select the running frequency or inverter output
current as the output signal, preset in Pr. 55 or Pr. 56 the running frequency or current value
_ at which the output signal is 10V.
Operating Procedure (The following example indicates that the meter is calibrated to the running frequency

of 60Hz.)
Operating and Keying Procedure PU Screen Display Remarks
GED 901 AM Tune The current PU set frequency is dis-
® 0 ©® @READ Run Inverter played.
Set » 0.00Hz
PU (130)
Set the running frequency. 01 AM Tune
® © Run lnverter
Set 60.00Hz
PU (131)
901 AM Tune Forward operation is performed at

Adjust the frequency meter readingto
a predetermined position using the
[A] or [V¥] key.

MntrF 60.00Hz
DIUGKWR ! TE>PU

901 AM Tune
MntrF 60.00Hz2

=»>TAKWRI TE>PU

(132)

(1339)

The frequency meter reading moves.

901 AM Tune Calibration is complete.
Completed
<MONITOR>
(134)
I L
0.00x:
STF FWD PU (135)

Note This calibration (Pr. 901) is only valid when any of 101 to 103, 105 to 114, 117, 118 and 121 has been set in Pr.
54 to output a signal to terminal AM. When any other value has been set (signal output to terminal FM has been
selected in Pr. 54), the abeence of Pr. 301 is displayed on the screen as soon as this parameter is selected by the
above operation.




10. 2.9 Adjusting the Bias and Gain of the Frequency Setting Signal

Adjustment examples .

© « Frequency setting velta_‘ge' bias setting ....
‘Set the output frequency to 10Hz at the set voltage of OV.

The bias and gam functions are used to adjust the relattonshlp between the input srgnal entered from outside
the inverter to: set the output frequency, eg.0 to 5VDC, 0to 10VDC or4to 20mADC and the output frequency. -
Parameters Py. 902 to Pr. 905 are used for thlS adjustment

Output frequency

A

you want to set the bias against the
set voltage across terminals 2-5.

o i i i 10Hz- !
; ‘Frequency setting voltage gain setting .... Factory setting
Set the output frequency to 60Hz at the set voltage of 5V, " HERG
e e AT ‘ sV(10V)
Frequency setvoltage
Preparatton Set 1 (factory-set value) in Pr. 73 to se!ect mput 0-5V for terminal 2.
Operating and Keying vProcedure - PU Screen DlSplay Remarks |
m GED . ) 902 E XTVbi é S . _Avoltage does not needtobe applred
. - 0.00Hz across ten'mnals 2 5.
@ ® - Set = <WRITE>
“{note) - o EXT = <READ> (136)
@ @ WRITE . g 0 2 EXTVbias The bias setting is 10Hz.
‘ B . —H ' f
. Comp I eted — (137) NiQHz
- V P 5
if a voltage is being applied, the bias
o ; setting is as shown above.
-.V.\.._-_;_‘_‘.‘__.__'..';_'-_.‘.."-.. ______________________________

The bias setting with the set voitage
should be made in the following
procedure.

(138)

902 EXTVbias
“wp: 2 10.00HZ
oo 0.5%
CEXTo= D 5%
902 EXTVbias
10.00Hz

] i 0'5%
EXT - 0.5%

A

(139)

,_,_(

Preceding set value is displ AYéd;," I

—Current set voltage across terminals
2-5 is displayed in %. The displayed
value ischanged accordlng as the set
voltage S :

Value selected in Pr 73 (5V in thls)
example) is 100%

lf 1V has been set the blas settmg is
as follows:

(Continued)
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"Operati\ng and keying Pfocéd'uré_ " puScreen Displéy ' Remarks

WRITE) - V 902 E X TVbias " 0. 0% may not be dlsplayed
- 10 00Hz ‘[ '{ The bias'setting is as follows:"
- 0.2%
Completed {(139)
SHIFD). . . ¥ 903 EXTVgain .| Avoltage does not needto be applied-
' - 60.00Hz across terminals 2-5, and gain setting
Set »<WRITE> is made with 5V (or 10V} in the in-
EXT = <READ> (140) | verter.
WRITE) .~ | 903 EXTV ain | 6OHz :
S ”f“cdmplefed
P A e i veiicy I s A b i '
If you want to setthegal_n against the T | The gain setting with the set voltage
set voltage across terminals 2-5. ‘ ' L [ | should be made inthe following pro—
'|cedure.

. S 33 E X;X g S 6 a z <_|— (Preceding set value is displayed.)
‘ \ . 97 4% ,i
JEXT T 997 0%: <«——Current set voltage across terminais |
: (141) | 2-5 is displayed in %. The displayed
=N : - lue is changed according asthe set |
(WRITE) va t
e e st 90/3 Exgg?g(‘)az voltage.
, AE;(’T - gz; (1]:;: P (Value selectedin Pr. 73 (5V in thls); ,
* example) is 100%. /

Set VOltagé across terminals 2-5.

e e s g e 903 EXTVgain. ™ 100.0% may not be displayed.
-60.00Hz BN
: ' 99.6%
Completed -1 (142)

‘Note: « Pr. 904, Pr. 905 (‘bias and gain of frequency setting current signal) can also be set in a similar manner.
+ Pr. 903 and Pr. 905 (gains) remain unchanged if Pr. 20 (acc./dec. reference f) is changed. .
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10. 3 Parameters

Parameter List
Function N:!r:::r“ Name m Setting Range :?&m FW g:';
0 Torque boost (manual) Trq. Bstt 010 30% 0.1% 1%
1 Maximum frequency limit Max. F1 0 to 60H2 60H2
2 Minimum frequency limit Min. F1 0 to 120Hz OHz
.g 3 | Base frequency VFbaseF1 0 to 400Hz 001Hz 60Hz 9
K] 4 | Muiti-speed setting (high speed) Preset F1 0 to 400Hz 60Hz
_‘g 5 | Multi-speed setting (middle speed) Preset F2 010 400H2 30Hz
5 6 | Multi-speed setting (low speed) Presget F3 0 to 400Hz 10Hz
7 | Acceleration time Acc. T1 0 to 360040 to 360 sec. 0.1/0.01 sec. 15 sec.
8 Deocsleration time Dec. T1 0 to 3600/0 to 360 sec. 0.1/0.01 sec. 15 sec.
9 Electronic thermal O/L relay Set THM 0 to 3600A 0.1A Rated output current 50
10 | DC injection brake operation frequerncy DCBr.F 0 1o 120Hz 0.01Hz OHz
11 | DC injection brake operation time DCBr.T 0 to 10 sec. 0.1 sec. 0.5 sec.
12 | DC injection brake voltage pDCerv 010 30% 0.1% 1%
13 | Starting frequency Start F 0 to 80Hz 0.01Hz 0.5H2
14 | Applied ioad selection Load VF 0,1,23 1 0 51
15 | Jog frequency JOGF 0 to 400Hz 0.01Hz SHz
16 | Jog acceleration/deceleration time JOGT 0 to 3600/0 to 360 sec. 0.1/0.01 sec. 15 sec.
17 | External thermal O/ relay input JOG/OH 0,1,23 1 0
18 | High-speed maximum frequency limit Max. F2 0 t0 400H2 0.01Hz 60Hz
19 | Base frequency voltage VFbase V 0 to 1000V, 9999 0.1v 9999
20 | Acceleration/deceleration reference frequency Acc/Dec F 0 to 400Hz 0.01Hz E0Hz 52
] 21 | Acceleration/decsleration time increments Incr. T 0,1 1 0
% 22 | Stall prevention operation level Stil Pv1 0to 120% 0.1% 120%
-a 23 | High speed stall prevention operation level St Pv2 0to 120%, 9999 0.1% 9999
-% 24 | Multi-speed setting (Speed 4) Preset F4
§- 25 Mu"f'w setting (Speed ) Prese! 7S 0 to 400Hz, 9999 0.01Hz 9999
-g 26 | Multi-speed setting (Speed 6) Preset F§
g 27 | Multi-speed setting (Speed 7) Preset F7 53
& 28 | Muiti-speed input compensation Pre. Comp 0,1 1 1]
29 | Acceleration/decelieration pattern Acc/Dec P 0,1,2,3 1 0
30 | External brake resistor selection Br. Set 0,1 1 0
31 Frequency jump 1A F jump 1A
32 | Frequency jump 1B F jump 1B
33| Frequency jump 24 F jump 2A 0 to 400Hz, 9999 0.01Hz 9999
34 | Frequency jump 2B F jump 28
35 | Frequency jump 3A F jump 3A 54
36 | Frequency jump 3B F jump 3B
37 | Speed display Dispunit 210 10, 11 to 9998 1 4
38 | Automatic torque boost A. TrqBst 0 to 200% 0.1% o]
39 | Automatic torque boost operation starting current | No Load | 0 to 3600A 0.1A 0
5 _ “ 40 | Output terminal assignment Selectop 0 to 9999 1 1234
gggé 41 | Up-to-frequency sensitivity SU Range 0 to 100% 0.1% 10% 55
Z3 g g 42 | Output frequency detection ' SetFUFW 0 to 400Hz 0.01Hz 6Hz
2 [ 43 | Outputtraquency detection at reverse rotation Set FU RV 0 10 400Hz, 9999 0.01Hz 9909
o 44 | Alternate acceleration/deceleration time Ac/Dec T2 0 to 3800/0 to 360 sec. 0.1/0.01 s6c. 15 sec.
fgé 45 | Alternate deceleration time Dec T2 0 to 3600/0 to 360 sec., 9999 cs
%—’g 46 | Ahernate torque boost Trq. Bst2 0 to 30%, 9999 0.1% 9999
47 | Afternate V/F (base frequency) VFbaseF2 0 to 400Hz, 9999 0.01Hz

Note 1: In the Screen Display section, f indicates a frequency. V a voltage, and ! a current.
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Para- :
Function | mele Name S Setting Range I vt o [k
gg 48 | Alernate stall pravention operation level (cuffent) | Stani 21 0o 120% 0.1% 120%
§'§ 49 | Alernatestal prevention operation level (frequency) | Stall2 F 0 to 400Hz 0.01H2 0
2 50 | Alsmate output trequency detection SetFU2 0 to 400H2 0.01Hz 30Hz
51 | leverter LED display data selection SetLED 110 14, 17,18 1 1 56
€ |52 | PU main deplay data sarection Set Main 0,17 1020 1 0
€ [753 | PU level dispiay data selection SetLvi. 0103, 510 14, 17, 18 3 T
F | 54 | FM werminal function selection SHFM | e T T oo 1 1
§ 55 | Frequency monitoring reference CabFMF 0 to 400Hz 0.01Hz 80Hz 57
56 | Current monitoring reference Cab FM| 0 to 3600A 0.1A Rated output current
Auomatic | 57 | Restart coasting time Restart! 0 10 30 sec., 9999 0.1 sec. 9999
cions | 58| Festart cushion tme Flostri 12 0105 sec., 0.1 sec. 05 seconds | 58
A55Torall 55 | Fiemote sefting functon selection Rt Set 01,2 ) 0
60 | imeltigent node selection Int. Mode 0,1,3t05 1 0 59
€6 | Frequencyatwhichsiall preventionievel begns obereduced | St cof 0 to 400Hz 0.01Hz 60Hz
67 | Number of refries at alarm occurrence Ratry No Oto 10 1 0
68 | Retry walting time Retry t 010 10 sec., 9999 0.1 sec. 9999
- 69 | Retry count dieplay erase Retry N 0 - 0 60
s 70 | Regenerative brake duty Br. Duty 0% to 100% (Note 2) 0.1% 0%
g 71 | Appied motor Set Motor 0.1,221,22 1 0
§ [ 72 | Wi mode selection PWWMode 01,2 1 )
3 73 | 0105V, 010 10V selection Extt/ 10V 015,10t 15 1 1
& 774 | Fiesponee time for anaiog signal P ftter Y] 1 1
f:; 75 | Reset selection RES Mode 0,1,2,3 1 o 81
g 76 | Alarmn code output selection Alarm OP 0,1,2 3 (Note 4) 1 1}
77 | Paramaeter write disable selection Enable Wr 0,1,2 1 0
78 | Reverse rotation prevention ssiection Enable FR 0,1,2 1 0
79 | Operation mode selection Cont Mode 0105 1 0 &2
*80 | Motor capacity Motor KW 75 to 1000kW, 9999 0.4kW 9990
*81 | Number of motor poies Mpale No 2,4,6, 9999 2 9999
6106
1w 11s| Parameters for setting auxikary function. For details, refer to instruction manual.
NP1
S
T |mew
5 117 | Parameters set at factory. Do not reset or adjust.
E 13015 :
é 100% 106
118%1z7] Parameters for bullt-in options. For detalils, refer to instruction manual.
1410137
2002%| Parameters to set Program Run. For details, refer to instruction manual.
@ 900 | FM terminal calioration FM Tune - - -
£ [7901 | AM terminal calibraion AM Tune - .
é 902 | Frequency setling voltage bias ExVbas | Ototov ' Oweodz | T T ov k|
2 903 | Frequency setting voltage gain Ext Vgain Oto10V : 1t0400Hz | sv 60Hz
% 904 | Frequency setting current bias Extibias | 0t020mA | Oto60Hz 0.1ma lo.o1Hz 4mA OHz
(] 905 | Frequency setting cutrent gain Ext Igain | 0to20mA | 1 1o 400Hz 20mA 60Hz

Note 2: The operation factor indicsies %ED of the buiit-in brake transistor operatio!
Note 3: :lpmmtersauwmeirsetvalwsbbemwmﬁngmhonrfO(factotyMng)hasboensethr 77 (parameter write

disable).

Note 4: When the optional T-OPT20 is installed, 2 digit number is to be set. (Refer to T-OPT20 manual.)




11. EXPLANATION OF THE PARAMETERS Pr. 0-Pr. 6

11.1 Functions of the Parameters [Pr. 3| Setting base frequency

Pr. 0-Pr. 6 Base frequency Base frequency voltage
Note: Parameter is abbreviated as Pr. + The base frequency (frequency at the rated motor voltage) can
[Pr. 0] Setting torque boost (manuaf) be set to any value from 0-400+z according to the motor rating.

« Setting Pr. 19 (base frequency voltage) enables optimum use of
the motor by setting this Pr. to the motor rated voltage. For
example, this function is useful when using a motor with a rated
voltage of 400V with a 440V power supply.

100% | -ccccmvocenaanan y * When Pr. 19 is set to rated motor voltage, an overcurrent caused

by excessive motor activity can be prevented when regeneration

occurs or when the supply voltage fluctuates.

* Motor torque in the low-frequency range can be adjusted to the
load.

Setting range of base frequency K
100% —

[Brg] settng range

Qutput frequency (Hz) Base frequency
Note 1: 1% of factory-setting (manual torque boost).
Note 2: When Pr. 80 and Pr. 81 have been set to select Primary

Magnetic Flux Control mode, there is no need to set this
parameter. * In general, it is important to set Pr. 3 and Pr. 19 to rated motor

values.
* When Pr. 19 is set to 9999 (factory set value), the maximum

B-olroquona/ 400Hz

{Pr.1](Pr. 2} Setting Maximum and Minimum frequency

fimit
- - output-voltage is as the same as the inverter input supply
lnl Maximum frequency limit
voltage.
Minimum fraquency limit [Pr. 4] [Pr.5] [Pr. 6] Setting mutt-speed settings

« Maximum and minimum frequency output limit can be clamped.
| 15t Mutti-speed setting (high)

2nd Multi-speed setting (medium)
.y 3rd Multi-speed setting (low)
4th Multi-speed setting
5th Multi-speed setting
6th Multi-speed setting
7th Multi-speed setting
+ Input terminais RH, RM, and RL aione or in combination are used
tm) to select each speed.

» Each preset speed can be set to any value between 0-400Hz
during operation of the inverter. The speed can also be set by
using the “[A] [¥]" keys.

* Up to 10 speeds can be set by combining these parameters with
JOG frequency (Pr. 15), upper limit frequency (Pr. 1), or lower
limit frequency (Pr. 2).

Qutput frequency

Note: To set a frequency of 60Hz or more, use Pr. 18.
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Pr.6-Pr. 12 -

Qutput lrequoncy (Hz)

Time

B4

Between RHand SD
Between RM and SD
Between RL and SO

M

Notes: 1. When Pr. 24-Pr. 27 are set to 9999 (factory-set value), .
Speeds 4-7 cannotbe selected
2 Multi-speed selections take prlonty over the main speed
{between terminals’ 2/5 or 4/5).
3. Multr-speeds can also be set: dunng PU operatron and

oy

external operatlon

[Pr.7]{Pr. 8| Settmg acceleratron/deoeleratron ume
Acceleratuon time:. "
-Deceleration‘ fme - e
Acceleration/deceleration base frequency

g Acceleration/deceleration ime unit ©
+ SetPr. 7 to the time needed to reach the set value for the Pr. 20.
Set Pr. 8o the time needed 1o reach the set value for OHz.
+ For Pr. 21 acceleration/déceleration time umt ‘the settmg range
and the minimum setting unit can be set as follows N
Set value 0: 0-3600 seconds. '
(The minimum settlng umt rs 0 1 seconds )

Set value 1: 0- 360 seconds
(The mlmmum settmg umt IS 0 o1 seconds )

fa

Operating frequency E "g

= U
Note: For a S-shaped acceleration/deceleration pattern A (see
Pr. 29} only, the value must be the time needed to reach the
base frequency (Pr. 3). -
The output wavelength for the wavelength setting signal (analog) is
set by the gain (Pr. 903 or Pr. 905).

|Pr. 9] Setﬁng"val'ue for electronic thermal O/L

* The current value (A) can be drrectly used as the set value to
protect the motor from overheatmg Generally, this Pr. rs setto
the motor rated: current Th|s Pr. allows for the reductron in motor
coolrng capabrlrty dunng Iow_-speed,operat:on.

When this parameter rs setto "0A", the motor protectlon function
does not operate - . , t

« To use an mverter duty constant torque motor, set Pr 71
(Applrcable Motor) to“21" to select the 100% con'anuous torque
charactenstrc in the low-speed range. Then set the rated current
of the motor for-Pr. 9 (Electronic thermal O/L)

The current value is factory set to the rated output current of the

.

inverter. Change rated motor current setting.

[ Pr. 101 |Pr 11 | |Pr. 12! Adjusting the DC brake
‘ DC rn;ectron brake operatron frequency
DC injection brake operation time-
m DC m;ectron brake voltage _

. Settmg DC rnjectlon brake torque (* voitage), time, and startmg
frequency allows the user.to adjust the stoppmg accuracy !
according to the load. ‘
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Pr.12Pr.16

)
E;
>
8
=
g
5 S Sy
=3 N .
<1
—
] Operating frequency
e i
e Time
OC injection
brake voltage

l I Time
[PeTt] Operating tine -

* Factory-set value {for DC injection brake voltage) 1%

[Pr. 13] [Pr 65| Settmg startmg frequency -

Startlng frequency

Hold time at starting. frequency
. The  starting frequency can be set to any value between 0to .-
60Hz._ .

~Output . -
frequency
(Hz)"

. 80

Setting range

Pr.13

* Atthe start time, the start frequency can b el’d' 'fbr a certain

time. Therefore, overcurrent can be: prevented when a Iarge '
inertia (GD?) load such as the blower i tarted o
* Pr.65 has a setting. range of 0 to 10 0 seconds lt was set at

0 second at shlpment from the factory

[Pr. 14] [Pr. 140] Selecting appiied Ioad

-+ The user can select the optimum output characteristics (V/F
characteristics) for specific applications or the load characteristic.
* The reduction ratio for reduction torque loads can be set by
Pr. 140. k=1 to 2 setting possible. (As standard setting, it should
be set to be 1.75)

For hoisting type applications. .
Forward boost: Set value for
Pr.0_.

:Reverse boost: 0% - .-

Set value: 0| (factory set value) | Setvalue: 1] :
For constant tofque loads such <. For réduced torque load such
asas ‘conveyors and positiye- eentrifugal pumps and fans.

displacement machine.

. Base frequency
Oulput frequency (Hz)

T Setvalue: 3

;s._;',} hoisting type applications

100% 100%
-2 @
o o
s 8
3 2
3 3
& I3
3 3
s} o

, Wi
T
. Base frequency .

Output frequency (Hz)

. Forward boost: 0%

.Reverse boost: _Set ~value for
Pr.0

100% |~ = 2 <

o .
H -Quitput voltage

hJ .
o Lk kN -
H Output voltage §
5 1 ©

Output frequency (Hz) . ; Outpuz frequency (Hz)

Note: When Pr. 80 2 ’d Pr 81 have been set to select anary
Magnetic Flux Control mode, setting for this parameter is
ighored. '

|Pr. 15] [ Pr. 16] Setting JOG operation
[Pr.15] 4G frequency

‘ JOG aocelerahon/deceleratnon time -~
< For JOG operatlon select JOG mode (short between the
terminals JOG and SD) JOG operatlon is started and stopped by
astart srgnal (lnput at the STF and STR termmals)
+ JOG cperatlon can also be performed by usmg the parameter

unit. (Refer to the lnstructlon Manual.)

Output frequency (Hz}

=) SO

JOG frequency '
setting range

Between JOG/SD

Forward

Reverse




Pr. 17-Pr. 23

| Pr. 17] Selecting external thermal O/L relay input

_+ The set values 0 and 1 switch the functions of the input terminal
JOG/OH. The JOG function inputs the signal contact of the JOG
operation select signal. When a thermal O/L relay is installed
between the motor and the inverter or a motor containing a
temperature sensor is used select the OH functron which wrll

allow an.input from the relay or sensor.

« The set values 2 and 3 swrtch the functlon of the MRS termmal to
the b-contact rnput specmcatuon (normally closed input).

Terminals JOG/OH G T
pr.17 functions Terminal MRS function
. G OH (External .. Normallv-
setvalue | 40G mode | Thermat O/ | ormally | Normally
1 . Y v _
2 ¥ ‘ ..
3 v v
(Facory setvaie)

Set value: 2

“I'shutoff

Output transistors

shut off

-} Output transistors

{motor coasts)

{motor coasts) *

Motor

| Pr. 18| Setting high-speed maximum frequency limit

» Use this parameter for operation at 60Hz or more.

+ When this parameter is set, the maximum frequency parameter,

Pr. 1, is automatically changed to this set value.

» Before setting this parameter, confirm: that the motor and
machine can withstand hrgh-speed operanons

|Pr.19] see descnptlon of [Pr.3]

[Pr.20]|Pr. 21 | See descnptnon of

|Pr. 22| [Pr. 23] |Pr. 66 ] Settmg stall preventron operation

\Stall: preventron operation level (current Iimiﬁng

-operation level)

High speed stall prevention operation level -
(current Ilmrtrng level reductlon rate. at 400Hz)

Frequency at whlch stall prevenhon Ievel

reduction begins

. SetPr. 22or the'stall prevention operation level (currént limiting
level). Normally, set this parameter to 120% (equal to the fac'rery-

set value).
To improve the acceleration characteristic of the motor for high

speed operation at 60Hz or more, the current hmmng level in the
high frequency band canbe reduced. Pr. 66 sets the frequency at
which reduction begms and Pr. 23 sets the reductxon rate..

When Pr. 23 is set to 99§9 (factory-set value), the curren mit of

the set value for Pr. 22 remams constant at 400Hz

Current limiting
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Pr. 24-Pr. 30
| Pr. 24| [Pr. 25[ {Pr. 261 |Pr 27[ Seedescnptlon of |Pr. 4]

]Pr 2§| Selectmg multl-speed input compensator

A compensator signal input at terminal *1" enables speed
(frequency) compensator to be made to mum-speed settmgs

: Set value R Compensator by auxillary input
0 Not compensated (factory-set value)
1 . Can be compensated

{Pr.29 ] Selecting acceleration/deceleration patterns

Different acceleration/deoeleration patterns are provided. '

The selectlon wil depend on the application.

. Set value ‘0" (linear acceleratlon/deceleratlon) is effective for
.most appllcatlons

* Setvalue*t” (S-shaped acceleratlon/deceleratnon A) is used to ‘
accelerate or decelerate to hlgh-speeds '60Hz or more in a short
time. This set value selects an acceleratxon/decelerat:on pattern

' with the turnrng pomt of the S-shaped curve atfb (bas frequency)
This pattern is suited for use with machlne tools apphcatlons

. Set value “2" (S-shaped acceleratuon/deceleratxon B) is used to
set constant S—shaped acceleratlon or deceleratlon at a '
frequency between 2 (current frequency) and f1 (target

' frequency) This functron can reduce shocks ansnng at
acceleration or deceleration.

(iinear aeoeleration/' (S-shaped leration/ (s-... aped acoeterauon/
deceleration) Tt deceleration A) i Y  deceleration B)
fm
g
T
58
3
LR

. §_e_t_valu_e“3_’j ‘(actlvates the backlash-reduction function for use
when the. motor is connected to a high backlash Ioad ThlS .
function temporarily changes the output frequency at
acceleration/deceleration to reduce shocks (or backlash). Use
Pr. 33 to Pr. 36 to set the parameters for backlash reduction.

(backlash-reduction function)

4
g 3 [ are e
g :
3
Time
s oo s s
“Setting | Factory-
“Pr.No. . 'Function Name ; ’rangeg set Va::e
e -Stop frequency atbacklash - | 0~ 1Hz
8 . -acceleration -400Hz (9999)
i . . .0.5
- Stop time at backlash.“ 7 | 0360
34 acceleration seconds (gggngc;s
il -Stop frequency atbacklash -| " 0~ “1Hz
3 deceleraon 400Hz | (9999)
\'?Stop time atbackiash- . | 0~360 | seﬁ;,?,ds
36 deceleratnon ... .| seconds | “ggq

* Using Pr.'31-and Pr. 32 ensures that the frequency ]ump functzon

will remain valid.

| Pr: 30| {Pr. 70} Settmg regenerative brake ‘-

P 30 “External brake fesistor selectlon

Maximum regeneratrve brake duty

* To use optional brake unit and brake resistor, set Pr. 3d‘to 1 and
Pr. 70 for %ED. For standard brake unit and brake resistor, %ED
is 5% (30 sec/10 min). .

* Pr. 70 setting must match the allowable brake usage factor of the
transistor in the brake unit.

+ When Pr. 30 is set to be 0, Pr. 70 is not displayed.
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|Pr. 31} | Pr. 32| {Pr. 88|

(Pr.34]Pr. 35| [Pr. 36]

» To avoid resonance during operation due to natural vibration of
mechanical system, the resonant frequency can be jumped.
Three jump points can be set, and the jump frequency can be set
above or below each jump point.

» A frequency reference command within the frequency jump range
will result in operation at 1A, 2A, or 3A (below the jump frequency
range).

Frequency jump

Range of jurap (Operation is avoided in this range.)

4
¥ 3A -
=
§ = -
=K ey o
g ® e be the operating frequency
1A = in the portion marked whh..
Frequency satiing signal -

Notes: 1. When the value “9999" is set (factory-set value),
frequency jump is not executed.
2. When Pr. 29 is set to “3", Pr. 33-Pr. 36 are switched to
the backlash comection setting function. (Pr. 31 and
Pr. 32 remain valid as the frequency jump function.)
3. The operating frequency within the setting range is
applied to Jump during acceleration/deceleration.

[ Pr. 37| Setting speed indication unit

« The operating speed of a machine can be displayed on the pane!
as the machine is operating. The speed can be displayed on the
LED's of the inverter as well as the main monitor of the parameter
unit (PU).

* Set the speed indication unit according to the number motor
poles or any linear process variable. For a linear process
variable, the value set will be the vaiue displayed at 60Hz output.

= This setting is valid only when the inverter LED Dispiay or PU
Main Display has been selected for operation speed indication
(see Pr. 51 and Pr. 52).

Pr. 37 sat value Operation speed indication

* The set value is the number of poles of the
motor.

*» The rotation speed of the motor is
displayed. Exampie: For the set value of
‘2", “3600" rpm is displayed at 60Hz
output.

2~10

« The set vaiue is the machine speed for
60Hz operation, Example: For the set
value of “950" (meters/min), “950" (without
the indication unit) is displayed at 60Hz
output.

11 ~ 9998

Notes: 1. Only this Pr. can be set in linear process variable units.
Use the frequency unit (Hz) to set other frequency
related parameters.

2. In V/F Control mode, the motor rotation speed is output
frequency and does not indicate the real rotation speed.
When Pr. 80 and Pr. 81 have been set to select Primary
Magnetic Flux Control mode, the rotation speed is
calculated based on an estimate of the motor slip value.

3. The factory-set vaiue is “4". (1800 r/min is indicated at
the 60Hz operation)

[Pr. 38| [Pr. 39| Seiting automatic torque boost
Automnatic torque boost

Automatic torque boost activation level
« This function detects load current and automatically adjusts the

output voltage of the inverter in order to increase the motor's
torque output.

Function

No. Set vaiue
Boost compensation value (%)
a8 0: automatic torque boost disable (factory setting)

Normally set 100% to operate the automatic torque
boost.

Current level at which the automatic torque boost is

39 activated (A) (Normally, set OA for this parameter.)




Note: The function of the RUN terminal (output.during invert "

:operation) is fixed and cannot be changed by.Pr.-40.
Note: “Output” means that the internal transistor for.open collector
-outputis turned on (the circuit is connected).

_.
o
&

2 | Pr. 41] Adjusting up-to-frequency sensitivity
§ « The sensitivity can be adjusted within O to +100% of the
§ operation frequency. k -
‘ Qperation frequency
Adjustment range
Basefrequency Outputfrequency (Hz) 4 T —— »

[Pr. j Settmg multl-functlon output termmal asslgnment )

* This function individually changes and assigns the furiction of ..
.-each of the output terminals SU, IPF, OL,-and FU to tendifferent .
functions. Set values are assigned to Pr. 40 as a four-digit -

“Glitput fraquency

integer. Each digit indicates the function of each terminal.
Pr 40: 1st digit, 2nd.digit, 3rd digit;-and 4th dlglt (Factory~set Output signal H evel E
between SU/SE — ”
- values: .12 34) . .
L: Qutput transistor ON H: Output transistor OFF

Example: The set value:of Pr. 40 is 3249.

- Terminal SU: OL (overload alarm) signal R | Pr. 42] [Pr. 43] Setting output frequency detectson
Terminal IPF: IPF/UVT (instantaneous power failure/under _ O
- : r. 42 utput frequency detectuon

voltage alarm) signal -

Terminal OL: FU1 (frequency detection) sngnal R Outputfrequency detection for reverse. operat:ons
Termmal FU PU (m PU operatlon) sngnal s The sngnal level is L when output frequency reaches orexceeds
s e any set detection frequericy (the Value set for Pr. 42 output
Set Functlon Functlon Descrlptionof {:Related r - e - ;
= b ency detectipn.) Th nal.is H when ut freque
value abbreviation name operation Pr. equency ion.) The signal is °“‘p frequencyis
M ~ Output when the inverter i |~ fower than this detection frequency. This function is useful for the
4 Under Invert e | ) N
0 | RUN - o;;;,,;;" e', zf;f::'ﬁ:‘;:;q;f""y S operation or the open signal of an electromagnetic brake.
L et e | frequency. : . : S TR SRR : T I ST S SO o
. Outputwhen oulput .
i “SY fl::qt:ei?:ty ““I'trequency reaches the set |+ Pr. 41
| frequency. _ -
R Instantaneous ' | Output when an instan- £
2 IPF/UVT | power failure or | taneous power failure or |- — 2
under voltage | under voltage occurs. B § )
; Overload Output when the.current Py H
8 'OL"; alarm - - | {imiting function is-activated., Pr.22,23 : §

4 S F U’1 Freguency Output when frequency is

detoction higher than the specified . | Pr. 42,43
_ | detection frequency. - |
| Alternate’ - | Output when frequency.is.. |- : i 2 IS
5 FU2  |trequency higher than the speciﬁed, | Pr.50 L Output ransistor ON. H: Output transistor OFF
detection . . | detection frequency.: <~ || o ) ) R R ‘
Qutput for pre-alarm when
| Regenerative .| regenerative brake ‘,
6 RBP | brake pre- utilization reaches 85% of | Pr.70 )
~|alarm. . . |the utilization rate set for
: P 70,13, S
Electronic Output when the electronic H )
7 THP thermal O/L | thermal O/L value reaches Pr.9
alarm 85% of the set level.
in Program . . ‘
Output when the inverter is
8 PRG g;:;:ﬁon operating in Program mode. Pr.79
9 PU PU operation | Output when PU Operation _
~ mods mode is selected.
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» Setting Pr. 43 enables activation of frequency detection: -
specifically for reverse operation. (in this case, the set value of
Pr. 42iis valid only for-forward operation.) This functionis
effective, for example, in-changing the timing of electromagnetic
brake operation between forward (lifting) and reverse (lowering)'
vertical movement The factory-set value i is “9899", "whrch will be
the set vaiue for Pr. 42 for both forward and reverse.

. Forward =~ - Detestion fréquency

Time

- Qutput frequency

- -
Altemate aocelerahon/deceleratron tfme
_ Alternate deceleratron txme e
y Alternate torque boost:(manual). =i - - e
Alternate V/F (base frequency) R

+ The acceleratron/deceleratron time and the boost settmg can be
changed at the same time through the external contact signal
(mput between the termmals RT and SD)

¢ This functron is effectrve in swrtchrng two motors that have
different parameters. such as Irftrng and traverse

Semng secondary control functions

| Pr. 48| | Pr. 49 Setting the alternate stall prevention
operation function

Alternate stall prevention (current fimiting)
operating current

Altemate stall preventron (current Irmmng)
operatmg frequency

+ This function can, change the stall preventron (current lrmrtlng)
operation level wrthm a range between OHz to the frequency set
for Pr. 49. This functron rs effectrve when applying Tow torque and
speed against a stationary object (holding a load in position)..

+ “This function does not operate at aoce!eratlon and is valid only at
deceleration:or at'a‘constant speed.” : Co :

« “When'Pr. 49 is setto“0” (the’ factory-set value), the Aliérnate stall
preventron function does not operate." : ‘

| Atacceleration . - Note:’ The set value (%) indicates the
ratio for the' rated output current
“'of the inverter. a

Stall prevention
operation current:

&

Ardeoa“‘leréﬁon/corefaﬁtspeed” od
1

[Pr. 50] Settmg alternate output frequency detectron

. ln addrtlon to the output frequency detection set for Pr 42 and

Pr. 43, output frequency detectron can be set for Pr.50. =

* This function'can be output at any of the SU tPF oL, and FU

. _terminals by settrng 5" (FU2) for any of the four digits (from the.

~ 1sttoi4th digits) of Pr. 40 The output srgnal |s turnedonata

frequencies-higher | than or equal to the set frequency (See the
description of Pr 42 and Pr 43 )

|Pr.51 |Pr 52|

S Slgnal betweenRT
Setting function ;and SD terminals
o Pararneter No - OFF . 1., ON
Acceleration | - Pr.7.. oA
time Pr. 44 v
Deceleration Pr.8 v
time Pr. 45 ]
Torque boost Pr.0 N
(manual) Pr. 46 v
Base frequency Pr.3 Al
Pr. 47 v

Note: When “3999" (factory-set value) is set for Pr. 45, the set value

of Pr. 44 is used for both alternate acceleration and
deceleration times.

Selectrng momtor and output srgnal

lnverter LED drsplay data selectron o
? - PU main drsplay dataselectron '
: - PU lovel dlsplay data selection
FM/AM termrnal functlon selectron
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Set the monitor and output signal to the appropriate number
selecting from the 21 signal types listed below.

There are two types of output signals: the FM terminal which is a
puise train output and the AM terminal which is an analog output.
Select either of the two in accordance with the set value of Pr. 54.
Factory-set values Pr. 51:1 (The Alarm code is automatically
displayed when a failure has occurred.), Pr. 52:0, Pr. 53:1,

Pr. 54:1.

Note: The load meter value is indicated in %, with the current value
set for Pr. 56 representing 100%.

* Select signais from the frequency set value to the output
terminal status of the PU main menitor by selecting “other
monitor” of PU Operation.

** Motor torque display is valid only when in the primary
magnetic flux control mode.
*** Full-scale value indication is based on variable torque
inverter rating.

Pr.81 | Pr.52 | Pr : Pr.54 Full-scale
Indication|-—- - : : velue of FM,
Signal type [0 P | PU | 7w | aw | AMantiewe | | PT. 55| |Pr. 56 Setting monitor reference
Frequency monitor reference
No indication | — N N 0 N N —
Ouput .
woquency | | 1 o | 1 1| o1 [P Current monitor reference |
Ot A 2 0 2 2 | 12 e » Set the frequency or current vatue to be used as a reference to
Ouput v 3 ° 3 j3 | 400V or 800V indicate when frequency or current is selected to indicate the FM
Detect — 4 0 N N N — terminal, AM terminal, and PU level meter.
w'wm"c’ Hz 5 . 5 5 105 | Pr.S5
Vake of Pr. & ::::u', "'I m"”'m"m . ""', hor FM/AM terminal function
Operation . . . converted by set parameder uﬂﬁ( » *dh(.;) selsction (set velus of Pr. §4)
soed (tmmin) | 6 6 106 | oo of ,
Pr. 37 Output 1 1 101
Rated torque frequency (Hz)
Motor % 7 x* 7 7 107 | of applied Pr.S5
torque motr x2 Frequency Frequency set s 5 108
Convener N monior value (Hz)
copotvoasga| Y 8 s s 108 | 400V or 800V reference
: " |
brake % 9 . 9 9 109 | Pr.70 (Pr.37) 8 & 108
wikzation rate
Electronic Output
thermaloL | % 10 . 10 10 110 Twm"“""w current (A) 2 2 102
ioad ratio
Output Output current 11 11 11
current peak A 11 . 11 1 111 | Pr.56 Pr.56 | peakvale (Hz)
vaiye Ou'ront monitor
Converter Load meter (A) 17 17 117
m ? v 12 . 12 12 112 | 400V or 800V
value Mfm“ 18 18 118
Input Rated power
» KW 13 . 13 13 113 of apphed
motor x 2 Set the value ?;:vdua Set the vaive
Rated power : such that the outpu 0 that output
Ouput KW 14 . 14 14 114 | of applied %fg:‘sgy indication on ”'”:"m. voltage at the
power motor x2 ' ‘ the PU ouipkatthe | AM meinal
Input termé- - N . N N N _ meter is 100%. | | uony is 10V.
nal siahs
Ouput wemi- | —
o N N N N N 14406z (FM sermingl) 1440MHz (FM wrminal)
Load meter % 17 17 17 17 117 Pr. 58 —— 10VDC (AM wrmina) —— 10VDC (AM Wrrinal)
Motor excit- Fuli-scale (PU level monitor) Full-scaie (PU level monitor)
! A 18 18 18 18 118 | Pr.ss
_ing curment
m“ y he N 20 N N N -
time
71 I S AU SRS R
output 1o the ' '
Relerence FM terminal. g , F ,
voltage - N N N 21 121 | The luk-scale & ! 2 .
output voltage i 5 X 5 X
oulput I the 5 . 5 '
AM terminal. g ! g :
Note: A monitoring function marked “N” cannot be selected. Output fraquency [Fras) Output current Frig]
Note: After setting “0” for Pr. 52 (PU main monitor), the monitor Operation speed Load meter
. . Motor excitation current
signals can be selected. To display sequentially, use the
SHIFT key. (0" is the factory-set value.) Notes: 1. The maximum pulse train output at the FM terminal is

2400Hz.
2. The maximum voltage at the AM terminal is 10VDC.
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(Pr. 571 | Pr. 58| Restart opé after instantaneous
power fallure or commercial switching
Restart coasting time after an instantaneous
power failure or switching across the line
operation.
Rise cushion time for automatic restart
+ This function allows the inverter to start into a spinning motor.

+ Pr. 57 (free running time)

instantanecus power
Set vaiue faliure restart Restart aperstion
enabled/disabled enabled/disabled
9999 ; enabled
disabled
(factory-setting) (5 seconds free run time)
0, 0.1 to 30° enabled anabled

Free run time meaning time taken until the control restarts after
reset.

* When Pr. 57 is set to 07, the free running time is set to

5 seconds. This setting is appropriate for general operation.
However, the time can be adjusted within a range of 0.1 to 30
seconds according to the inertia of the load (GDX(WK?)) and the
magnitude of torque. (The system starts at this time if the load
quickly decelerates to 2Hz within the time set with Pr. 57.)

if this setting is applied to a load with a high rate of deceleration,
overcurrent may occur. The unit must then be restarted after it
has stopped.

Pr. 58 Setting of output voltage (rise time)

In general, setting this parameter to 0.5 seconds (the factory-set
value) is enough for operation. However, the output voitage rise
time at restart control can be adjusted in the range of 0.1 to

5 seconds according to the value of the load requirements/
specifications (inertia or torque).

Ny

cs Use only for resmrt ater
INVINNIINIOUS POWSr

o ¢ faikure and short circuits
between CS and SO in
advance.

|Pr. 59| Selecting remote setting function

+ Setting “1” or “2" for Pr. 59 enables changing of the RH and RM
terminal functions to the remotely set input functions.

+ The functions equivalent to those of the remote setting box
FR-FK of the FR series setting box (optional) can only be

obtained by setting the parameters.
Pr. 89 Frequency set value
set valus | Remots sstting function
storage function (*)
0 X -
O o)
2 O X

X : Not available O : Available

* If the cirouit between the RH and SD terminals or between the
RM and SD terminals has been opened for one minute or more,
the set value of operation frequency at that time is stored in
memory. After the power is turned off and then tumed on again,
operation is resumed at this set value.

Connection
Forward STF
Reverse STR
Acoeleration RH Keep the wiring distance
Deosleration AM  within 30m.
Setting dear RL
sD
Operation Sampie | . Note: The acceleration/deceleration time
will the longest set values for Pr. 44,
Pr. 45, Pr. 7 and Pr. 8.
g
g
H
4
S




| Pr. 60 | Inteiligent mode selection

(Available in the near future)

* By selecting this parameter, the inverter is automatically adjusted
as if the appropriate value had been set in each parameter,
without needing to set the acceleration and deceleration times
and V/F pattern. This operation mode is useful when it is desired
to perform operation immediately without making fine parameter
settings.

The inverter autornatically selects appropriate parameters.

Pr.60
Automatically

t Set function Operation
'::‘ st parameter

Q
{factory Ordinary _ _

seting) operation mode

Setwhen it is desired 10 accelerate/
decelarate the motor in the shortest
tme.

Shormest The inverser makes acosieration/ Pr
1 acceleration/ deceleration in the shortest ime using Pr'
daceleration mode | it full capabilites.

During deceleration, an insufficient
braking capabliity may cause the
overvoitage alerm (E. OVS).

[

Seit-lsaming system automatically
sets the boost value, acceleration and
deceleration times so that the current
during acceleration/deceleration is
Optimum lower than the rated current of the

3 acceleration/ inverer. Optimum operation can be
deceleration mode | carried out by fully utilizing the inverter
capabilities in the rated continuous
range. Appropriate for application
where the load will not vary largely.
{Nom 2)

P
[ BN =]

Tunes the inverter output voltage on
line 50 that the inverter output voitage

output voltage 90 that the maximum
torque can be delivered in the driving
s Lit mode and regenerative modes. Also
automatically selects the acceleration/
deceieration pattem in which shock is
Suitable for the it with counterweight.

e
s

Notes:

1

. When more accurate control for application is required,

set parameters manualily.

. Because of the leaming system, this control is not vaiid

the first time.

. When the Primary Magnetic Fiux Controi has been

selected using Pr. 80 and Pr. 81, the energy-saving
mode and lift mode need not be set.

. If intelligent operation is performed using a motor having

a larger capacity than the inverter capacity, overcurrent
alarm may occur.

. If an overvoitage (OV3) trip has occurred during

operation in the optimum acceleration/deceleration
mode, reset Pr. 8 (deceleration time) to a slightly larger
value and restart operation in this mode.

. When any of 1 to 6 has been set in Pr. 60, the

parameters dedicated to intelligent mode Pr. 61 to 64 are
valid.

Pr. 81 to 64, which need not be set unless required, may
be set to improve performance. Set 0 in Pr. 60 to
automatically set Pr. 61-64 to 9999 (factory setting).



[Pr. 65| See description of [Pr. 13

[Pr.66] See descrigtion of

[Pr. 87| |Pr. 68} | Pr. 63| Retry function
No. of retries after alarm occurrence
Retry execution wait time
Erase display of no. of retry executions
» Retry is a function that makes the inverter automatically reset the
inverter alarm, restart and continue operations.

* You can set Pr. 67 to the number of retries to be made after an
alarm has occurred.

Pr. 67 set value No. of retries
0 (Factory-set value) Retry is not made.
11010 1 to 10 retries

* You can set Pr. 68 to the wait time needed after the inverter
alarm is issued and before restart is executed. When “9999" (the
factory-set value) is used as the set value, the inverter will not
execute a retry function.

 You can see the accumulated number of restarts made by retry
by reading Pr. 69. The set value of “0” erases this aggregate
number.

Notes: 1. The inverter automatically starts operation when the retry
wait time set for Pr. 68 has elapsed. When this function
is active, the operator should be aware that the motor
may start unexpectedly!

2. When the reset function is activated before restart,
accumulated data, such as data of the electronic thermal
and the utilization rate of regenerative brake, is not reset
(in the different manner as by power-on reset).

[Pr-70] See description of [Py, 30|

[ Pr. 71| Selecting applicable motor
+ To use an inverter duty constant torque motor, set Pr. 71 to “21".
Electronic thermal O is set to the thermat! characteristic of the

constant torque motor.
Pr. 71 Electronic thermal charactetist
set vaiue c cs
VT:0 Thermal characteristic adaptable to general-
) purpose motors (variable torque motor)
CT: 21 Thermal characteristic adaptable to inverter
: duty constant torque motors
VT: 2/CT: 22 V/F 5-point adjustable (for variable torque
motors)

VT: Variable Torque Application, CT: Constant Torque Application

|Pr. 72| Changing of PWM mode

» The MT-A series PWM mode can be changed by using Pr. 72
when trying to reduce the audible sound from motor.

Pr. 72 set value PWM mode
0 No acoustic noise tuning
1 Acoustic noise tuning
2 (Note 1) Sine-wave filter application

Note 1: When the optional sine-wave fitter is used, set 2 at Pr. 72.
Here, operation is impossible at 60Hz or more when 2 is set
atPr. 72.

Note 2: With the optional sine-wave filter, next largest inverter for
the motor rating should be selected.

{ Pr. 73| Frequency command voitage range selection

+ Set the input specifications for terminals 1 and 2 and use the
override function.
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Pr. 73 |Terminel | Terminel 2 | Terminal 1 |Terminal 4
| R | | g "t | v Pt
vaiue | signal vollage volege *1 |
0 0to 10V
ot 5 Oto+ 10V
; oto1ov Inaciive
to
Otot 5V *3
3 0 to 5V
Oto1 * 10V
: toov Tomesv] | A
10 OFF 0to 10V = Inact
o OOSV Oto+ 10V
0‘° ] Inact
12 to 10
+ 5V Active
13 0 to 5v 0to
14 0to10V |0tz 10V Active
15 Oto5vV | Otot5V
0 Otox 10V
! Inactive Inactive
2
Qto+5V *3
3
4 5
o;“:\:’ Inactive Active
W] N sotve
1 Otox 10V
2 Inactive Inactive
1
Oto+5V Active
13
14 0to 10V
. .
15 Owsv | natve ctive

*1: Terminal 1 (auxiliary frequency setting input) is added to the

main speed-setting signal at terminal 2 or 4.

When override is selected, terminal 1 or 4 will be the main

speed-setting signal, and terminal 2 will be the override signal

(50 to 150% at 0 to 5V or 0 to 10V).

Frequency command signals with a negative polarity cannot be

accepted.

Notes: 1. When “the maximum output frequency at the maximum
frequency voltage (or current) input signal” is changed/
calibrated, set Pr. 903 (Pr. 905 for current signal). In this
case, it is not necessary to give the voltage (or current)
signal to the inverter. Just setting Pr.s works. Setting of
Accel/Decel time is not affected by the setting of Pr. 73
because the accel/decel time is defined by the slope
from zero Hz to the setting of Pr. 20, accel/dece! base
frequency.

2. [ shows factory setting.

2

*3:
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IPr.74| Input filter time constant

+ You can set the built-in filter constant of the input section of the
external voltage or current frequency setting signal. This function
is effective in removing noise from the frequency-setting circuit.

~ If stable operation cannot be obtained due to the influence of
noise, use a higher filter time constant. The higher the set value,
the lower the response.

~ The Reset function (terminal RES) can be set to allow for reset
anytime or only at alarm occurrence. This Pr. can also be set to
cause an inverter alarm stop when the PU is disconnected.

Set value 0

Reset input is always enabled
(the factory-set value).*

After the
parameter unit

Set value 1

Resst input is enabled only
when the protective function is
activated.

is removed,
operation
continues.

Set value 2

Reset input is always
enabled.

Set value 3

Reset input is enabled
only when the protective
function is activated.

When the parameter und is
disconnected, the inverter
LED display shows the
efror display and the
inverter output is shut off.

* When the circuit between the RES and SD terminals is tumed on
during operation, the inverter output is shut off, the contents of
the electronic thermal O/L and regenerative brake utilization rate
are reset, and the motor coasts.

[ Pr. 76 | Alarm code output selection

~ When an alarm arises, the details of the alarm can be output
through the 4-bit digital signal at the open collector output
terminal. When programmed operation has been selected, this
function displays the operation block selection.

Set value put
su | ®wu | oo | Fu
0
(factory-set value) By output terminal assignment (Pr. 40)
1 Alarm Alarm Alarm Alarm
code bit3 | codebit2 | codebit 1 | code bit 0
2 Normal operation .............Same as setting 0
When an alarm arises....... Alarm code signal
3 Output Operating | Operating
(Program | e up | thethid [the second |  the first
operation output) up group group group

Note 1: For the contents of the alarm code, see page 26.




| Pr. 77 | Parameter write inhibit selsetion
* You can inhibit writing of fubctions at the parameter unit.

-1 Set value Write inhibit function

0 Parameter write enabled only when the inverter is
stopped (the factory-set value)*

1 Parameter write disabled*”

2 Parameter write aiso enabled during operation***

* Pr. 51-Pr. 56, which are the parameters related to the monitor,
canbe setat any ime.
** Pr. 77 and Pr.79 (operation mode selection) can be set.

*** Pr. 22, Pr. 23, Pr. 48, Pr. 49, Pr. 60, Pr. 66, Pr. 71, and Pr. 79 to

Pr. 81 cannot be written when the inverter is operating.
| Pr. 78| Reverse run prevention selection

* Set this parameter to prevent problems with reverse operation
due to incorrect start signal inputs.

Set value Direction of rotation

0 Bothy forward and reverse rotations are enabled
(tactory-set value).

1 Reversa.rotation is disabled.

2 Forward rotation is disabled.

Note: This setting is valid for both parameter unit operation and
external operation.
[ Pr. 79| Operation mode selection
+ The inverter operation mode may be operated by external signal
or by the parameter unit. You may limit the operation mode to
one of these two modes, or you may use both modes.

Operation is enabled by swiiching between the
Setvalue 0 | parameter unit and the extemal operation
source (the factory-set value).

Setvalue 1 | Operation is enabled only by the parameter unit.

Set value 2 Operation is enabled only by the external

operation source.
Setvalue 3 | Operation frequency: Set by the parameter unit.
1) Start signal: External signal is input.
Setvalue 4 | Operation fraquency: Extemal signal is input.
(*1) Siart signal: input by the parameter unit.
Program operation

‘Setvalue5 | Operation start: STF; Timer reset: STR
Group selection: RH, RM, RL
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» The program operation function can set operation events
determining start time, rotation direction, and operation frequency
for each of the three selected groups. This function enables
automatic operation in accordance with the preset schedule and
pattern.

LPr. 80| | Pr. 81 Selecting Primary Magnatic Flux Control

Capacity of the applied motor
No. of poles of the applied motor

~ This control mode is applicable only for Mitsubishi's standard
squirre-cage induction motor.

~ To select Primary Magnetic Flux Control mode, set the capacity
of the motor to be applied and the number of poles (2, 4, or 6) of
the motor. To use a constant torque motor, set Pr. 71 (applicable
motor selection) to “21™.

~ When motor's performance is not satisfied, set parameters using
reference sheet.

Note: To apply Primary Magnetic Flux Control mode, the following

motor conditions must be met:

1. The motor capacity is equal to the capacity of the inverter,
or no more than one rank below the inverter capacity.

2. The motor has 2, 4, or 6 poles.

3. Single machine operation (One inverter is connected with
only one motor.)

4. Output frequency will not always be the same as the set
frequency.

5. Up to 100ft (30m) of cable can be used. Satisfactory
operation may not be obtained if the above conditions are
deviated from.




[ Pr. 900 | Terminai FM output calibration

» The parameter unit can be usad to calibrate the meter connected
to the FM terminal. This calibration function is commen o all
monitors selected for Pr. 54.

Terminal FM has a pulse output as illustrated below. When Pr.
900 is set, the parameter unit can be used to calibrate the scale
of the meter connected to the inverter, eliminating the use of a
calibration resistor. (For details of the calibration method, refer to
the instruction manual.)

[ Pr. 901 | Terminal AM output celibration

» This function is used for cafibration when Pr. 54 has been set to
101-118 to select analog output to AM terminal. As described at
Pr. 54, the value has been factory-set so that 10VDC output is
obtained with each monitor item in the full-scale state. With this
parameter, you can adjust the output voltage rate (gain) to
graduations of the meter. Note that the maximum output voltage
is 10VDC. (For details on the calibration method, refer to the
instruction manual.)

Meter type: (1mA full-scale analog meter) [Pr.902] [Pr. 803] Adjusting frequency setting signal

LPr. 904 | | Pr. 905| gain and bias
Bias for frequency reference voitage signal
Gain for frequency reference voitage signal
Bias for frequency reference current signal

Gain for frequency reference current signal
* You can set any value for the level of output frequency to the

Meter iype:
(1mA jull-acale angiog: meder)

\\I/,, 1mA
”

Z

\\

L= 111
L

T2

Pulse witth T1: Adjusted by Pr. 900
Pulse width T2: Set by Pr. 55

(Valid only for frequency monitor) frequency setting signal (0 to 5VDC, or 0 to 10VDC, or 4 to
20mA).
« Monitor by using the digital indicator
Factory-set value
Pulse train output at the FM terminal can be used for digital
) . . ol EECERESEEEEEIEERES L33 —_—
display by the digital counter. The full-scale value described at Output !
Pr. 54 provides 1440Hz output. When you select the operation vz i Gan
frequency from monitor items, the rate of output frequency at this R T 2= P
Bias — . ! -
FM terminal can be set for Pr. 55. (Digital indicator) 5503 - g - E
Pr.904 /—/ :
(Digital indication meter) Rt - -
1440Hz 0 Frequency setting signal sV
EEEE b ou : w
) 4 20mA

T sD

Note: The factory-set value provides the full-scale value and
1440Hz of FM output frequency at 60Hz and 1mA.
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11. 2 OPERATION USING THE PROGRAMMED OPERATION FUNCTION

In programmed operation, automatic operation is performed under the control of the internal timer in accordance
with the desired time of day, frequency and direction of rotation set in advance.

11, 2.1, Specifications ’

With 3 set in Pr. 76, the terminals op-

_._.;} Group run signals
nal} erate as indicated on the left.

8 Timer time-out sig
f——  Common

(1) Wiring
Power R U /
supply 15 v \ M
P——T w

STF}—¢—>—  Programmed operation
RH "y Note:
RM —“H}GWWSBMB With 5 set In Pr. 79, the terminals operate as
RL —"%— . indicated on the left
STR—6>—4 Timer reset signal ’
SsD
FU |
oL
IPF |
SU |
SE

(2) Setting of the desired time of day, frequency and rotation direction
The above three items are defined as one point and every 10 points are grouped. Parameters Pr. 200 to
Pr. 231 are used for this setting.

Setting Point Rotation Direction, Frequency, Start Time of Day
( No 1 Pr. 201
2 Pr. 202
3 Pr. 203
14 . Pr.|204
Group 1 t ' |
: :
| |
| |
\ 10 Pr. 210
( No 11 Pr. 211
1 |
Group 2 9 : :
1 !
\ 20 Pr. 220
No 211 Pr. ‘221
Group 3 : :
30 Pr. 230



1) Setting the frequency and rotation direction
PU screen display

201 SetPRG 1
Direction 1 le————— Rotation direction—1: forward rotation, 2: reverse rotation, 3 and up: error

Set 30.00Hz 0: stop
Time \

Frequency————0.1Hz increments
(0 to 400H2)

+ To make a stop, write 0 in the rotation direction and frequency.

« When no setting is made, set 9999.

To select the time of day unit, use parameter Pr. 200 (programmed operation
minute/second selection).

2) Setting the time of day
PU screen display

201 SetPRG 1
Direction 1
Set 30.00H2z
Time 4:308

i

Hour Minute ——in units of minutes Pr.200=1,3

Minute Second——in units of seconds Pr.200=0,2

* An error results i 1:80 is input (in excess of 59 minutes or 59 seconds).
* When no setting is made, set 9999.

3) Setting example

Operation pattern 35Hz

Forward 20Hz
rotation

1 3 6 7.30 9
$ Time of day t

Reverse 30Hz

No.1 Forward rotation « 20Hz 1 o'clock O minutes — Pr. 201 1, 20, 1:00
2 Stop 3o'dock O minutes — Pr.202 0,0, 3:00
3 Reverse rotation « 30Hz 4 o’'clock O minutes — Pr. 203 2, 30, 4:00
4 Forward rotation « 10Hz 6 o’clock O minutes — Pr. 204 1,10, 6:00
5 Forward rotation « 35Hz 7 o'clock 30 minutes — Pr. 205 1, 35, 7:30
6 Stop 9 o'clock O minutes — Pr. 206 0, 0, 9:00
» The time of day is O when both the start signal and group select signal are entered.
» No setting is made when either the setting or time of day is 9999.
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OPERATION USING THE PROGRAMMED OPERATION FUNCTION
e A R e e e e e

4) Reference time of day
Programmed operation is performed under the control of the internal timer (RAM).
i) The timer range is 0 to 99.59.
When Pr. 200 = 0, max. 99 minutes 59 seconds
When Pr. 200 = 1, max. 99 hours 59 minutes
iiy Resetting the reference time of day
Cleared by the timer reset terminal, inverter reset terminal or power-off.
iiiy The reference time of day can be set in PR. 231 if required.
Can be used for synchronising] to the time of day.
iv) When Pr. 200 = 2 or 3, the reference time of day is displayed instead of voltage monitor.
v) Timer accuracy
instantaneous error + 0.16s
Accumulative error (50ppm according to the accuracy of the crystal oscillator)
MT-A independent Error of max. 4.5s per day (24Hr X 60 X 60 X 50ppm 4.32s)

(3) Input terminals
+ The following terminals are made valid and invalid when programmed operation is being performed with
Pr. 79 = 5 (programmed operation):

Valid Terminals invalid Terminais Terminals Used
RES AU - 8TF
MRS STOP STR
RT | No. 2 RH
OH No. 4 RM
No. 1 RL
JOG

(4) Mode switching
When the programmed operation start signal (STF) or timer reset signal (STR) is on, switching between
the PU operation mode and external operation mode cannot be made.
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11. 2. 2. Detalled Description of the Functions
1) Parameters used

Factory
No. Name Ra Unit Remarks
nge Setting
0 - minute/second unit/vottage monitor
Programmed operation 1 - o'clock/minute unit/voitage monitor
Pr.200 | Minute/second selection | 0103 1 0 2 - minute/second unit/referance time of day monitor
3 - o'clock/minute unit'reference time of day monitor
0to2 1 Rotation direction O - stop, 1 - forward rotation,
Pr.201 | Programmed operation 0 to 400Hz 0.1Hz 9999 2 - reverse rotation
to 230 | Program setting 0 t0 99:59 Minute or Set frequency i .
second Time of day 9999 : no setting
Pr. 231 | Timer setting 0 to 99:59 0 Current timer time-of-day setting (RAM)

* When the setting of Pr. 200 has been changed independently, the units of Pr. 231 and Pr. 201 to 230

change.

The numerals do not change.
* When 2 or 3 is set in Pr. 200, the reference time-of-day monitor screen is displayed instead of the
voltage monitor screen.

2) Input signals
Name Description Signal Level Remarks
Group select signal Used to select the group for programmed . May also be driven by transistor. When ic
RH, RM, RL operation. Photocoupler isolated | _'4ma, Vec < 0.5V should be satisfied.
Timer reset sig sﬂTR input to zero the reference time of day. Photocoupler isolated
Programmed opera-
tion start signal Input to start programmed operation. Photocoupler isolated
STF
3) Output signais
Name Description Signal Level Remaris
Time-out signal Output on completion of the operation of "
inverter terminal the selected group and cleared on timer :. pen caliector output | Permissible load
(SU) reset (isolated) 24VDC, 0.1A
Only when
Group select signal Output during operation of corresponding I L Pr.76=3
Inverter terminal group’s program and cleared on timer c. pen output | Permissible load
(FU, OL, IPF) reset. (isolated) 24VDC, 0.1A
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11. 2. 3. Operation Procedure

(1) After completion of the settings in accordance with 1 , turn on the desired group select signal (for example,

connect RH-SD for group 1) and then

turn on the start signal (STF). This causes the internal timer (refer-

ence time of day) to be reset automatically and the operation of that group to be performed in sequence in
accordance with the settings. When the operation of the group ends, a signal is output from the time-out
output terminal. (The open collector signal of SU is turned on.)

——y
mwas OIS

Note that the operation is not started if the timer reset (STR) is on.

{(2) Use the programmed operation function with 5 set in Pr. 79. If any of the group select signals is turned on
during PU operation or-data fink operation, time scheduled operation is not carried out.

(3) If two groups are selected at the same time, the operations of the selected groups are executed in se-
quence of group 1, group 2 and group 3. For exampile, if group 1 and group 2 have been selected, the
operation of group 1 is first carried out, and after that operation ends, the reference time of day is reset,
the operation of group 2 is started, and the time-out signal (SU) is output after the operation of group 2

ends.

Start signat

STF

Group 1 AH @
Grow2 —@

ZIHmmmumm

re2

r4
o r—rl-—-ﬂ
f
3 0

"

Inverter output 0 |
frequency o B W 5 0 B B W S5 N
\ v v -7
Selling of group 1 Setting of group 2
. ; ) P
8"
nik
0 i
Group 1 select
signal (FU)
Gi 2 select
sona (01 TN
Time-out m
signal (SU)
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(4) To repeat the operation of the same group, reset the timer using the time-out signal as shown below.
1) To repeat the operation of onlygroup1 2)  To repeat the operation of groups 1 and 2

Inverter Inverter
MT-A MT-A
STF 00— STF —-O"'D—|
RH (00— RH 00—
RM ARM —0 00—
RL - AL +
STR —JO STR -Io'—o—
SD _] SD
su ﬂ
- suU
S SE2

Note: If the inverter is powered down, then up (including instantaneous power failure) during the execution of
the programmed operation, the inverter is brought to a stop after the power is restored. To resume the
operation, turn the start signal off, then on again.
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11. 3 5-Point Flexibie v/f Characteristic

The V/F characteristic can be changed by linear interpolation made between five points set from V/F1 to V/F5.
i Operation
An optional V/F characteristic can be set by setting V/F1 (first frequency) (first frequency voltage), V/F2, V/F3,
V/F4 and V/F5 from the parameter unit in advance.

VA
Base frequency voitage
(Pr. 19) V/F 4
VF S
SRR, /%
VE1 . :
Boost value VIF 2
{Pr. 0) i i
0 -3 . Frequency
. Base frequency
v/t characterisic (Pr. 3)

@ Adjustment
» Set 2in Pr. 71 from the parameter unit. (When Pr. 71 = 0 or 1, the standard V/F characteristic is provided.)
« Set the desired frequencies and voltages in Pr. 100 to Pr. 109.
The setting must satisfy the following relationship:  F1 = F2 # F3 = F4 # F5 # base frequency if the set
frequencies are the same, a write error occurs.
« [f “9999" is set in any frequency, it is ignored.

# Notes

(1) The V/F 5-point flexible characteristic functions for V/F control oniy.

(2) The V/F 5-point flexible characteristic does not function when Pr. 60 (intelligent mode selection) is se-
lected.

(3) The base frequency voltage may be set optionally between 0 and 1000V, but output voltage is clamped at
the base frequency voltage if output frequency is beyond the base frequency.

-(4) Pr. 19 (base frequency voltage) must be set. (When Pr. 19 = 9999, Pr. 71 cannot be set to 2.)

(5) 1f“2"is setin Pr. 71, Pr. 47 (second V/F (base frequency)) does not function.

(6) When “2" is set in Pr. 71, the electronic overcurrent protection is calculated as a general-purpose motor.
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B V/F1 to 5 adjustment (setting) range

Applicabie Motor Selection (Pr. 71) » 2 Applicable Motor Selection (Pr. 71) = 2
Parameter

No. Function Name Setting range Function Name So?'l‘?;r:)\go I"mml m

Pr. 107 |BCD input (offset) |0 to 400Hz V/F1 (first frequency) 0 to 400Hz, 9999 0.01 9999
108 BCD input (gain) 0 to 400Hz, 9999 | V/F1 (first frequency voitage) 0 to 1000V 0.1 0
109 |Binary input (offset) |0 to 400Hz VIF2 (second frequency) 0 to 400Hz, 9999 0.01 9999
110 Binary input (gain) 0 to 400Hz, 9999 | V/F2 (second frequency voltage) (0O to 1000V 0.1 0
111 |BCD/binary selection |0, 1,2,3,9999 | V/F3 (third frequency) 0 to 400Hz, 9999 0.01 9999
112 | Speed feedback range| 0 to 400Hz, 9999 | V/F3 (third frequency voltage) | O to 1000V 0.1 0
113 | Feedback gain 0to 100 V/F4 (fourth frequency) 0 to 400Hz, 9999 0.01 9999
114 ms; scton |0 19999 V/F4 (fourth frequency voltage) | O to 1000V 0.1 0
115  |Orientation speed |0 to 30Hz V/FS5 (fifth frequency) 0 to 400Hz, 9999 0.01 9999
116  |Creep speed 0 to 10Hz V/F5 (fifth frequency voltage) | O to 1000V 0.1 0
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11. 4 PU DISCONNECTION DETECTION FUNCTION

This function detects that the parameter unit (PU) has been disconnected from the inverter and brings the
inverter to an alarm stop.

B Operation

When the PU disconnection detection function is selected from the parameter unit, this function detects that
the PU has been disconnected from the inverter and brings the inverter to an alarm stop.

Function
Number

Function Name

Setting Range

Factory Setting

Description

75

Reset selection

0,1,2,3

0

: Reset input normalty snabled. PU disconnection is not

detected.

: Reset input enabled only when protective function is

activated. PU disconnection is not detected.

: Reset input normally enabled. PU disconnection is

detected.

: Reset input enabled only when protective function is

activated. PU disconnection is detected.

* When the inverter comes to an alarm stop, the alarm messages displayed are PU DISCONNECTED
(PU) and E.PUE (inverter LED).

H Notes

1. Alarm does not occur if the PU has been disconnected from initial start.
2. This disconnection detection function judges that the PU is disconnected when the PU is removed for

more than 1 second.
3. When the FR-PUO1 is used, this function can also be used but its alarm display is E. PE.
4. To resume operation, reset the inverter after checking that the PU is connected securely.
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12. MAINTENANCE AND INSPECTION

The transistorized inverter is a static unit consisting mainly of semiconductor devices. Daily inspection must be
performed to prevent any fault from occurring due to adverse influence by the installation environment, such as
temperature, humidity, dust, dirt and vibration, changes in the parts with time, service life, and other factors.

12.1 Precautions for Maintenance and Inspection

(1) The operator must check power on/off by himself to prevent any person not in charge from misoperating
the inverter.

(2) For some short time after the power is switched off, the capacitor remains charged at a high voitage.
Before performing any inspection, make sure that the charge lamp on the printed circuit is off and check
that the voltage across the main circuit terminals P and N of the inverter is 30VDC or less using a tester,
etc. (For the location of the charge lamp, see the terminal block arrangement on page 115.)

12.2 Check ltems
Have a proper understanding of the definitions of power and alarm indications provided for the inverter. Also,
have a proper understanding of the settings of electronic overcurrent protection, etc.

(1) Daily ingpection (2) Periodic maintenance and inspection
Check for the following: Check the areas inaccessible during operation
{(a) Motor operation fault and requiring periodic inspection.
(b) Improper installation environment (a) Cooling system: Clean the air filter, etc.
(c) Cooling system fault (b) Screws and bolts: Check that they are se-
(d) Unusual vibration and noise curely tightened and retighten as necessary.
(e} Unusual overheat and discoloration (¢) Conductors and insulating materials: Check
During operation, check the inverter /O voltages for corrosion and damage.
using a tester. (d) Insulation resistance: Measure.

(e) Cooling fan, smoothing capacitor, relay:
Check and change if necessary.
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(3) Insulation resistance test using megger
(a) Before pertorming the insutation resiétance test using 4 megger 6n the external circuit, disconnect the
cables from all terminals of the inverter so that the test voltage is not applied to the inverter.
(b) For the inverter, conduct the insulation resistance test on the main circuit only as shown in Fig. 12.1 and
do not perform the test on the control circuit. (Use a 500VDC megger.)
(c) For the continuity test of the control circuit, use a tester (high resistance range) and do not use the megger

or buzzer.
Power SUPPlY — . coe e o e Inverter T —— Motor
OSSR\ ¥ 1V SO, ;}5@
JURIUIRn \ [ WH e e
500VDC megger i
= Ground-termhal

Fig. 12.1 Insulation Resistance Test Using Megger
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12. MAINTENANCE AND INSPECTION
L= e e e

Table 1 Daily and Periodic Inspection

Interval
‘ss Periodic
gi inspection Rem Deseripion Method Criterion instrument
: iy i
Ambient lemperature: -10°C
Surrounding Check ambient Wemperature, humidiy, +50°C, non-ireezing. Thermamewr, hy-
environment dust, din, exc. G See ot onp.7. Ambient humidity: 90% of less, | gromeser, recorder
'g non-condensing.
g Overall unit Check for unusual vibration and noise. | O Visual and auditory check No fault.
Power supply Check that main circuit volage is nor- Measure voltage across inverter 170 to 253V (323 to 508V) 50Hz Teswr, digital multim-
voltage mai. O teminals R-S-T. 170 to 242V (323 to 506V) 60Hz | eter
(1)Mmﬂm(msmln , .
. (1) Disconnect all cables from in-
ol circuit werminals and ground termi 0|0 - (1) SMor more
. torminals R, S, T, U V. W DC 500V class meg-
General {2) Check for loos@ screws and boks. (@] and ground terminal with ger
(3) Check for overheat on each part o megger (2). (3) No tault
o (2) Retighten. (3) Visual check.
Conductors (1) Chowck conduotors for distortion. © 1), (2) Visual check 1.2
cables @ cable o ' o . @ (1).
Terminal block Check for damage. (@] Visual check No tault
Disconnect cables from inverter
and measure across eNMINals
& | lrventer module across R.S,TandP, N, andacross U, | (See p.81.) Anaiog vester
g Converter mocule | Ceck O | V' Wand P, N with wster x
range.
g
(1) Check for liquid leakage. (0] (1), (2) Visual check 1), (2) No tauk
X {2) Check for safety valve projection ' .
Smoothing and buige. © (3) 85% or more of rated capacity, | CoPaCRY Mmeter
(3) Measure slectrostatic capacity. O (3) Measure with capacity meter.
(1) Check for chatser during operation. (@] (1) Auditory check (1) No tault
(2) Check timer operation Sime. (2) Length of time from power on (2) Relay shouid be switched on .
Reiay (@ Ohock for - g © relay on. 0.1 10.0.15 seconds. Universal counter
contacts. (3) Visual check (3) No fault
(1)9hodt_bra:ckhm'dov Te) (1)Vbuqmwmmis- (1) No fault.
Resistor insuiation. tor, Wire-wound resistor, (2) Error id be within 10% of | 198
Chack for open cable. {2) Disconnect one end and maa- indicated resistance value. digital muttmeter
@ open o sure with wser.
- (1)chod(b-h-udmvom (1) Measure voitage across (1) Phase-to phase
§§ sl across phases with inverter oper- Q w«wwmuv )mmwb‘,mv . )
S o , independenty. {8V for 400V), ,,D"';" .,"m"‘"""m"m",
5§ OPUmonohock | (o) beriorm sequence protecsve oper- (2) Simulatively connect iverer | (o) Fou must occur because of | B9
§ ation test to maks sure of no fault le) protactive circuit autput sequence
o in protective and display circuits. terminals. :
2g - (1) Check for unusual vierason and. | (1) Tum by hand with power of. | (1) Smoct roatn.
32 (2) Check for loose connection. o) (2) Retighten. (2) No fautt
{1) Check for LED lamp blown. o (1) Lamps incicase inicator
- Display @ tamps on panet. (1) Check that lamps are it.
1 Clear 0 (2) Glean with rag.
=]
. (1) Check reading of meters on (1) Must satis ifed and Voitmeter, armnmeter,
Meter Check that reading is normal. @) panel. mmmz.m e,
(1) Chook for unusual vibraton and | (1) Audiory, sensory, vieus!
5 Goneral o (Z)Check;or wlodorae | AN
unus t
é (2) Check for unusual odor. O o Y iy
Insulaton (1)Chod(mh (across (1) Disconnect cables from U, V,
resistance h ""99" ) o) W, inchoding motor ‘ (1) 5M or more. 500V megger
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12. MAINTENANCE AND INSPECTION .

12.3 Measurement of Main Circuit Voitages, Currents and Powers

(1) Measurement of voitages and currents
Since the voltages and currents on the inverter power supply and output sides include harmonics, accurate

measurement depends on the instruments used and circuits measured.
When instruments for commercial frequency are used for measurement, measure the circuits in Fig. 12.2

using the instruments in Tabie 2.

input voitage Output voitage
Input current \//\jf\v/ Output current

» To motor

Vo

I ] A O R

llnstmmenttypes { { & (] g'ﬁ' E=

Fig. 12.2 Typical Measuring Points and instruments
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12. MAINTENANCE AND INSPECTION

Table 2 Measuring Points and Instruments

item Measuring Point Measuring Instrument Remarks (m Measured
Power supply voitage vy 3 o 170 to 242V (342 to 506V) S0Hz
v, Across R-S, S-Tand T-R Moving-iron type 170 to 253V (342 to 506V) 60Hz
Power supplly side current | g g and T line currents Moving-iron type
1
Power supp;yi side power QESR,SS'm,T?RM across Electwynamlc type P1 = W11 + W12 + w13
Calculate after measuring power supply voltage, power supply side current and power supply side
Power supply side power power.
factor - P, 100%
= X
Pf1 ! EV#'«‘ 3
; Rectifier type . . .
Output side voltage TP Difference between phases is within
V, Across U-V, V-W and W-U g:g:en}o)vmg-nron type) 1% of maximum output voltage.
Current should be equal to or less
Output side current ; i than rated inverter current.
L U, V and W line currents Moving-iron type Difference between p is 10%
or lower.
Qutput side power AtU, V and W, and across . _
P, U-V and V-W Electrodynamic type P2 = Wa + Wy
Calculate in similar manner to power supply side power factor.
Output side power factor P,
Pf. Py = x 100%
2 2 7-'—3 Vz"z
inverter LED display is lit.
Moving-coil type 1.35x V1
Converter output Across P-N (such as tester) Maximum 380V (760V) during re-
generative operation
Across 2-5 010 5v/0to 10VDC .
[ =
Frequency setting signal | Across 1-5 0to £ 5V/0to £+ 10VDC g
Across 4-5 4 to 20mADC §
Frequency setting power | Across 10-5 5VDC f,
supply Across 10E-5 Moving-coil type 10VDC )
Tester, etc. may be used .
Elntemal resistar):ee: 50k o)r Approx. 3.5VDC at maximum
Frequency meter signal Across FM-SD larger) frequency (without frequency e
meter) g
Start signal Across STF, STR, RH, RM, §
Select signa! RL, , RT, AU-SD
Signa L, JOG/CH S 20 to 30VDC when open g
Reset Across RES-SD ON voltage 1V or less D
Output stop Across MRS-SD
Continuity check
Alarm signal Across A-C Moving-coil type <Normal> <Fault>
arm sig Across B-C (such as tester) Across A-C: Discontinuity Continuity
Across B-C: Continuity Discontinuity

* Values in brackets indicate those for 400V series.
Note 1 : Do not use a tester because an accurate data will not be obtained.




12.4 Checking the Inverter and Converter Modules

(1) Preparation - Disconnect the external power supply cables (R, S, T), motor cables (U, V, W).
* Prepare a tester. (Use 1Q range.)

(2) Checking |

Change the polarity of the tester altemately at the inverter terminais R, S, T, U, V, W, P and N, and check

for continuity.

Note 1 : Before measurement, check that fhe smoothing capacitor is discharged.

Note 2 : At the time of discontinuity, the measured value indicated is a nearly infinite value. Due to the
influence of the smoothing capacitor, continuity may instantaneously be established and infinite not
indicated. At the time of continuity, the measured value is several to several ten ohms depending
on the number of modules, number of paraliel modules, circuit tester type, etc, If all measured
values are almost the same, the modules are without fault.

Tester Teste
Polarity | Measured Polarty | Measured
Value Value
+ | - + | -
R | P | Discontinuity R | N | Continuity
D1 D4
® P | R | Continuiy N | R | Discontinuity
=]
g S | P | Discontinuity S| N | Continuity
S o2 D5
g P| S| Continuity N | S | Discontinuity
>
8 T | P | Discontinuity T | N| Continuity
© | b3 ‘ D6
P| T | Continuy N | T | Discontinuity
U | P | Discontinuity U | N | Continuity
TR1 TR4
o Pl U] Continuiy N | U | Discontinutty
5
§ vV | P | Discontinuity V | N | Continuity
TR3 TR6
- P | v | Continuity N | v | Discontinuity
[
>
£ W | P | Discontinuity W | N | Continuity
TRS TR2
P | W| Continuity N | W | Discontinuity
Converter Inverter module

AL

TRe TRE TR

N

Fig. 12.3 Module Device Numbers and Terminals to Be Checked
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12.5 Replacement of Parts

The inverter congists of many electronic parts such as sermiconductor devices. The following parts may deterio-

rate with age because of their structures or physical characteristics, leading to reduced performance or failure of

the inverter. For preventive maintenance, the parts must be changed periodically.

(1) Cooling fan
The cooling fan cools heat-generating parts such as the main circuit semiconductor devices. The life of the
cooling fan bearing is usually 10,000 to 35,000 hours. Hence, the cooling fan must be changed every 2 to 3
years if the inverter is run continuously. When unusual noise and/or vibration is noticed during inspection,
the cooling fan must be changed immediately.

(2) Smoothing capacitor
A large-capacity aluminum electrolytic capacitor is used for smoothing the DC in the main circuit, and an
aluminum electrolytic capacitor is also used for stabilizing the control power supply in the control circuit. its
characteristics are adversely affected by ripple current, etc. When the inverter is operated in ordinary, air-
conditioned environment, change the capacitor about every 5 years. When 5 years have elapsed, the
capacitor deteriorates more rapidly. Check the capacitor at least every year (less than six months if the life
will be expired soon). Check the foliowing:
1) Case (side faces and bottom face for expansion)
2) Sealing plate (for remarkable warp and extreme crack)
3) Explosion-proof valve (for excessive valve expansion and operation)
4) Appearance, external crack, discoloration, leakage.
When the measured capacitance of the capacitor has reduced below 85% of the rating, change the
capacitor. For capacitance measurement, a handy device is available on the market.
(3) Relays
To prevent contact fault, relays must be changed according to the number of accumulative switching times
(switching life). See Table 4 for the inverter parts replacement guide. Lamps and other short-life parts must
also be changed during periodic inspection.

Table 4 Replacement Parts of the Inverter

Part Name Standard Replacement Interval Description
Cooling fan 2to 3 years Change (as required)
Smoothing capacitor in main circuit 5 years Change (as required)
Smoothing capacitor on circuit board 5 years Same as above
Relays —_—_— Change as required.
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13. TROUBLESHOOTING

" if any function of the inverter is lost due to occurrence of a fault, establish the cause and make correction in
accordance with the following inspection procedure. Contact your sales representative if the corresponding fault
is not found below, the inverter has failed, the part has been damaged, or any other fault has occurred.

13.1 Clearing Up the Cause of Fauit
Checking thve parameter unit display
The display of the parameter unit is switched as follows to indicate the cause of a faulty operation.

Parametor Unit Cause of Fault Check Point Remedy
Acceleration too fast?
X - increase acceleration time. Change fan.
OC During Acc Check for output short circuit or ground fault.
Cheak for coaling fan sop. Remove obetacle to cooling fan. (Note)
Sudden load change? Keep load stable.
-] Stedy Spd Oc Main cirouit device overheat Check for output short cireuit or ground fault. | Change fan.
Check for cooling fan stop. Remoive obstacle to cooling fan. (Note)
. s {ncrease deceleration time. Change fan.
OC During Dec Check for output short circuit or ground fault. ;
Check for cooling fan siop. Remove chetacle to cooling fan. (Note)
Ov During Acc Accsieration too fast? Increase acceleration time.
Stedy Spd Ov Sudden ioad change? Keep load stable.
Ove “em.gnd:" PE_):)bus Increass decsleration time.
Ov During Dec Deceleration too fast? (S;Mnﬁonﬁmowh‘chmndnsbad
GD%)
Motor Overioad Thermal for motor Reduos
~ Motor used under overioad? Immbn:mrm inverter capacities
Irv. Overoad Thermal relay for inverter :
" Chaeck the cause of instantaneous power fail-
Inst. Pwr. Loss Instantaneous power failure Ure decUTence.
. Check power system equipment such as
? :
Under Voltage Drop of powsr supply voltage Large-capacity motor started? ' ]
. . Reduce load GD?,
Br. Cet. Fault Brake transistor fault Braking duty correct? Reduos braking duty.
Ground Fault Ground fault occurred in output circuit. Check motor and cabies for ground fault. Remedy ground fault area.
OH Fault External thermal relay operated. Check motor for overheat. Reduce load and frequency of operation.
Stall prevention or current imit function acti- Reduce load.
St Prev STP vated 100 long. Motor used under overicad? Increase motor and inverter capacities.
Option Fauk Option and irverter connected improperty. Check for Joose connector. Secursty connect.
Corrupt Memry mm (EEPROM) capacity exce- Number of pararneter write times 100 many? Change inverter.
Operation could not be resurmed within the
Retry No. Over Y of retry times set. Check cause of alarm occurrence.
CPU Fault CPU malfunction Change inverter.
PU Leave Out The PL has been cisconnected from the 0N | Check that the PU is connectsd securely. Securely instafl the PU.
PU to inverter * Reset signal ON ot miswiri . + Turn the reset signal off
comms, Error » Loose connection between PU and inverter | | Check z: loose :;;dor terminal +» Securely connect
Irv. Reset ON » Communication circuit fault » Change inverter

Note: This alarm does not occur due to the cooling fan stop, but it will occur to prevent the power aevices from
overheating by the fan failure.




13. 2 Faults and Check Points

Fault

Typical Check Point

Motor does not rotate.

(1) Checking the main circuit
+ Check that the power is applied (inverter LED display is lit).
» Check that the motor is connected property.
(2) Checking the input signais
» Chaeck that the start signal is present.
« Check that both the forward and reverse start signals are not present simultaneously.
« Check that the frequency setting signal is not at zero.
+ Check that the signal across terminais AU and SD is on when the frequency setting signal
is 4 to 20mA.
« Check that the output stop signal (across terminals MRS-SD) or reset gignal (across RES-
SD) is not on.
(3) Checking the function (parameter) set values
« Check that the reverse rotation prevention (Pr. 78) is not set.
» Check that the operation mode (Pr. 79) setting is correct.
» Check that the blas and gain (Pr. 902 to Pr. 905) settings are coirect.
« Check that the starting frequency (Pr. 13) set value is not greater than the running

frequency.
» Check that various operational functions {such as three-speed operation), especially the
maximum frequency, are not zero.
(4) Checking the load
« Check that the load is not too heavy and the shaft is not locked.
(5) Others
« Check that the inverter LED display (ALARM) is not lit

The motor rotates in opposite direc-
tion.

« Check that the phase sequence of the output terminals U, V and W is correct.
» Check that the start signals (forward, reverse) are connected property.

Speed greatly differs from the pre-
determined value.

« Check that the frequency setting signal is proper. (Measure the input signal level.)

+ Check that the following function (parameter) set values are proper:
Maximum frequency (Pr. 1), acceleration/deceleration reference frequency (Pr. 20),
acceleration/deceleration time increment (Pr. 21), bias, gain (Pr. 802 to Pr. 905), base
frequency voltage (Pr. 19)

+ Check that the input signal lines are not affected by external noise. (Use of shielded cables)

Acceleration/deceleration is not
smooth.

« Check that the acceleration/deceleration time set value is not too short.
+ Check that the load is not too heavy.
* Check that the torque boost set value is not too large to activate the current limit function.

Speed varies during operation.

« Check that the load is not varying.

» Check that the frequency setting signal is not varying.

« Check that the settings of the applied motor capacity (Pr. 80) and number of applied motor
poles (Pr. 81) are correct for the inverter capacity and motor capacity in magnetic flux vector
control.

* Check that the wiring length is within 30m in magnetic flux vector control.

 Check that the wiring length is praper in V/F control.

Remedy: Change the setting of special parameter 97 (Td compensation) to 0. This parameter is

displayed only when 801 is set in Pr. 77.
Note: Parameters Pr. 82 to 99, which are also displayed simuitaneously when 801 is
set in Pr. 77, must not be set to protect the inverter from damage.

Motor current is large.

« Check that the load is not too heavy.
* Check that the torque boost (manual) set value is not too large.

Speed does not increase.

+» Check that the maximum frequency set value is proper, i.e. it is not too smali.
« Check that the load is not too heavy.
» Check that the torque boost set value is not too large to activate the current limit function.

“PU to inverter comms. error” is dis-
piayed on the PU screen.

» Check that the reset signal (terminals RES-SD) is not ON.
» Check that the PU is connected securely.

Note: Pr. indicates a function number (parameter).
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13.3 Protective Functions
When any of the protective functions has been activated, switch the power off, then on, or reset the inverter with
the reset terminal (RES). (Inverter reset can also be executed in the PU help menu.)

Display

Function

Descriot

Paraméter unit

Inverter LED

Alarm | Alam
Code

i a current not less than 120%" of the rated invertier cutrent flows in
the motor during acceleralion, this function siops the incresse in
fFequency uniil ihe oad cutient reduces 10-pravent the ipverter flom
resulting in overcurrent trip. If a current not less than 120% of the
rated current flows during stsady (constant-spesd) pperation, this
Rncion aisc lowers the frecuency Unill the ioad ‘cerment reduces 1©
prevent the inverter from resuliing in overcumment rip.

When the load current has reduced below 120%, this luncion
increases the frequency again and acceieraies Lp 10 the set speed or
continues operasion.

Deceteration stali pre-

nummmmwummu
1 excessive regeneraive eriergy during molor deteleration, this

fusiclion siofs he deerease in #FeQUINCY B prevent the ivvanelr fram
resulting in overvoltage frip. As s00n as the regenerative energy has

OL is shown
{(during mesdr rotation).

S48l Praw STP
(at a motor soop)

nr
UL

(ECLT)
indicates a stop
due © the act-
vation of the
function for a
long time during
constant-speed

Overcument shut-oft

OC During Acc

™M

o

When the inverter output current has reached or
exceaded 135% of the rated current, the
proteciive circuit is activated 10 s10p the invener.

Stedy Spd Oc

™

Oc During Dec

ey RS
Ny

w

Provided

Regenerative
volimge shut-off

Ov During Acc

a2

[

When a. d. ¢. bus overvoliage is caused by
fegenerative snergy from the motor or power ine
singe voltage, the profective circuit is activased 1

Stady Spd Ov

a2
c
ny

During
acoajerstion
During
consant-speesd
operadion
During
decelerstion
During
scoslerstion
During
constant-speed
oparsiion
$10p the ransistor output and keep it stopped.
During
deceleration

Ov During Dec

™M
€| |€ €3] € |C

A
c
W

Provided

Instantaneous power
failure protection

¥ instarrianecus power failure has occurred in excess of 15 msec
(this applies aiso 1 inverter input power shut-off), this function is
activated 10 stop the inverter oulput and keep it s1oppad. At this sme,
the alarm output contacts are open (across B-C). (if $he power tailure
is within 15msec, the control circuit operates without tault. if the
power faikre continues for more than sbout 100meec. the prowscive
circuit is reset.)

A
]
"

(EIPF)

Provided

Undervoitage protec-
tion

it the inverter power supply vokage has reduced!, the control dircuit
cannot operate propely, resulting in the decresse in MoK TIGUe
andlor the increase in heat generalion. To prevent this, if the power
supply voltage reduces below about 300V, this funciion stops the
inverter output.

" r
vy
(EUVT

Provided

Brake wansistor
fault detection

 the brake ransistor favit s occurred due o extremely large
SPps the inverser output.

€

(EBE)

Overicad shut-off
(shoctronic thermal O/L)

The slectonic overcurrent protecion in the inverter detects motor
overioad during ramd operation or motor overheat during low-
speed operation, activames the prowective circuit, and stops the in-
verier output and ilseps it stopped. When, for example, a
muiti-pole motor or more than oNe Motor is driven, the motor(s)
cannot be protacted by the elecironic overcurment protection. Pro-
vide a thermal reiay in the inverter output circuit. in this case, set-
ting the el Nic overcument p ion value 10 OA activames the
inverter protection only. (Activated at a current 120% or more of
the rated current.)

Motor protection
Ernn

(ETHM)

inv. Overioad

Inverter

ETHI

(ETHT)

Note:

*Indicates factory-set value when current level for stall prevention operation is set at 120%. When changed, stall prevention function
operates at the new set value.
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**Extermal themal O/L: operation is active only when extemal thermal O/L input select function is set.

Alsrm Alsrm
Function Description
Pacameter unit inverter LED | Code Outpat
. i a ground fault current has flown due 1 a ground fait occurring in
Load side ground the . ; . ; . r
output (load) side of the inverter, this function stops the inverter .
fault overcurrent pro- output. A ground fault occurring at low ground resistance may Ground Fault E UE B Provided
activate the overcurrent proteciton (OC 1 to OC3.) (EGF)
i the extemnal thermal relay for motor overheat protection or the
internally mounted temperature rely in the motor has been switched EﬂHf’
O,LE"""’"".""'.. on (reiay open), this f stops the & ouputand | OH Fault urn c Provided
operaton keeps it stopped. This protection is only provided when the extermal (EOHT)
thermal relay input function has been selected
" . Stops the inverter output if the dedicated option used in the inverter . .
Buiit-n option ermor results in connection (connecior) fault during operation. Option Fault Eapr E Providad
(EOPT)
Swops the output if the specified number of write imes (100,000
Paramener Error $mes) 1o EEPROM, which stores the function set values, has been Corrupt Memry E PE F Provided
exceded or a device fault has occurred. (EPE)
Retry count over If operasion cannot be resumed within the number of retry times set, No. Ove: ErE’ . Provided
this function stops the inverier oupUt. Retry No. Over '
(ERET)
If the operation of the buill-in CPU does not end within a O
CPU error predetermined period of time, the inverter seif-determines it as aiarm CPU Fauft EL PU F Provided
and stope the output. (ECPU)
. Stops the inventer output i the p unit is di d
Wms' Thsmeuuonmmvudmlywhenmwdscommn PU Leave Out EPUE E Provided
octio detection function has boen selected. (EPUE)
Indicates that the DC fuse has blown. This function stopes the inverter ree .
DC fuse Biow output. Either OC1, OC2, and OC3 wi be LFU 9 Provided
dispiayed depending on whether (ECPU)
constant speed”, or ‘under
P-N transistor Indicates that the am across P and N internal the transistor is short- | deceleration.” Enl'f )
short-sircuited circuited. This function stops the inverier output. L ® Provided
(EPUE)
. if the cooling fins overheat because the cooling fan has stopped due
mmm © some problem or because the fins are cogged, the inverter output | Fin overheat EFG' 9 Provided
will be stopped to protect the transisior. Fom
. indicates that the cooling fan has stopped dus 1 an abnomality.
Cooling fan stop This function stops the inverter output. o o Fan stop EFHﬁ 9 Provided
(FAN)
Over frequency shut- | Stops the inverter output if the output frequency exceeds the set EﬂFl’ )
off value by 105% or higher du © a CPU abnormality. CPU ermor ur ® Provided
(OFT)
Note:




13. 4 Alarm Code Output

With Pr. 76 (alarm code output selection), fault contents can be output as a four-bit digital signal. This signal is
output from the inverter using the open collector output terminais provided as standard. Fault contents and
cormresponding alarm code are shown in the table below.

Definition Torminal On/On*
(Protective Function) m::mm o O:: -~ o -y (Alorm Code)
Normal operation - 0 0 0 0 0
During accelevaion €. OCt ° 0 ° 1 ' 1
During
Overcumentshutoff |  constant-speed E.OC2 0 0 1 0 2
operation
During deasleration E.0C3 0 o 1 1 3
Regenerative overvolage shut-off EOVin3 0 1 0 0 4
Elecronic MOtor promcsion E. THM ° 1 ° 1 5
thermal O irverter protsction E.THT 1) 1 1 0 6
Instantaneous power failure E. IPF [} 1 1 1 7
Undervoltage E.UVT 1 0 0 0 8
Brake transistor fauit E.BE 1 0 1 ) A
Load-side ground tauliovercurrent E.GF 1 0 1 1 B
Extomal thermal OVL. operation E.OHT 1 1 o 0 c
Stop due to stal operation E.OLT 1 1 ° 1 D
Buikin option error E.OPT 1 1 1 0 E
Parameter memory fault E.PE
Retry count over E. RET
1 1 1 1 F
CPU esror £.CPU
Parameter unit disconnection €. PUE
DC Fuse Blown E FUT 1 0 0 1 9
P-N Transistor short-circuited E. ATT/E. OC1~3 1 ) o 1 9
Heat sink ovetheating E. FINE. OC1~8 1 0 0 1 )
Cooling fan stop E FAN 1 ) 0 1 9
Qver frequency shutoft E.OFT 1 ] ] 1 1 F

*0: output transistor off, 1: output transistor on (common terminal: SE)



14. SPECIFICATIONS

I

—————————————

14.1 MELTRAC-A100 Standard Specification

Model MT- [ 1-[C3] MT-A140-75K MT-A140-110K | MT-A140-150K | MT-A140-220K | MT-A140-280K
Variable Torque 110 165 220 330 420
(kVA}*1 Constant Torque 80 110 165 220 330
Variable Torque 144 216 288 432 547
g |Rated curent Constant Torque 106 144 216 288 432
é Vortage 3-phase, 380V to 480V (max.), 50/80Hz
8 . Motor *2 Variable Torque 75 (100) 110 (150) 150 (200) 220 (300) 280 (400)
W (HP at 460V) Constant Torque 85 (75) 75 (100) 110 (150) 150 (200) 220 (300)
Overload current rating ‘3 | 120%, 60 seconds
Output voltage ‘4 | 3-phase, 380V to 460V 50/60Hz
Voitage/frequency 3-phase, 380V fo 460V 50/80Hz
?g Allowabie voitage fluctuation *5 | 323 to 506V 50/80Hz
g Allowabie frequency fluctuation 5%
Power supply capacity Same as output capacity
Control system PWM control (V/F control or Primary Magnetic Flux Control can be selected)
Frequency control range 0.5 to 400Hz
0.06Hz/60Hz (InpmurmmdNo 2: 10bit/0 to 10V, SbitO to 5
Input terminal No. 1: 10bit/~10 to +1OV Q:W-5V to +5V)
ey |0 [AUSSREE (gt e & 10 ISR o e
o T-OP is mounted)
% Digital input 0.01H2/80Hz (when parameter unit is used)
g Frequency accuracy mm g%.‘f;z g; m ?etaxo‘:rmp?t ?r::mue fret)ta:‘eggy m(a?t ri\sutc +10°C)/at analog input
g Voltagefirequency characteristic ;la:e b;rw.can be set between 0 to 400Hz. Constant torque or Variable torque pattern
S Torque boost Manual and automatic torque boost
oo e s | B S e o)
DC braking Operating frequency (0 to 120Hz), time (0 to 10 sec.), and voitage (0 to 30%) are adjustable.
Stall prevention operation level Operating current can be set (0 to 120%), presence or absence can be setected.
Current limit control Current limit can be set (0 to 120%) presence or absence can be selected.
Protection structure, cooting system Open type (IP00), forced air cooling
Approximate weight kg (b.) 4088 | 86(146) | 67(148) | 115(254) | 155(342)
Frequency setting Analog DCO to 5V, 0 to 10V, 0 to £5V, 0 to 10V, 4 to 20mA
signal Digital Use of parameter units. 4-Digh+BCD or 16-bit binary (when the optional T-OPT20 is used)
g Start signal 3-wire input for forward and reverse rotation can be selected.
=
£ | [Mutepoed setecton R 5pos can e changed duriog operation om 1 parameter unig. =
2‘ § Hlornate acceleration/ 0 to 3600 seconds (acoeleration and deceferation can be set individually.)
g g Jogging operation select A (JOG) mode select terminal is provided. *6
é‘ Current input selection Input of 4 to 20mA DC frequency setting signal (terminal No. 4) is selected.
Output stop Instantaneous shut-off of inverter output (frequency and voltage)
Alarm reset Alarm retained at the activation of protective function is reset.
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Operation functions

Maximum/minimum frequency settings, frequency jump operation, external thermal O/L relay
input selection, Polarity reverse operation, auto-restart after instantsineous power failure,
commercial power - inverter switch-over operation, forward/reverse rotation prevention, siip
compensation, operation mode selectionandun mode are selected.

Operating status

Up to four can be selected among: inverter running, up to frequency, instantaneous power
failure (undervoliage), frequency detection, second frejuency detection, program mode
operation, during PU operation, overload siarm, regeneration brake pre-alarm, and electronic
thermal O/L. pre-alarm. Open collector output

Output rating

Alarm (inverter trip)

Contact output ... 1C contact (230VAC, 0.3A, 30VDC, 0.3A)
Open collector ... Alarm code output (4 bits)

Oulput signals

For indicating meter

Select one from: oulput frequency, motor cutrent (steady or peak vaiue), output voltage,
frequency set vaiue, running speed, motor torque, converter output voltage (steady or peak
value), regenerative brake usage rats, electronic thermal O/L load factor, input power, output
power, load meter, motor excitation curent. Puise train output (1440Hz/full scale) or analog
output (0~10VDC).

Operating status
On parameter unit
or inverter LED

Select from: output frequency, motor current (steady or peak value), output voltage, frequency
set value, running speed, motor torque, overioad, converter output voitage (steady or peak
value), electronic thermal O/l. load factor, input power, output power, load meter, motor
excitation current, integration operating time, and regenerative brake use rate.

Alarm definition

Alarm definition is displayed when protactive function is activated. 8 alarm definitions are
stored.

Display

Operating status

Pmoenoeormofimnmﬁww,mdoutpmterminals@als

Additional display
to parameter unit | Alarm definition
only

Output voltage, current, frequency, /O terminal state immediately before protective function is
activated

Interactive guidance

Operation guide, troubleshooting, graphic display and HELP function

Protective/alarm functions

Overcurmrent shutoff (during acceleration, decederation, and constant speed), regenerative
overvoltage shutoff, undervoltage, instantaneous power failure, overload shutoff (electronic
thermal O/L), heat sink temp., ground-fauit overcurrent, output short circuit, stall prevention,
overioad alarm, brake transistor protection (with MT-BU), fuse off, overfrequency, and cooling

fan stopped

Standard accessory *7 DC reactor to improve power factor (installed separately)
Ambient re m;ﬁfﬂto 122°F), ~10°C to +40°C (14 to 104°F) when the totally enclosed
E" Ambient humidity 90% RH or less (Noncondensing)
£
% Storage temperature *8 -20°C to +65°C (—4 to 149°F)
| Ambience For indoor use; no corrosive gases, inflammable gas, oil mist, dust o dirt present.
Altitude, vibration Below 1000m, 5.9nVS? {0.8G} or less

Nows: 1. Indicated for rated capacity of 440V.

*2. Indicates maximum capacity when four-pole standard squirrel cage motor is used.

*3. % vake indicates ratio of inverter ralad output cument. For repsated use, sllow invener and moftor tsmperaiure value to cool to less than that at 100% load.

*4. Maximum output voltage can be set 1 any value below input supply voltage.

*5. 400V serios invertor: if the supply voltage changes by +10% or —15% or 380 - 440V, 50/80Hz, keep the short-ber attached between terminals X and Xi on the control card (T-CNT20).
If the change is +10% or —15% of 440 - 480V, S0/60Hz, remove that shon-bar. Refer 1 the instruction manual for details.

*6. Jog operation can also be performed using parameter unit

*7. This reactor is supplied together with the nvertor. Atiach the reactor whenever the inverior is operated.

°8. Indicates temperatures that can be appiied for short pariods during POrtation, eic.
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14.2 Applicable motor capacity for Inverter power rafirig

Software to control either the variable torque applications or constant torque applications has been incorporated into
MELTRAC-A series inverter.

The user is able to select either the normal variable torque rating with 120% overload capability or a next smaller motor
rating for use on constant torque applications which unit has 150% overload capability.

Applicable motor capacity (kW) Supply volitage 380 to 460V class
Rated output current (A)
Vc ml l’m on/ Variable Tm inverter Mode!

75kW (100HP)/S5KW (75HP) ebmesmmmm  144A/106A | MT-A140-75K |

110kW (150HP)/75kW (100HP) -Jr—-qh 216A/144A  [MT-A140-110K]

150kW (200HP)/110kW (150HP) emmmmm  288A/216A |MT-A140-150K |

220kW (300HP)/150kW (200HP) wimmmmmim  432A/288A  [MT-A140-220K |

280kW (400HP)/220kW (300HP) -l— 547A/432A  |MT-A140-280K |

Note 1: When selecting an applicable motor, make sure that motor full load current multiplied by 1.1 must
NOT exceed inverter rated output current.
Note 2: Motor horse power rating is only at 460V.

MT — | A140|—| 75K |- |02

[ ]
Supply Voltage inverter Model Suffix Number
380 to 460V 75K to 280K 02 | Standard Export Model
ON| Custom Model
UL pending
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15. Standard connection diagram and terminal specifications

15.1 Internal block diagram

NFB

—0 R
Power supply —0 | © s A,
—0 © 1P Y N
. 1] — (Note 5)
s 'y | Ground
a1 Vaitage )
e Control demction Suret Gate drive circul
supply pection _;_ { Groynd terminal
H - (Note 5)
(Note 1) g Ground
24V .
) ' Protective i
Normat rotation = circuit
Discrimination
Reverse rotation STR
Automatic 'STOP
self-holding selection —
RH
Muiti-
uii-stepspeed j | . RM :
RL
Resaet C BES
+24V
S 24V g
instantanecus start cs WM
selection cireuit Graduation
Jogthermal input ) calibration resistor
2nd wcelqnﬁg:'-e, RT CcPU AM _T Analog meter
Output stop MRS T 4700
Current input selection AV +8v |5
SD +10V —
' RUN
+
10E % U ‘jsu
oL
Frequency setter CON ' (Note 6)
]—E-; {} —iIPF
FU
Analog common — Py ——_}\f‘_— '
- SE
DCa~20mA =0
DCO~£10V Y‘ 33 g o Main body ,
sV 5600 LED
o] m}unj

Note: 1.

If the control power is supplied from another power source, remove the short-circuit pieces from R-R1 and S-

S1, and input the same power as the main circuit. If the power of the main circuit is 440 to 460V, remove the

short-circuit piece from X - X1.
. Connect the power factor improving DC reactor across the terminals P and P1.
. The parameter unit is unnecessary for scale calibration.
. If torque control is necessary, connect the optional brake unit (MT-BU) and brake resistor across P and N.
. Be sure to ground the inverter and the motor.
. ltis possible to output the abnormality content as an alarm code and individually allocate ten kinds of function.

DB WD
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15.2 Specifications of input/output terminals

Terminal code |Terminal name| Rating and others Application Reference page
3-phase 200~230V Install the power coordinative AC reactor if the
RS T AC power 50/60Hz inverter uses an especially large capacity
L 'L2' L3 input termi- power supply of specially, the voltage phase P10-11
et nal 3-phase 380~460V imbalance is 3% or more and a thyristor con-
50/60Hz verter is provided in the same system.
Inverter Connect the 3-phase induction motor.
UV, W |output —_ The output voltage should not exceed the P10-11
terminal input voltage.
= The terminal is used a regenerative motor
B brake by connecting the optional power
© P regenerative converter (MT-RC) and Model
2 Converter regenerative unit.
output — —
-§ terminal Never attempt to connect anything other than
s N the power regenerative converter (MT-RC)
= and brake unit (MT-BU). If P and P1 are short-
% circuited, the inverter will be damaged.
® P P1 m — Connector the power factor improving DC _
=2 ' reactor conec reactor which is provided as an accessory.
on terminal
; The power terminals R and S are connected
g Power teriinals R, |by the short-circuit bridge. Even ff the inverter
Control rated power consump- | POWer is tumed off, the fault display and fault
R1, S1 | circuit power tion 50 VA (provided output signal will be maintained since the Pi2
terminal on the printed-circuit | POWer is supplied from the other system.
board) in thi; case, be sure to remove the short-
circuit bridge.
==  |Ground terminal —_ Be sure to ground the circuit. —
Normal 'O"p“:‘;sfgg;;gokgm Normal rotation is commanded by a short
sTE |rotation start mpze_, V. Shorted current | Gircuit across STF and SD, and stop is com-
input signal DC 4~6 mA Photo- manded by a open circuit. In case of the pro-
terminal coupler insulation gram operation mode, the program operation
= gtgrt lsflgh.nf.l is commanded :cross 3TF and P14
everse . . circuits are simultaneously shorted
gTR | fotation start gﬁgcrg'ragfmm?ﬁgg_ across STF and SD and across STR and SC,
— input signal voltage contact point stop is commanded. In case of operation, it is
|18 terminal oftage po decelerated and stopped.
5 signal
= If the circuit across STOP and SD is shorted,
a2 ) the self- holding start system is selected. After
< Input resistor 4.7 kQ  |1he circuit across the start signal terminals
5 Opened voltage DC 21 | gTF and STR-SD has been shorted once, the
B to 27 V Shorted current | g1a1t signal will be maintained to continuously
= Start setf- | DC 4’~6.mA IP'?°t°' operate the inverter even if it is opened.
£ stoP holding coupler insulation In order to stop the motor or change the rota- P13
8 selective , tion direction, open and close the circuit across
terminal Controllable with open | ihe terminals STOP and SD, and close and
collector output or non- | gnen the circuit across the start signal termi-
voltage contact point |35 STR (STF) and SD. The self-holding
signal start system prevents the inverter from auto-
matically restarting when power failure has
been rectified.
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Terminal code {Terminal name| Rating and others Apphication Reference page
When the circuit across RH and SD is shorted,
operation is possible at the set frequency 4
{0 to 400 Hz) with the parameter unit.
3-speed Input resistor 4.7 kQ - | Qperation is ble at the set frequency 5
selective Opened voltage 21 to (0 to 400 Hz) for a short circuit across RM
terminal 27 VDC Shorted and SD and at the set frequency 6 (0 to
feurrent 4~8 mA DC 400 Hz) for a short circuit across RL and SD.
Photo-coupler insula- | if any plural circuits across RH, RM and RL to
tion 8D are simultaneously shorted, the fow-speed P49
RH,RM,RL side terminal has the priority.
Controlable with open
coflector output or non- | In case of multi-speed selection, a maximum
Multi-step voltage contact point  jof 7 speeds can be selected with the combina-
speed signal tion of short-circuits across RH, RM and RL to
selective SD when he multi-step speed i8s (0
terminal 10 400 Hz) are at 24 thru 27 with the
parameter unit.
When the JOG mode is selected, select 17
(setting value 0) with the parameter unit, short
input resistor 4.7 kQ  [the circuit across JOG and SD, and use the
Opened voltage 21 to | clrcuits across the start signal terminais STF
— JOG mode 27 V DC Shorted (STR) and S in order to start and stop the
L selection current 4~6 mA DC operation. Moreover, when the external
S and external | P hoto-coupler insula- thermal input terminal is selected, select
2 | JOG/OH thermal tion 17 (setting value 1) and connect the contact P51
a inout termi- point of the thermal relay acress JOG/OH and
£ gt Controliable with open {SD. If the thermal relay is activated, the inver-
"§ collector output or non- |ter is stopped and held and the abnormality is
5 voltage contact point  |output. Even if the contact point of the thermal
= signal relay is automatically reset, the inverter is not
£ restarted. To reset, short the circult across
§ RES and SD, and reset the power.
Input resistor 4.7 kQ | When the circuit across RT and SD is shorted,
Opened voltage 21 o |the 2nd acceleration-, deceleration time 44
27 V DC Shorted or 45 (0 to 3,600 seconds) and the 2nd
2nd accel- |{current 4~6 mA DC torque boost 46 and 2nd V/F 47 are
eration-, Photo-coupler insula- |selected. Set the acceleration-, decsleration
RT deceleration {tion time with the parameter unit. P56
time selec- When the circuit across RT and SD is opened,
tive terminal | Controitable with open |it is operated with 7 and 8 acceleration-,
collector output or non- | deceleration time (0 to 3,600 seconds) and
voltage contact point  |the torque boost 0 and V/F 3.
signal
Input resistor 4.7 kQ | The inverter output is shut down to stop the
Opened voltage 21 to | motor in the free run mode. It is used to shut
27 V DC Shorted down output of the invertér in order to stop the
Inverter current 4~6 mA DC motor with the mechanital type brake or
output stop Photo-coupler insula- {similar. Make the interval between the
MRS terminal tion terminals MRS-SD short-circuited for 20 —
msec or longer.
Controllable with open
coflector output or non-
voltage contact point
signal
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T —— e o
Terminal code (Terminal name| Rating and others Application Rederence page
This is provided to reset and cancel a stop
condition of the inverter resulting from activa-
input resistor 4.7 kQQ tion of the protective circuit in case of an
Opened voltage 21 to  |abnormality. Each section of the control
27 V DC Shoried circuit is immediately brought into the initial
Resst current 4~6 mA DC state, and the output of the inverter is simulta-
RES |terminal Photo-coupler insula- | neously shut down. Open the reset input after —
tion Controllable with |the circuit across the terminals REC and SD is
open collector output | shorted for 0.1 second or more. Though the
or non-voltage contact |initial reset is automatically executed in the
point signal inverter when power is supplied, 0.1 to 0.2
seconds are required after power is supplied.
During resetting, the inverter does not output.
Input resistor 4.7 kQOpened | When the circuit across AU and SD only is
voltage 2110 27 VDC shorted, operation is possible with the 4~20
Current input | Shorted curent -6 mADC | mA DC frequency setting signal which is input
AU selective Photo-coupler insulation across terminals 4 and 5. When the circuit —
terminal across AU and SD is open, the input signal
Controfiable with open across terminals 4 and 5 is invalid. If the multi-
collector output or non-volage | step speed terminal is input the multi-step
contact point signal speed has the priority.
’?c? External ;lt’h'ee comnrxn terminal on the ;pgstitive sidﬁt of
=) ; exte power is connected to prevent a
e PC g:g,?"f;%r ;g \;\;e;\slc{/ltagg {'Jat?r?eent malfunction resulting from the back-flow cur- —
a positive consumption 100 mA rent when the output (open collector) of the
& terminal sequencer (PC) or the transistor which has the
-‘§ external power supply is input to the inverter.
S Input resistor 4.7 k2 Opened | When the circuit across CS and SD is shorted,
£ voltage 21 to 27 V DC the automatic restart control is possible with
5 Instantane- |Shorted curent 4~6 MADC | the instantaneous power failure and recovery
© Ccs ous restart | Photo-coupler insulation (recovery time is not limited). If it is undesirable| P58
selective that operation is automatically restarted after
terminal Controllable with open the instantaneous power failure and recovery,
coflector output or non-vokage | open the circuit across the terminals CS and
contact point signal SD.
Contact point Common terminal for contact point input signal
SD input common —_ and frequency meter. Insulated from the com- —
terminal mon terminal of the control circuit.
10 Power terminal |5V 202V DC Tolerable load Used as the power supply when the frequency
for frequency | SRS T eratieoas | S8MING (sPeed setting) volume is externally
10E sefting current 10 mA connected. (Terminal 5 is common.)
When the input voltage of the terminal 2 is se-
lected to be 5 V DC with 73, the maximum
output frequency is gained at 5 V by inputting
Frequency 0 -5V DC to terminal 2. Here, input is propor-| P60-61
setting Input resistance 10 £ 1 |tional to output. (An input voitage of 5V or
2 (voltage kQ Max. tolerable higher is regarded as 5 V.)
signal) voltage 20 V DC
terminal When the input voltage of terminal 2 is sele-
cted to be 10 V DC with 73, the maximum
output frequency is gained at 10 V by inputting
0- 10V DC to terminal 2. Here, input is pro-
portional to output.
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Terminal code

Terminal name

Rating and others Application Reference page
Frequency setting The common terminal and control circuit of the
5 ot ‘common’ — frequency setting signal are 0 V. Ground the —
tereinal terminal.
) When 0 to +10 V (5 V) DC is input, the max-
2 ifnum output frequency is gained at + 10 V
= (+5V)and-10V (-5 V)Pi':rcase of 73
a Frequency . (9etting value 10~15). @, input is propor-
£ 1 setting sub- - ’k‘;}p“' resigtance 10 1 |40n0) 19 output. In case of 73 (setting P61
"§ input termi- Ma"“ﬂo"“"v" ch"'abb value 0~5), the maximum output frequency is
£ nal {voliage gained at +10 V (+5 V), and the inverter is not
S output at 0 to ~10 V (-5 V). It is added to the
£ signal at the terminal 2. 10 Vor 5 V is also
8 switched with  73.
| Frequency input resistance 250Q |4~20 mA DC is input. The maximum output
4 setting (current |+2% Maximum toler- |frequency is gained at 20 mA DC. 0 Hz com- P16
signal) terminal | able current 30 mA mand is gained at 4 mA DC.
This contact point output indicates that the
B-C output of the inverter is shut down since the
protective function of the inverter operates.
Abnormal Normally the circuit across B and C is closed,
output Contact point output and the circuit across A and C is opened. In Pes
terminal Contact point capacity |an abnormal situation the internal relay is acti-
vated to open the circuit across terminals B
A-C and C and close the circuit across terminals A
and C. When this signal is output, the motor
is brought into the free run state.
This open collector cutput is at the L level for
— the start frequency or more and at the H level
e inverter Open collector output | for hait or DC brake. When the protective
21 RUN |operation Tolerable load 24 V DC |function is activated, it is at the H level. Use a P88
= terminal 0.1A power loading of 24 V DC with a ripple of
= +10% or less (equivalent to 3-phase full wave
% rectification).
g This open collector output is at the L level
] when the output frequency is within +10% of
€ the set frequency (factory-set at delivery.
8 . |Frequency |Open collectoroutput |y a0s with  40), and at the H level for
SUX  |anival Tolerable load 24 V DC| o o ieration-, deceleration and halt. Use a Pss
terminal 0.1 A power loading of 24 V DC with a ripple of
+10% or less (equivalent to 3-phase full wave
rectification).
This open collector output is at the L level
Instantane- when the protective circuit is activated due to
IPEsc  |OuS power %ﬁ?@ g;’t\’}“éc the instantaneous power failure or insufficient | e
© |failure 04 A voitage. Use a power loading of 24 V DC with
terminal ' a ripple of +10% or less (equivalent to 3-phase
full wave rectification).

* The function can be changed by setting the output terminal allocation function 40. (Page 11)
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Terminal code [Terminal name|  Rating and others Application Reference page
This open collector output is at the L level
when the current limit function or stall preven-
; : | g
oL |Qeroad | Open colectorouput |1t i of cach arminal canbe. | s
= |alarm I Oﬂbliab'e load 2 changed by setting the output terminal alloca-
termina ' tion setting function 40. Use a power load-
ing of 24 V DC with a ripple of +10% or less
(equivalent to 3-phase fuil wave rectification).
This open collector output is at the L level
when the output frequency is more than the
detection frequency which is set with 42
Frequency |Open collector output |(setting value: 0 to 400 Hz) and 43 (setting
FUx |detection Tolerable load 24 V value: 0 to 400 Hz) and at the H level when it ps5
terminal DCO1A is less than the detection frequency. Use a
= power loading of 24 V DC with a ripple of
& +10% or less (equivalent to 3-phase full wave
@ rectification).
é' Open collector Common terminals of open collector outputs
;‘-} SE output common _— RUN, SU, OL, IPF and FU Insulated from the —
3 terminal common terminal of the control circuit.
12 Factory-set to become approx. 3.5V DC
£ (when circuit across FM and SD is opened)
& at 60 Hz, ar(\:d is proportional fo the output
Terminal for . _ |frequency. Connect to a 1 mA movable coil
FM indicator :oh:t.lc_»o-cou'erapleme rl:;l:g la type DC ammeter. P63
(frequency | crrent 1 mA
meter) The output pulse frequency becomes 1,440
pulses/sect for the frequency set by 55
(setting value O to 400 Hz) or the current set
by 56 (setting value 0~3600 A).
Factory-set to 10 V DC for the full scale value
Non-insulation 0 to 10 | of each monitor, and is proportional to each
A V DC Tolerable load | monitor value.
AM, 5 'nan:tgoutput current 1 mA (Load P63
’ ts;grminal impedance 10 kQ or | The output voltage is set to be 10 V DC for the
more) Resolution frequency set by 55 (setting value: 0 to
power 8 bits 400 Hz) or the current setby 56 (setting

value: 0 to 3600 A).

Note: 1. The common terminals SD, 5 and SE of the control circuit are all 0 V for input/output signals. The common
terminals are insulated from each other. Ground the common terminals.

2.
No.
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16. OUTLINE DRAWINGS OF INVERTER CHASSIS UNIT AND DC REACTOR

MT-A140-75K : Unit: mm (inches)

The heat sink is mounted outside the panel.
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‘The heat sink is mounted outside the panel.

1. The R. S. and T on the source input and the DC reactor are connected on the top; and U, V, and W on the source

output are connected on the bottom.
2. When the inverter heat sink is mounted outside the panel, less heat is generated internally. Thus, the overall unit

size can be effectively reduced.
3. All units include a DC reactor to improve system power factor (DCL).
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MT-A140-220K

Unit: mm (inches)

The heat sink is mounted cutside the panel.
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4. Cool the DCL with forced air coolmg at an mrmmum air. velocnty of 5m/sec (1 6ft/sec) ‘
5. DCreacioris equipped with temperature Sensor. P!ease connect lt to the auxiliary signal input termmal wrth normally .

open (NO):contact 0.6A; 125V.
’ Temperature sensor for overtemperature alarm normally open contact. (0. 6A 125V) '
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17. OPTION LIST

Il Main options

Name Model Application, specifications and others Applicable inverter
Input/output function T-OPT20 @ 16-bit digital Input @ Hehywtpmubohts)
© Extended anaiog output (1 point) @ PLG feed-back control
@ 12-bit /D convertst bullt-in for frequency command
§: conversion
£ | Computer link T-OPT21 © RS422 and RS48S5 interface for calculation fink
= (serial communication)
a © PLG feed-back control Common for
PLC link T-OPT22 ©® MELSCNET/MINI-S3 (fiber optic interface) all Is
® PLG feedback control
. §; Parameter unit (in Japanese) | FR-PU02 Interactive type parameter unit with LCD display Option necessary
© for inverter operation.
g Parameter unit (in English) FR-PUO2E LCD and numeric key pad of FR-PUO2 are indicated in English
2 Option necessary for invertsr operation.
AC reactor for power ® Necessary if the ratio of the power capachy to inverter capacity
coordination is 10 times or more and in the following cases Depends on
o Thyristor converter load is appfied to the same power supply. invgr.iter
o The power factor adjusting capacitor is controlled to be on capacity
and off on the power side.
o An imbalance of 3% or more exists in the power voltage.
g Radio noise fitter FR-BIF For radio noise reduction
. Common for
g Line noise fitter FR-BLF For radio noise reduction all modsls
£ | Connection cable of parameter unit | FR-CBL. Parameter unit connection cable
§ Brake unit MT-BU Brake capacity increase of inverter
Resistor unit MT-BR A combination of the brake unit and the resistor unit is used.
Power regenerative converter | MT-RC Energy-saving type high-psrformance brake umit in which the
brake energy generated by the motor can be regenerated into the
power supply
Sine wave filter MT-BSL/-BSC Motor noise is reduced during inverter drive Refer to Pr.72
B Functions of built-in options
Among the following option cards, one card can be stored in the inverter. Each card has muitiple functions as shown below.
' Functions
Option name PLG Extended Camputer link MEkASlEg;ET/
feedback dlg:t:l-?:put A/D12-bitrte R?a‘.a S'oiwgm anaiog output | (serlal commu-| o0
converter n : : i
control (1 point) nication) (PLC Link)
o VIV
(Input/output function)
T-OPT21 V 4\/
(Computer fink)
(T-OPT22 ‘\/ —\/
PLC link)
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Parameter unit FR-PU02, FR-PUOR2E  Unit mm (inches)

Built-in options Unit: mm (inches)
T-OPT20, T-OPT21, T-OPT22 12OQL02 - 2

T (-] i

L 4
127 {5)
117 (4.81)

Connector — Ll 2 e
nat| &1 : 70 \2:M3 screw
Temieat| LEEE_J .52'70‘9') Effective depth 4.5
- = doesnuaue:flhe 24 20
s effective depth 0.79) 2.
PUe : (0.94‘)“(, ) 2- 94 hole

N

]

1

|
117 (4.61)

These options can be
\d $|_Y  mounted on inverter as is. R
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Unit mm (inches)

Name (mode! name) Specifications, structure and others Remarks
[ Invert
1fy I LS =
h A{- ’\ Leakage current 4 mA §_° f
§ - QO S
Ractio noise filter §_° o— T
FR-BIF---200V series
FR-BIF-H---400V 1.4 D) § tahole
series l\ < 3
e Roapc) el
i
] s8 Zal 17 0.28) Note: .
(2.28) 1. It can not be connected to the output side of the inverter.
44 (1.73) 2. Cutthe isad wires tothe shortest possible length, and connectihem
to the teminal block of the inverter.
F T mCES e
H —
/ 130 (5.12 8
7 2 (; 35)) , g; NFS Inverter
| mi\aiiijus
Line noise fitter 5 — - s
FR-B ()
(FR-BLF) gz 8 ( j & —3 T
o8d
o~ 9"{
! 180 (7.09) Note:
Pass the wires through four filters or move.
Straight type
2 > S 08) Inverter side Parameter unit side
§ g
§ 1 3 LB BT BE Tt LT 5[ |
N S ] ELE 7 \&g S
| S P L1_§_‘
' 9 (0.59)
(0.59) 0.24) b.35)
'6’;‘59"3’ side Parameter unit side
(0.24) 25 (0.98)
, 2435 * - 32.5 (1.28) (Removable) . 8.5 paas
Cable for parameter J—— q_ ‘ 3.5 o, .
oy 9 sr | (0.14).4 B B i =
(FR-CBLOJ) g | o 7 g (FElgEs
~ - ; .: - v—
& ~le A ® o g g -3 -7 o §
24 <L . 7 : =
AHe2.3) 24)
16 ! 5)
0.71)
Model Length
Straight type L type
FR-CBLO1 FR-CBL-L1 1(3.2)
FR-CBLO3 | FR-CBL-L3 3(9.6) The L type cable can be also fastened on the
FR-CBLOS FR-CBL-LS 5(16) connector on the parameter unit side.
Unit m (ft)
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