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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.



10.

CONTENTS

PRECAUTIONS ... 1
ACCEPTANCE INSPECTION ..., 3
STORAGE ... 4
TRANSPORTATION ..ot 4
INSTALLATION .o, 5
PERIPHERAL EQUIPMENT ..o 6
6.1 SeleCtion QUIE ........cccvurireeiereieieieereree e e 6
6.2 Peripherals liSt........ccoetrrirricieecrcr s 7
STRUCTURE oottt 8
7.1 Removal/installation of front COVer .........cccoommiiniiiiiiicicenne, 8
7.2 PARAMETER UNIT e 9
WIRING ..o 10
8.1 WIrNG INSrUCHONS ....vvoeeeeicriieirerenier st 10
8.2 MaiN CiFCUIL..cvevvotieeirreeee et e 11
8.3 CONOl CICUIL ....evervvseceeeeeeis et 12
OPERATION ...t 14
9.1 Operation MOGE ..ot e 14
9.2 Pre-0Operation CRECKS ......c.coivievrueercieeriireeeecie i ieeccrsseae i 14
9.3  Pre-Operation Settings .......cccoceerevircrirceienineienisse e 15
9.4 Check Points during TSt BUN ......c.coerieinciiiiiniiiiceee e 17
PARAMETER UNIT oo 19
10.1 Structure of the Parameter Unit ........c...ccoeiiiieecciieienccn 19
10.2 Functions of the Parameter Unit ..........ccovvemeniininincccnn 20

10.3 PATAMEIES oo teeeeeeeeeeeeeeeeeeeesstteareeasieeessseeesssesesessnsneeassseeanens .47




11.

12.

13.

14.

15.

16.

17.

EXPLANATION OF THE PARAMETERS .........cccccceenee 49
11.1 Functions of the Parameters ............ocoovvveernivircisiecnceincs 49
11.2 Operation using the Programmed Operation Function .............. 61
11.3 Five point flexible V/F ChavacteristiC...........ccoevverceevererneenrenne 67
11.4 PU Disconnection Detection FUNCHON ..........cccccoivccninmmmmnnnnnnn. 69
11,5 AUt0 COMMISSION w.coooeiressissnsnnnnssnes s 70
11.6 Selection of the Stall Prevention Function .......c.cccovvrniiinais 76
MAINTENANCE AND INSPECTION .....ccccovciiriinin, 77
12.1 Precautions for Maintenance and Inspection ........cccccocieenn. 77
12,2 ChBCK HEMS ...t 77
12.3 Measurement of Main Circuit Voltages,

CUrrents and POWETS .......c.oevrerrmerereerenererereeeeresesesesensmmsieneneesens 80
12.4 Checking the Inverter and Converter Modules ... 82
125 Replacement Of Parts ... 83
TROUBLE SHOOTING ....coiiiiircee e 84
13.1. Clearing Up the Cause of Fault Checking the

Parameter Unit diSplay .....c..ccceeveureereeruerrmrreeereeer e sesenns 84
13.2 Faults and Check POINtS ......ccccreurueernnnecniiicice e 85
13.3 Protective FUNCHONS ......ceeeiviiierierieeiree i sceseseeeseeseseeseaeeresssens 86
13.4 Alarm Code UNit ....o.ooeeeieveicceniier e 88
SPECIFICATIONS ... 89
141 MELTRAC-AT40 ... s se e 89
14.2 Applicable motor capacity for Inverter power rating .................. 91

STANDARD CONNECTION DIAGRAM

AND TERMINAL SPECIFICATIONS ......ccccoiviiiiieiiiiie 92
15.1 Internal BIOCK DIAQram ..........oeeuvevreereuevreceeerinesesrsreessesessssnesens 92
15.2 Specifications of Input/Output Terminals ...........ccoeeeveecrrnceeeans 93

OUTLINE DRAWINGS OF INVERTER CHASSIS UNIT
AND DC REACTOR ...t o8

OPTION LIST oot 101




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
usin'g 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
illurinated without main power supply.

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

Do not insert/remove PU from inverter or dedicated extension cable 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 capacity 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 panel 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 temperature 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 main-circuit wiring and control-circuit wiring 30cm or more away from each other. {f they are
parallel to each other, minimize their lengths.

(2) Ground the shields of the shield cablés 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 conduit, separating it from other controi 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 3 102 or less) but
not through other box or equipment.

The ground cable size is 38mm?2 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 brahd 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 voltage drop soon after start of other load or the voltage drop due to the start
current, it does not drop beyond the rated setting voltage 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-line ground of the line is not allowed in Electrical Facility Standard either.)



2. ACCEPTANCE INSPECTION

Check for shipping damage upon receiving your MELTRAC-A140E 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-A140E 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-A140E Chassis Unit require 380VAC~460VAC 3-phase 50Hz/60Hz input power.

Model and accessories Table

MODEL OF
CHASSIS UNIT MT-A140E-75K |MT-A140E-110K|{MT-A140E-150K|MT-A140E-220K{MT-A140E-280K|MT-A140E-375K

MODEL OF

DC FILTER T75MH175A T50MH270A T36MH350A T25MH530A T16MHB72A T14MHS880A
(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 Volts/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.

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 floor 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.
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6. PERIPHERAL EQUIPMENT

6.1 Selection guide

Name (model)

Description

Instaliation

Power supply
capacity

Capacity must exceed kVA described in “Power sup-
ply Capacity” standard specifications (p. 26).
With the DC reactor installed, the power factor of

‘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.

Power transformer

v

Line-side main
circuit cable

Select proper cable size

Circuit Breaker

Select proper input circuit breaker

-Cooling Fan

Install cooling fan to discharge heat (generated by
inverter and DC reactor) outside of enclosure.

AC contactor

Select appropriate size AC contactor

AC reactor for power
coordination

Install to prevent inverter malfunction if surge voltage
is generated on power line from a thyristor converter
or vacuum contactor on the same power system. Also
install when the supply voltage imbalance is greater
than 3%.

AC contactor

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
'Y

v

DC reactor for power
factor improvement

Install the DC reactor specially designed for the
MELTRAC-A. Power factor will be approximately
95%.

Reactor connecting
cable

Select proper cable size

Power factor

L
— %Ez: P
DC i(
reactor P1

improvement

88

n

Brake unit (MT-BU)
and discharge
resistor (MT-BR)

This brake unit improves inverter braking capability.
Use the brake unit in combination with a discharge
resistor.

Brake unit

Regenerative

Power regenerative
converter
(available soon)

Use when continuous or high braking capacity is
required and when operating and stopping high
inertial loads (GD?) frequently. This unit is a high-
performance brake unit that saves energy by
regenerating power back to the power source. Unit
advantages include no need for discharge resistors
and significantly cooler operation.

converter

]

o

Sine-wave filter

This filter reduces motor noise. The next largest
inverter for the motor rating should be selected

R S TRi181

MELTRAC-A

Load-side main
circuit cable

Select proper cable size




6.2 Peripherals list

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

Variable torque 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|uvw]| P Pi (Note 5)
. . T75MH NF225 225A S-K100 (130A) | (140A) | (160A)
75KW (100HP) | MT-A140E-75K 1754 | (NF225 225) | (S-K150) 60 60 60 EF-25ASB
1¢ 100/110V
: . T50MH NF225 225A S-K150 (157A) | (174A) | (192A) 50/60Hz
90kW (125HP) | MT-A140B-T10K | "5757 | (NF400 300A) |  (S-K180) 60 60 80 12m*/min
3mmAg
: 3 T50MH NF225 225A S-K180 (190A) | (205A) | (233A)
T10kW (150HP) | MT-AMOE-110K | 5704 | (NF400 350A) |  (S-K220) 80 80 | 100 | Suction port,
500 x 500mm
: 3 T36MH NF400 400A S-K180 (230A) | (235A) | (282A) or more
132kW MT-A140E-150K | "350a | (NF400 4008) | (S-K220) 100 | 100 | 100
: 3 T36MH NF400 400A $-K300 (260A) | (285A) | (318A)
150kW (200HP) | MT-AT40E-150K | 550p | (NF400 400A) | (S-K300) 125 | 125 | 150
400V . g T25MH NF400 400A S-K300 (278A) | (305A) | (340A)
o 160kW MT-AT40E-220K | 530a | (NF60O 500A) |  (S-K400) 125 | 150 | 2x100
40V T25MH NF400 400A S-K300 (322A) | (350A) | (395A) EF-30BSB
185kW (250HP) | MT-AT40E-220K | ‘535 | (NF600 500A) |  (S-K400) 150 | 150 | 2x100 ‘¢5})9§3L‘Z°V
TOSMH | NF400 400A |  Ska00 | (348A) | (375) | (d26m) | Zpmrrac
200kW MT-AM40E-220K | "s30a" | (NF600 600A) |  (S-KA0O) | 2x100 | 2x100 | 2x100 |  4MMAd
Suction port,
: g T25MH NF600 500A S-K400 (383A) | (410A) | (470A)
220KW (300HP) | MT-AI40E220K | “5350" | (NF600 600A) |  (S-KB00) | 2x100 | 2x100 | 2xt00 | 200X 2o0mm
X . g T16MH NF600 600A S-K600 (435A) | (460A) | (533A)
250kW (350HP) | MT-A140E-280K | ‘6755 | (NFGOO 600A) |  (S-K600) | 2x100 | 2x100 | 2x125
3 3 T16MH NF600 600A S-K600 (487A) | (515A) | (596A)
280kW (400HP) | MT-A140E-280K | ‘6755 | (NFBOO 800A) |  (S-KB00) | 2x125 | 2x125 | 2x150
3 . T14MH NF800 800A S-K800 (652A) | (690A) | (798A)
375kW ( ) | MT-AM0E-375K | “gana™ | (NFBOO 800A) |  (S-K800) | 2x150 | 2x150 | 2x200
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.

88H
———————————0
NFB 88L1 Jf
N
T wra e
o

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 distance.

5. An exhaust fan is needed to discharge heat generated in the panel. Select a fan that can provide an adequate exhaust air flow
taking into account the pressure loss caused by the filter at the inlet port.

6. HP rating is only at 460V.




7. STRUCTURE

7.1 Removal/installation of front cover
Turn the latch hook on the lower area of the cover with coin, and strongly pull 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.

nail

'/’/ F hole

Latch with key lock




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) Installation
& 1)  Fit the fixing hole at the PU bottom into the catch of
b the inverter front cover.

: 2) . Gently push the PU into the installation space in
P the inverter. The PU is fixed into the inverter by the
spring action of the top button of the PU.

L
Nl

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

Fixing hole Catch

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

(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 left).
(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 cable 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)
2)

(3)
(4)

— Notes on Wiring

The power must not be applied to the output terminals (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 solderless terminals for the power supply and motor cables.

The commeon 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.

M

(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 i
power supply if there is a commercial power Interlock
Power R U :
v . . . ______O
supply switch-over circuit shown on the right. supply ?‘ \)lv ____________________ Mz
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 signat contacts or a
twin contact for contact inputs to prevent a contact fauit.

Do not apply a voltage 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 5cm or more away from each other.

8.2 Main Circuit

(1) Connection of the power supply and motor

Power supply _J__

v

w

—

g C
—T0] <<
=

Circuit
breaker

The power supply cables must be connected to
RS, T

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

[

Connect the motor to U, V, W.

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

Note

Motore overlord protection must be provided in accordance with National Electrical Code.

11



8.3 Control Circuit

Output signals Control power supply terminal
i ?c]:r:n;:g:;r ._—_i—ﬁ Charge lamp
E contact output) E Remove the short- O
H -—— circuit bridge.
H Open collector outputs H Control power
H c : SE voltage rated at
: ; 44110460V | | E@J 1 (X1)
! Runnin 1 Retain the
- 9 +————— RUN i (5 ’
I ! \ resistor. f\@ 2 (X)
) Upto '
E Open collector ouq:;l.::? frequency ,_____E_.__ su s1 -
¢ Instantaneous !
:'.;'_‘_:::'_';'_"_;. ';)ower failure ' IPF H E E@ 3 (S1)
| ('f:;rruu scale) ' Overtoad 5 oL E@ 4(S)
| Frequency ' Separate power R1 ]
' - detection | FU supply used as the
| L]y TR control power S— iz (@) E@ 5 (R1)
l —t—— n FM supply E:
) Calibration potentiometer (*1) I 6 (R
| (1/3W 10kQY) { SD @ (R)
! o o— RL Terminal block
! | Remove the short-
| Multi-speed selaction O O i RM circuit bridge.
i ' O_¢ AH Thread size = M4
' Sacond accel./decel. time selection O O i RT
] ———
l Current input selection $—~——-—0 O°_!‘ AU
I o ! ffatieiteiabebdttuistuiabr 4] Analog signal output .
! Start self-holding selection J STOP E —— = (0 to 10 VDC) (*5)
Il Outputstop $——O O— MRS AM v -:},:,
— | ‘ The inverter will be
' Power supply for frequenc: N h
| Resat 0 O | RES 10E setting po':t,entiomete? y [damaged if terminals
(Contact input common) L 10/10E and 5 are
I I SD 10 i P 7 connected. Beware of
H — I g miswiring.
I Forward rotation O Ot STF 2 L el . -
' - ! HE . Frequency setting potentiometer
H Reverse o O i STR 5 'n‘ : '-‘ ‘: 1/2W 1kQ (*3)
l Jog mode/extemal thermal o——ogioH——1~=—" """ i
I relay input select | O I JOG/OH 4 p———————< Currentinput (4 to 20 mADC)
' " ; Common is terminal 5)
Automatic restart after 1e0us O ( - .
I power failure select © I SC 1 —~C Auxiliary input
l . ' (switched between 0 to 5VDC and 0 to
Extemal transistor common I PC 10VDC)

Control input signal

S

(Do not apply voltage to any terminals.)

{Common is terminal 5)

1. Terminals SD and 5, which are the common terminals of the I/O signals.

Must not be grounded at the terminals.

main and power circuits (including the 200V relay sequence circuit).

contact to prevent a contact fault.

(*1) 4.
(*2) 5.
(*3) 6.
(*4) 7.

codes and nine functions to be assigned individually.

12

Input signal switching can be done from the parameter unit.

Use shielded or twisted cables for connection to the control circuit terminals and run them away from the

Since the frequency setting signals are micro currents, use two parallel micro signal contacts or a twin

This calibration potentiometer is not required when making calibration from the parameter unit.

2W 1K is recommended when the frequency setting is changed frequently.

The output terminals other than the running (RUN) terminal allow alarm definition to be output in alarm



* Using the STOP terminal + Using the CS terminal
Connect as shown below to self-hold the start sig- Used to perform automatic restart after instanta-
nal (forward rotation, reverse rotation). neous power failure and switch-over between com-

mercial power supply and inverter.

Example: Automatic restart after instantaneous power failure

MRS (1) Connect CS and SD.
Stop RES ' (2) Set 0 in parameter 57. Cs | sD
sD ' |

STF (Connect)

. -
Forward rotation o O

1
Reverse rotation \—¢o~ o—— STR

¢ Using the PC terminal
Used to connect transistor output (open collector output) such as a
programmable logic controller (PC). Connecting the external power
supply common for transistor output to the PC terminal prevents a

faulty operation caused by a sneak current.

Note: AY40 requires DC24V power supply

{EE&%&Q&T—'T |r _____________ ) if}\?}EEan“sE{oT'—_! |r _____________ )
ioutput module ! i ool \\‘ i output module E i ool \\,
i ! i\ 24vT / i N i 24VT /
. 14 A (SD) . & o (SD
| 7 [STF | | < L— 7 [STF _
| | | £ | | | ;g
H | 5 |
| L l |STR ! | L | |STR L -
| | £ | L | | £
| op | | IO
L T ! RH | ! | ‘iﬁ !RH |
| g | % | ! g ,
! 4 L ! %5 5
! T,i | RM | ! |- | !RM !
| | ;g | SR i
| A I
| f_.r | RL 3 I'i | ! RL s
i | 1 T [
61 6 d
I H TRST L it |RST
B e e
| g9; (NOTE) | | ; 9} (NOTE) b
| i TPC R
| | | o |
101 (#____l N | rh 5 \
N A _Jbc24v |SD % N I _JDC24v  [SD i/
"""""""""""""""""""""" [T merer ) e e )
Correct Connection Wrong Connection
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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.* Start Tnverter
potentiometer, etc. connected to switch S

Operation using the the control terminals of the

external input signals inverter. 10

Potentiometer [E 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

Start is made by the external input | The external frequency setting potentiom- 3)
signal, and the running frequency | eter and the forward rotation, reverse So-|Inverter
is set from the parameter unit. rotation and stop keys of the parameter Stant ST

unit are invalid.

Combined operation
using the external input
signals and parameter
unit

The running frequency is set by The external input signal start switch is 4)
the external input signal, and start ; invalid.
and stop are effected from the
parameter unit.

Inverter

10
Potentiometer[‘E 2
5

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

¢ Do not conduct the insulation resistance test on the inverter terminals and control circuit terminals.

14



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/
deceleration 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:

ltem 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.58

* Voltage signal ..... 5VDC (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 voltage bias and frequency setting voltage gain” (or
“frequency setting current bias and frequency setting current gain”) from the parameter unit. p.60
(Pr. 902 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. 49
eleration time The set time is the length of time untii when the set value in “acceleration/deceleration p.
reference frequency Pr. 20" is reached.

Note: The operational characteristics are based on the Mitsubishi standard squirrei-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 external thermal relay or the like. (For a constant-torque

motor, this function can be set in the parameter.)

Base frequency
setting (Pr. 3)
Base Frequency Set the ratings of the applied motor p.49
voltage setting
(Pr.19)

15



Item 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
setting input +5V 10 +10V 10E
signal setting (for 2
operation with Oto5 Oto 10 —° p.61
analog signal) vbC vDC 5
* Operation at 4 to 20mADC
4 to 20mADC input is only selected when terminals AU-SD are connected.
Hence, AU and SD must be connected to perform operation with this signal.
Maximum ! o
frequency To be only used to restrict the upper and lower limits of the output frequency.
Minimum Through setting may be made at less than the maximum output frequency, proper operation p.49
frequency cannot be performed if it is set to an unreasonable value.
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:

Power on

A
For operation using
external signals

A

For operation using
the parameter unit

When the power is switched on, the
. inverter equipped with the parameter unit
Op:s;acllt;on is autornatically set to the external signal P;?::nt:t:rZgit(zper:'sgr:oms:é:m the
operation mode and also to the P p ’
monitoring mode.
* Direct setting
Enter the required frequency with
Start numeral keys and press the [WRITE]
l Turn on the forward or reverse rotation key.
start signal (switch). « Step setting
Acceleration . Press the [A] key until the required
SI()wa' tum the frequgncy setting frequency is reached and press the
l potentiometer clockwise from zero to the [WRITE] key
fully clockwise position. ’
Run Press the [FWD] or [REV] key.
(At this time, the monitoring mode is
selected automatically.)
_ | Slowly tun the frequency setting
Dect:iil:ra potentiometer counterclockwise to the
fully counterclockwise (zero) position. Press the [STOP] key.
Sto Turn off 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

The inverter LED (4 digits) is lit.

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

--- The motor speed increases in

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

... The motor speed decreases

in proportion to the fall in
frequency meter reading
(frequency value indicated on
the parameter unit). When
the output frequency reaches
the DC dynamic brake
operation frequency, the DC
dynamic brake is applied to
bring the motor to a sudden
stop.



Check Points
(1) Check that the direction of motor rotation is correct. (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 deflects 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
turned 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, m_ake sure that the

motor has stopped, then reset the inverter by switching the power off or using the reset terminal.
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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 allows 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-PUQ2E has a troubleshooting
function, help function and parameter graphic display function.

The FR-PUO2ZE parameter unit is hereinafter referred to as the PU.

— Display

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

m

B0.00:.

STF FUWD PU

EXT PU
G | or | | on
SHIFT CLEAR @ _]
-~ ~ P ~ P

N
I/ 4 } l/ 5 ¥ Il 6 \I FWD

! 1
VHIGH, ‘ MD , lOW,

ST 80 90
VACCEL, \DECEL, * THM .

A IR S R gy

‘L MAX N MIN CVE

7/ -y N .

;0 WRTE{ | sToP

\BoosT,  |READ ]
— ~-7 ;‘_—JI

J

— 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 display screen.

L Shift key

« Press this key together with either of the & 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 returning from the help mode to the
previous mode.

» Used to shift to the next itermn in the setting or monitoring mode.

Mode select keys

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

Frequency change keys

¢ Used to continuously increase or decrease the running frequency.
Hold down to change the frequency.

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

* On the monitoring, parameter or help menu screen, these keys are
used to move the cursor.
Hold down the key and press either of these keys to
advance or return 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.

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

Read key

* Used also 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 monitoring item list.

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

» Serves as a command voltage read key in the calibration 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 monitoring as described
below: -

Note: A parameter will be referred to as Pr.

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

External 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/external combined operation

Selecting the operationmode | ... 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 external 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] (or [¥]) key.

The required function can be read directly or rewritten...... p.30
Convenient functions

Changing the function set value * All set value clear (initialization)...... p.36

* Rewrite disable ..........ccccnniceiincnnnnnns p.62
* Frequency meter calibration ........... p.43 7
* Reset selection ........ccceevvvveerecrcennns p.61

The operating status (e. g. output frequency, motor current, input power) can be
checked, and 1/0 terminal states and up to eight past alarm definitions can be
monitored. The inverter is monitored by either the inverter LED display, PU main
display or PU level display. '

Monitoring

20




10.2.1 Operation Mode
The inverter has four operation modes; operation by external input signals, operation by PU, PU/external 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)

NEB inverter Motor
Operation by external input signals 3¢ input e MT-A __@
] Press the [EX OP] key. rolation | ______
o Start Reverse | .71
3 switch rotation G, |
é 1 : [N
g * Frequency o
> ¢ [ |
3 setting [
a potentiometer
()
* The invertor is inoperative if the frequency setting
Operation by PU potentiometer (setting signal) is not connected (input).
Press the [PU OP] key.
NFB Inverter Motor
3¢ input —3 &—— MT-A
3
[CAUTION]

Switching between the PU operation and external 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 potentiometer or
start switch. ’

The PU also allows jog operation.

Operating Procedure

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

allows the speed to be varied.

rSetting example | To run the motor in the forward direction at 30Hz.

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

Operation and keying PU Screen Display Remarks
Procedure
Power on I I ]
0.00k:
--- STOP EXT | (1)
[PUOP] DIRECTLY
Set 0.00Hz | ¢ Displays the latest (previ-
0?4 00 @) ous) set value.
(OHzinthe factory set state)
@0 DIRECTLY
.00Hz
-Q -?»)- 30.00Hz
7200 @)
[WRITE] DIRECTLY
Set HEIINIH:
Completed 4
[FWD] I b The motor starts.
30 OO (900r/min for th> 4-pole
. Hz motor)
STF FWD PU (5)
[STOP] I | The motor stops.
O . OOHZ
--- S70P PU (6)
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(2) Directly entering (setting) the required frequency (Direct setting)

E[PU OP] [Required frequency value] [WRITE] [FWD] (or [REV]) £{STOFI 5

Setting the running frequency ........... Repeating this procedure during operation

allows the speed to be varied.

Setting exampleJ After running the motor at 30Hz again as set on the preceding page,

change the set value to 60Hz

Operation and keying PU Screen Display Remarks
Procedure
I | l
0.00h:
-~- STOP PU (7)
(FWD] T The motor runs at the pre-
O ceding set value,
30 OHz
STF FWD (8)
[PU OP} DIRECTLY
Set 30.00Hz
»
0~400 9)
® O DIRECTLY
Set 30.00Hz
-» 60Hz
0~400 (10)
[WRITE] DIRECTLY The motor speed changes.
Set EXBNIH:z {(1800r/min for the 4-pole
motor)
Completed (11)
[STOP] I I |
O . OOHZ
--- STOP PU (12)
The motor stops.
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(3) Setting the required frequency by continuous speed change using the [A] or [ V] key

(Step setting)

e o - dm v =t ve o n s vm v = = v = e e = e = e am At = e am o am e e o e e W

[ Setting exampa Change the preceding setting (60Hz) to 40Hz and run the motor in the

forward direction.

Operation and keying

--~ STOP PU

Procedure PU Screen Display Remarks
[PU OP] DIRECTLY
S i t 60.00H2 |¢ The previous set value is
0~400 (14) displayed
[V [t DIRECTLY
Set 60. gOHZ - This value changes (re-
0? 400 59.38Hz (15) duces) continuously while
- the [¥] key is pressed.
DIRECTLY :
Set 60.00Hz
40.00Hz :
0~400 (16)
[FWD] Tt The motor starts.
40 O O (1200r/min for the 4-pole
Hz motor)
STF FWD 17
[STOP] ] ] ] The motor stops.
O.. O OHz
--- STOP PU (18)
[WRITE]Note 2 [ ] T The set value is stored into
O OO the inverter memory.
. Hz (Valid any time afterthe [A]
(19) | or[V¥]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 set 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 returns to the set value as ithad been
before the change (60Hz in this example).)
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(4) Jog operation

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

PU Screen Display

Remarks

— (release the key)

[PU OP]

" 7.00

STF JOG! PUj

%6 000

—-— STOP PUj

@7

DIRECTLY
Set 40.00Hz

-
0~400

(28)

Procedure
[PU OP] DIRECTLY -<«—-The previous set value is
Set  40.00Hz displayed.
>
0~400 (20)
(SHIFT] PU/JOG -«——Factory-set value
Set 5.00Hz
-»>
0~400 @)
[FWD] | I T The motor starts.
5 OO (150r/min for the 4-pole
. Hz motor)
STF JOGi PUj ()}
— (release the key) I T [ Monitoring screen display
JOG in the jog operation mode.
. O . OOHZ
--- STOP PUj 3
[PU OP] [SHIFT] DIRECTLY
Set 40.00Hz
-»>
0~400 @4
@ [WRITE] PU/JOG The jog operation fre-
Set - 730 Oz quency is set to 7Hz.
Completed (25)
[FWD] M The motor starts.

(210r/min for the 4-pole
motor)

Returns to the normal PU
operation mode.
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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 fiquid
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 (sélective 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.

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

(1) Monitor selection in the factory-set state
Example

(First pn‘orllty screen) (First priozty screen)

| T I 1 1 | 1 T

0.00H:; =— 0.0a 0.0v
(

wn
1

--~ STOP EXT | (29) --- STOP EXT | (30) ~-- S§TOP EXT | (31)
(Output frequency monitor) utput current monitor) (Output voltage monitor)
IS

1 SHIFT
ALARM HISTORY
<READ>

®
I
J

|

1

\ SHIFT OTHERS
e = GieLes .

g
1

(32)

1 (Selective monitor) Alarm code monitor)

@& ] Mo

)
See the ' 1
next ! 2
page. 3

Uvy
uvT

t

i

5
6
7
8

(33)

By pressing the 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 key remains unchanged from the above diagram.)
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(2) Selecting a new monitor item in the selective monitoring mode

OTHERS HELP )[ ¥ ][READ] [WRITE] * gg;g‘:gi;eg’es selectable,
<HELP>
(35)

Monitor select screen (for the
way of calling this screen,
refer to the preceding page)

1
t
I
b
L}
'
t
t
[}
1
1
[}
1
|
b
[}

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

Operation and keying Procedure PU Screen Display Remarks
[PU OP] DIRECTLY The following operation can also be
: ’ Set 60.00Hz carried out in the external operation
- mode.
0~400 (36)
MONITOR [ [ I
0 . OOHZ
--- STOP PU | @7
(SHIFD GHIFD GHIFD SHIFD OTHERS
<HELP>
(38)
HELP @%Qgrequency
2'CGurrent
3 Voltage
4 Alarm His®| (39)
Hold down (SHIFT) 5 F Command@® Hold down (SHIFT )and press [ 7] or
(V1[9]1[V¥] 6 RPM [A] to advance or return the screen
Without pressing (SHIFT) Key 7 Shaft Trg one page.
[V1[Y] 8 DC Link ©| (40)
9 Br.Duty %@
10 Therm O/L
11 Peak |
12 DC Peak Vgl (41)
[READ] [WRITE] CISTF CRL LIMRS By pressing the key, the
OSTR OORM OSTO other monitor screens can be called.
OAU [ORH [IRES
OrRT _0OJ/O (42)

Note 1: In this state, the I/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. .

Note 2: 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 orthe 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.
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(3) Selecting any of the monitoring [tems “load meter”, “motor exciting current”, “position pulse”, 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.
“motor exciting cur-
rent” monitor has
been selected, this
. . screen is switched.
(First priority screen)

______________

When “position pulse”
or “cumulative opera-
tiontime” monitorhas
been selected, this
screen is switched.

______________

T SHIFD) : [ i M (SHFD [T T !
MONTOR)==  0.00n;| =—> 0.0a|! = 0.0v|:
--- STOP EXT | (43) t|--- sTOP EXT || (44) 1|--- STOP EXT |, (45)
(Qutput frequency monitor) "{Output current monitor)| Output voltage monitor),
P U T A Rt 1
1
: | J GHET
1
! (SHIFD)[  oTHERS SHIFT)  [aLARM HISTORY
R | <hewe> - <READ>
(34) (46)

(Selective monitor)

(Alarm code monitor)
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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.)

i

1 120.00%:

Indicates the stall prevention
function is activated.

A

ST F FWD PU (48) Indicates the operation
A A * l mode.
— PU - PU operation
- : - - EXT External operation
Indicates the operation Indicates the operation PUj 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
- No command 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

Monitoring
[Setting } mode

» (1) Directin

(2) Jog operation

(3) Combined PU/exter-
nal operation

(4) Special operation

Y \

1 f monitor

2 | monitor

3 V monitor -

4 Alarm history
5 Speed

7 Input power
8 Output power

6 Regenerative brake duty

Monitoring mode Setting mode
9 DC bus voltage
10 Output current peak <
11 DC bus voltage peak
12 Thermal load factor
13 Input terminal monitor
14 Qutput terminal monitor
15 Frequency command
16 Qutput torque

(1) Parameter read
(2) Parameter write
(3) Graphicdisplay mode

(1) Monitoring
(2) PU operation
(3) Parameter

(4) Parameter clear

Help mode (see page 34)

(8) Troubleshooting
1) Motor does not rotate.
2) Speed does not increase.

1) 0 to 899 clear (except calibration functions)
2) All clear (including calibration functions)

1) Setting

2) Parameter list
3) Change list
4) Initial value list

(5) Alarm history
(6) Alarm history clear
(7) Inverter reset

3) Acceleration/deceleration time is long.

4) Output current is large.
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10. 2.4 Changing or Checking the Function (Parameter) Set Values

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 appropriate. The parameter numbers
are represented Pr.

Operating Procedures

(1) Directly entering the Pr. number, calling and setting the parameter

_______________________________________________________

S
®
K
®
O

* The function names (abbreviation) of parameters Pr. 0 to Pr. 9, which are most often used, are given below

the numerals on the numeral keys (0 to 9).

| Setting example]  Setting Pr. 7 (acceleration time) to 3.5 seconds.

Operation and Keying Procedure PU Screen Display Remarks
(PU OPJSET] SETTING MODE
Set Pr.NO.
FOR PR.List
<HELP> (49)
@ SETTING MODE
Pr.NO.
7
<READ> (50)
[READ] 7 Acc.Ti Culrrentset To callthe parameter function graphi-
5.08 sating | C21lY
= range
0-3600 (51) "]
* - Z ;
S
@ [READ] ® [WRITE] 7 Acc.T1 t= (55)
L35S (Returns to the previous screen)
Completed (52)
[ I | Press the key to move
O OOH to the screen.
z
--- S8TOP EXT (53)
r 8 Dec.T1 After the setting is complete, press
5 0S the (SHIFT) key to move to the next
-» parameter.
0~3600 (54)
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(2) Calling the parameter list and setting the parameter

__________________________________________________________

|Setting example]

Setting Pr. 13 (starting frequency) to 1Hz.

‘Operation and Keying Procedure

PU Screen Display

Remarks

[PU OP] [SET] [READ]

[READ]

@ [WRITE]

MONITOR

r (SHIFT) -

SETTING MODE
Set Pr.NO.
FOR PR.List
<HELP>

-
0~60

13 Start F

Completed

" 0.00,

--- STOP PU

14 Load VF
0

alo

’1'23

(56)

(58)

(60)

(61)

(62)

v o
| = ~
CEAR)| Hz
P -»> (63)

To call the parameter function graphi-
cally

(Returns to the previous screen)

After the setting is complete, press
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

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

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

{before Pr. number setting)

(after Pr. number setting)

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

(4) |PU operation mode| (HELP) —> [Key operation explanation|

i (3) [Setting mode] (HELP) - |Graphic display]

(1) Help function in the monitoring mode

(5) [General operation mode] (HELP) (HELP) -> [Help (item) list

Operating and Keying Procedure

PU Screen Display

Remarks

(PUOGP) (MONITOR)

HELP

l

0.00x:

1--- STOP PU

1
'ﬁ-fgrequency
2 Current
3 Voltage
4 Alarm His®

(65)

This operation may be performed on
any monitor screen.

Alsothis operation may be performed
during inverter operation.

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
SED SETTING MODE
Set ‘Pr.NO.
FOR Pr.List
<HELP> (66)
ﬁ‘ia-r q Bsti
ifax.Fi
2 Min.F1
3 VFhaseF1 (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. O (torque boost)
Operating and Keying Procedure PU Screen Display Remarks

(SED

© [®EAD

SETTING MODE

Set Pr.NO.

FOR Pr.List
<HELP>

0 Trg.Bsti
6.0%

-»
0~30

(68)

(69)

(70)

The function of the corresponding
parameter is displayed graphically.

% 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 sefting)

Operating and Keying Procedure

PU Screen Display

Remarks

PU OP

DIRECTLY .
Set 50.00Hz

-
0~400

KEY OPERATION
Fset:0-9

Then :WRITE
Then:FWD,REV

(71)

(72)

Key operation explanation screen
e 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

Pressthe (HELP) 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 Informs how to perform PU operation and PU-assisted jog operation via
direct input (direct setting from the ten-key pad).
3. PARAMETER 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 value list (list of parameters set at the factory)

4. PARAMETER CLEAR Either of the following two items can be selected:

1) Parameter clear (returns all parameters to the factory-set values
with the exception of calibration parameters Pr. 900 to 905)

2) All parameter clear (returns all parameters to the factory-set val-
ues)

5. ALARM HISTORY Displays past eight alarms.
6. ALARM HISTORY CLEAR | Clears the above alarms.
7. INVERTER RESET Resets the inverter.

8. TROUBLESHOOTING The inverter displays the most likely cause of mismatch in inverter
operation with operation/setting or the cause of inverter fault.
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(5) -1) Parameter change list

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

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

PuOP) (HELP) (HELP)

[(Y1([V] [READ‘]

[V1[V¥]{READ]

| N
TTMONITOR
2 PU Oper
3 Pr.List
4 Pr.Clear @

SET Pr.L!IST
Pr 0 8.0
Pr 1= -

Pr 2 -

(74)

(75)

Help menu screen

Help menu screen regarding the pa-
rameters

Onlythe parameters which have been
changed in setting are displayed on
part of the screen.

(The screen shown on the left indi-
cates an example of Pr. 0 whose
value has been changed to 8%.)

(5) -2) Initial value list

is lost.

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

Operating and Keying Procedure

PU Screen Display

Remarks

(PUOP) (HELP) (HELP)

[¥][V][READ]

[V1[V][Y][READ]

[READ]

140N TOR
2 PU Oper
3 Pr.List
4

ha

Pr.Clear ©

DEF.Pr.LIST
Pr 0= 6.0
Pr 1 120.00
Pr 2 0.00

0 Trg.Bst1
6.0%

=)

=»

0~30

(76)

(77)

(78)

(79)

Entersthe settingmode of the param-
eter at the cursor position.
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(5) -3) Parameter clear and all parameter clear
Parameter clear and all parameter clear differ as follows: The parameter clear operation does not clear the
calibration parameters of Pr. 900 to Pr. 905, but the all parameter clear operation clears all parameters.

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

Operating and Keying Procedure PU Screen Display Remarks

(PUOP) (HELP) (HELP) ~+

L
.Clear @ (80)

lear Pr.
lear Al
lear None
»A®+<READ>| (81)

[Y1[Y] [V]1[READ] B2y
4

[READ] Cle

(82)

[WRITE] Clear Pr. Press the [PU OP], [CLEAR] or other

key to return to another mode.

(83)

[V1{READ] CLEAR ALL Pr.
i Exec<WRITE>

Cancel<CLEAR>

(84)

[WRITE] C LEAR ALL Pr. Press the [PU OP], [CLEAR] or other
key to return to another mode.
(85)
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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[¥]

[READ]

O PN —

[¥] [READ]

[WRITE]

ALARM CLEAR
Exec<WRITE>
Cancel<CLEAR>

ALARM CLEAR

Completed

(86)

(89)

(80)

Alarm history screen

Press the [PU OP], or [SHIFT] key to
return to another mode.

* The alarm history can also be displayed by pressing the SHIFT key in the monitoring mode.

(See page 26)

(5) -5) Inverter reset

If any protective function of the inverter has tripped the inverter, the following operation allows the inverter

to be reset via the keypad.

The inverter can also be reset by switching the power off or connecting the terminals RES-SD.

Operating and Keying Procedure

PU Screen Display

Remarks

(PUOP) (HELP) (HELP)

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

[WRITE]

ONITOR
U Oper
Pr.List
Pr.Clear ®@

B roghy
-4

INV.RESET
Exec<WRITE>
Cancel<CLEAR>

0.00x

--- STOP EXT

(91)

(92)

(93)

When another monitoritem has been
selected on the monitoring first-prior-
ity screen, that monitor screen is dis-
played.
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10. 2.6 Troubleshooting

Select this mode when 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

HELP

further [¥]1[¥] [V]

(BEAD

Hold down (SHIFT) and press VY]

{#MON | TOR

PU Oper
3 Pr.List
4 Pr.Clear @@ (94

5=A
6 A
7

8 oting | (95)

M.Not Run Symptom menu.
M.Spd Error Move the cursor to the item matching
M.A/Dec Err the fault and press the key.
M.Curr.High| (96)

O PN —

The fault on each display screen are described below.

Bl M. NOT RUNNING (Motor does not rotate)

M.NOT RUNNING

ALARM _
Indicated
<SHIFT>

M.NOT RUNNING
NO | /P Power
or Phase Loss

M.NOT RUNNING
STF,STR
both are OFF
or ON
M.NOT RUNNING
MRS is ON
M.NOT RUNNING
SetF<StartkF
. Pr.13

(97)

(99)

(100)

(101)

The inverter has alarm-tripped (protection activated), resuiting in output
shut-off. Press the [SHIFT] key to display the cause of protection activated.

The main circuit power of the inverter is lost, or open phase has occurred in
the power supply. Check the power supply.

Both start signals STF and STR are ON or OFF.

The output shut-off input terminal MRS is ON.

The inverter starting frequency (Pr. 13) set value is higher than the current

set frequency.
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M.NOT RUNNING
AU is OFF

M.NOT RUNNING
NO Command
From PU

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

M.NOT RUNN
EnableFR S
See Pr.7

NG
el
8

M.NOT RU
Curre
Activ
<SH

RUNNI NG
nt Limit
ated
[FT>

M.NOT RUNNING

TS Control
Standby Mode

M
der

.NOT RUNNING
Unde
Pl 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.
Press the 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)

EED ERROR
p Working
Pr.31->36

M 30

er

PEED ERROR
nd
| Control

B M.A/Dec Err

(110)

(111)

(112)

(113)

(114)

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

Since the running ffequency 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 fréduency 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
Stll Pv.ON? @
Set Too Low?
Load Too Big7
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.

Deceleration 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.

* Motor load is heavy.

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

Inv.Ou

<IN~

OQutpu
60.00H
0A 230
SHIFT>

A\ —

SHIFT

Low Impedance

Motor?

Reduce TrgBst
Pr.0,38,46 ©@

;
i

= O

oo oo
~Aa-~x
oo~ —
- ® o=~
oo —
- =
N7
o o

w
@ —~

4———-{3]4——

Trq.Bst

Settlng Err?

See Pr.0,38,
46

2 %ﬂ

@

(117)

(118)

(119)

(120)

(121)

(122)

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.

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

=1

A— <
N
Tro0
mnro o~
—— D O
voIIo
<< NN

(123)

If the cause of the fault could not be found in the inverter; the currentrunning
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 special 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)
It GD2 is large when blower or large-inertia load is started, some time is required from the start at the start
frequency to the stable 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 pattern. (Refer to P51.)
Sometimes effective for noise reduction.
(8) 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) When acalibration resistor has already been connected, adjust the resistance value to zero
or remove the resistor.

(3) When 1or2hasbeen setin Pr. 54 to select the running frequency or inverter output current
asthe output signal, presetin 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 following example indicates that the meter is calibrated to the running frequency

of 60Hz.)
Operating and Keying Procedure PU Screen Display Remarks
PUOP 9500 FM Tune I The current PU set frequency is dis-
® © © @READ Run Inverter played.
Set = 0.00Hz
PU ~ |(124)
Set the running frequency. 300 FM Tune
® © WRITE Run lInverter
Set 60.00Hz
PU (125)
FWD ' 900 FM Tune Forward operation is performed at
MntrF 60.00H:z | 80Hz.
-DEJ@<WRITE>PU (126)
Adjustthefrequency meter readingto 900 FM Tune The frequency meter reading moves.
a predetermined position using the MntrF 60.00Hz :
[A] or [¥] key. 7
=»UA<KWRITE>PU [(127)
900 FM Tune Calibration is complete.
Completed
<MONITOR>
(128)
TEOCO ]
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 setin Pr. 54 to qutput
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

Adjustthe frequency meter readingto
a predetermined position using the

MntrF 60.00Hz
SHDKWRITE>PU

901 AM Tune
MntrF 60.00Hz

(132)

901 AM Tune The current PU set frequency is dis-
®@ 0 @ Run lInverter played.
Set » 0.00H:z
PU (130)
Set the running frequency. 301 AM Tune
® © . Run Inverter
Set 60.00Hz
PU (131)
901 AM Tune Forward operation is performed at

60Hz.

The frequency meter reading moves.

[A] or [¥] key.

STECWR I TEXPU | (133)

301 AM Tune Calibration is complete.
Completed
<MONITOR>
(134)
Tl
60. OOHZ
STF FWD (135)

Note: This calibration (Pr. 901) is only valid when any of 101 to 103, 105to 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 absence of Pr. 901 is displayed on the screen as soon as this parameter is selected by the
above operation.
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10. 2.9 Adjusting the Bias and Gain of the Frequency Setting Si'gnal

Parameters Pr. 902 to Pr. 905 are used for this adjustment.

Adjustment examples
» Frequency setting voltage bias setting ....

Set the output frequency to 10Hz at the set voitage of OV.
* Frequency setting voltage gain setting ....

Set the output frequency to 60Hz at the set voltage of 5V.

The bias and gain functions are used to adjust the relationship between the input signal entered from outside
the inverter to set the output frequency, e.g. 0 to 5VDC, 0 to 10VDC or 4 to 20mADC, and the output frequency.

Qutput frequency

N

Facto:ry setting

5V(10V)
Frequency setvoltage

Preparation: Set 1 (factory-set value) in Pr. 73 to select input 0-5V for terminal 2.

Remarks

(136)

(137)

Avoltage does not need to be applied
across terminals 2-5.

The bias setting is 10Hz.
f
10Hz
Y/

If a voltage is being applied, the bias
setting is as shown above.

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

Preceding set value is displayed.

A

r—Current set voltage across terminals

(138)

Operating and Keying Procedure PU Screen Display
902 EXTVbias
-» 0.00Hz
® 0 @ Set = <WRITE>
{note) EXT » <READ>
® © (RID 902 EXTVbias
10 . 0 0L
Completed
T e e T TP T o
If you want to set the bias against the
set voltage across terminals 2-5.
GEAD) 902 EXTVbias
-»> 10.00Hz
- 0.5%
EXT - 0.5%
902 EXTVbias
. 10.00Hz
» - 0.5%
EXT - 0.5%

(139)

2-5 is displayed in %. The displayed
value is changed according as the set
voltage. :

(Value selected in Pr. 73 (5V in this>
example) is 100%.

If 1V has been set, the bias setting is
as follows:

f

10Hz }-- ¢

(Continued)
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Operating and Keying Procedure

PU Screen Display

Remérks

WRITE

(SHIFT)

WRITE

(note)

Yy
If you want to set the gain against the
set voltage across terminals 2-5.

902 EXTVbias
- 10.00Hz
- 0.2%

Completed (139)

903 EXTVgain

-» 60.00Hz

Set »<WRITE>

EXT = <READ> (140)

903 EXTVgain
60 . 00NG¥

Completed

903 EXTVgain

=» 60.00Hz <*J~

97 .1%
EXT 99.0% [
(141)

903 EXTVgain
60.00Hz

» 97 .1%

EXT 99.0%

903 EXTVgain ‘
60.00Hz

99.6%
Completed (142)

+—0.0% may not be displayed.
The bias setting is as follows:

f

10Hz

A voltage does not needto be applied
across terminals 2-5, and gain setting
is made with 5V (or 10V} in the in-
verter.

The gain setting with the set voltage
should be made in the following pro-
cedure.

~Factory set value
{Preceding set value is displayed.)

~Current set voltage across terminals
2-5 is displayed in %. The displayed
value is changed according as the set
voltage.

(

Set voltage across terminais 2-5.

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

-100.0% may not be displayed.

Note: « Pr. 904, Pr. 305 (bias and gain of frequency setting current signal) can also be set in a similar manner.
« Pr. 903 and Pr. 805 {(gains) remain unchanged if Pr. 20 (acc./dec. reference f) is changed.
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10. 3 Parameters

Parameter List

Function r:gtg-r Name Screen Setting Range Msigg?n”gm Factory-setting | Refer
Number Display Increment Increment Page
0 Torgue boost (manual) Trq. Bst1 0 to 30% 0.1% 1%
1 Maximum frequency limit Max. F1 0 to 60Hz 60Hz
2 Minimum frequency limit Min. F1 0to 120Hz OHz
.g 3 | Base frequency VFbase F1 0 to 400Hz 001Hz 60Hz
‘g 4 Multi-speed setting (high speed) Preset F1 0 to 400Hz 60Hz 49
o 5 Multi-speed setting (middle speed) Preset F2 0 to 400Hz 30Hz
g 6 Multi-speed setting (low speed) Preset F3 0 to 400Hz 10Hz
7 Acceleration time Acc. T1 0 to 3600/0 to 360 sec. 0.1/0.01 sec. 15 sec.
8 Deceleration 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
10 DC injection brake operation frequency DCBr. F 0 to 120Hz, 9999 0.01Hz OHz
11 DC injection brake operation time DCBr. T 0to 10 sec, 8888 0.1 sec. 0.5 sec.
12 | DC injection brake voltage DCBr. V 0to 30% 0.1% 1% 0
13 | Starting frequency Start F 0 to 60Hz 0.01Hz 0.5Hz
14 | Applied load selection Load VF 0,1,2,3 4,5 1 0
15 | Jog frequency JOGF 0 to 400Hz 0.01Hz 5Hz
16 | Jog acceleration/deceleration time JOGT 0 to 3600/0 to 360 sec. 0.1/0.01 sec. 15 sec.
17 External thermal O/L relay input JOG/OH 0,1,2,3 1 0
18 | High-speed maximum frequency limit Max. F2 0 to 400Hz 0.01Hz 60Hz
19 | Base frequency voltage VFbase V 0 to 1000V, 9999, 8888 0.1V 9999 51
20 | Acceleration/deceleration reference frequency Acc/Dec F 0 to 400Hz 0.01Hz 60Hz
2 21 Acceleration/deceleration time increments Incr. T 0,1 1 0
'% 22 | Stall prevention operation level Stii Pv1 0 to 120%, 9999 0.1% 120%
5 23 | High speed stall prevention operation level Stil Pv2 0to 120%, 9999 0.1% 9999
% 24 Multi-speed setting (Speed 4) Preset F4
g 25 | Multi-speed setting (Speed 5) Preset F5
) - 0 to 400Hz, 9999 0.01Hz 9999
o 26 | Multi-speed setting (Speed 6) Preset F6
é 27 | Multi-speed setting (Speed 7) Preset F7
%) 28 | Multi-speed input compensation - Pre. Comp 0, 1 1 0
29 | Acceleration/deceleration pattern Acc/Dec P 0,1,23 1 0
30 | External brake resistor selection Br. Set 0,1 1 0 52
31 Frequency jump 1A F jump 1A
32 | Frequency jump 1B F jump 18
33 | Frequency jump 2A F '_ump 2A 0 to 400Hz, 9999 0.01Hz 9999
34 | Frequency jump 2B F jump 2B
35 | Frequency jump 3A F jump 3A
36 | Frequency jump 3B F jump 3B
37 | Speed display Dispunit 210 10, 11 to 9998 1 4
38 | Automatic torque boost A. TrgBst 0 to 200% 0.1% 0
39 | Automatic torque boost operation starting current | No Load | 0 to 3600A 0.1A 0 53
5 o 40 | Output terminal assignment Selectop 0 to 9999 1 1234
‘gg 'g 5] 4 Up-to-frequency sensitivity SU Range 0 to 100% 0.1% 10%
= ’g g g 42 | Output frequency detection SetFU FW 0 to 400Hz 0.01Hz 6Hz
2 = a3 Output frequency detection at reverse rotation Set FU RV 0 to 400Hz, 9999 0.01Hz 9999
44 | Alternate acceleration/deceleration time Ac/Dec T2 0 to 3600/0 to 360 sec. 0.1/0.01 ses. 15 sec.
45 Alternate deceleration time Dec T2 0 to 3600/0 to 360 sec., 9999
29 46 | Alternate torque boost Trq. Bst2 0 to 30%, 9999 0.1% 9999 54
,§§ 47 | Alternate V/F (base frequency) VFbaseF2 0 to 400Hz, 9999 0.01Hz
<2 48 | Alternate stall prevention operation level (current) | Stall 21 0to 120% 0.1% 120%
49 | Alternatestallprevention operationievel (frequency) | Stall2 F 0 to 400Hz 0.01Hz o]
50 | Alternate output frequency detection SetFU 2 0 1o 400Hz 0.01Hz 30Hz

Note 1: In the Screen Display section, f indicates a frequency. V a voltage, and | a current.
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Function rF:\Zrl:-r Name Screen Setting Range Mslgg?nugm Factory-setting | Refer
Number Display Increment Increment Page
51 Inverter LED display data selection Set LED 1to 14, 17,18 1 1
E 52 PU main display data selection Set Main 0, 17, 18, 20, 23, 24 1 0
g’ 53 PU level display data selection Set Lvl. Oto 3, 5%0 14, 17,18 1 1 55
:_% 54 FM terminal function selection Set FM 11‘(‘,’3?'150},%;‘:'1}?'111%'.2111'83‘:’21” 1 1
3 55 | Frequency monitoring reference CabFMF 0 to 400Hz 0.01Hz 60Hz
e 56 | Current monitoring reference Calb FM | 0 to 3600A 0.1A Rated output current
Automatic| 57 Restart coasting time Restart1 0 to 30 sec., 9999 0.1 sec. 9999
fJﬁgms 58 | Restart cushion time Restrt T2 0to 5 sec. 0.1 sec. 0.5 seconds
ml 59 Remote setting function selection Rmt Set 0,1,2 1 0 56
60 Intefligent mode selection Int. Mode 0,4 1 0
65 Hold time at starting freq. Hold t 0to 10 sec. 0.1 sec. 0
66 | Frequencyatwhichstalipreventionlevel beginstobereduced | Stil coF 0 to 400Hz 0.01Hz 60Hz
67 | Number of retries at alarm occurrence Retry No 0to 10 1 0
68 Retry waiting time Retry t 0to 10 sec., 9999 0.1 sec. 1 sec. 57
2 69 Retry count display erase Retry N o] - 0
'ti, 70 | Regenerative brake duty Br. Duty 0% to 100% (Note 2) 0.1% 0%
2 71 Applied motor Set Motor 0,2,211026, 331036 1 0
% 72 | PWM mode selection PWM Mode 01,2 1 0
§ 73 | 0to 5V, 0to 10V selection Extf/10V 0t05, 1010 15 1 1
§ 74 | Response time for analog signal IP filter Oto 8 1 i
g 75 | Reset selection RES Mode 0,1,2,3 1 0 58
& 76 | Alarm code output selection Alarm OP 0,1,2, 3(Note 4) 1 0
77 | Parameter write disable selection Enable Wr 0,1,2 1 0
78 | Reverse rotation prevention selection Enable FR 0,1,2 1 0
79 | Operation mode selection Cont Mode 0t05,7,8 1 0
*80 | Motor capacity Motor KW 75 to 1000kW, 9999 0.1kW 9999
*81 | Number of motor poles Mpole No 2,4,6, 12, 14, 16, 9999 2 9999
> *83 | Motor rated voitage Motor ratedV 0 to 1000V 0.1V 460V
5 *84 | Motor rated frequency Motor rated f 50 to 120Hz 0.01Hz 60Hz
.C'_> ‘851095 | Parameters set at factory. Do not reset or adjust. 59
3 *96 | Auto-tuning setting/status Tuning 0,1,101 1
97 | Retry selection Retry select Oto5 1
611064
107t0116] Parameters for setting auxiliary function. For details, refer to instruction manual.
(X0
140 | Reduced torque load reduction rate | Loadreductonrate 1to2 0.01 1.75
145 | Parameter language change Language change 0,1,2,3 1 0
é 155 | RT terminal activated timing selection RT activation 0,1,10,11 1 0
E 156 | Stall prevention operation selection Stall select 0to 31,100 1 0
E 157 | OL signal output timer OL timer 0to 25 sec. 0.1sec. 0
§ 158 | AM terminal function selection AM function | 1to3,5t014,17,18,21,9999 1 9999
R FTY)
1734} Parameters set at factory. Do not reset or adjust.
14610154,159
10010 106
11810127] Parameters for built-in options. For details, refer to instruction manual. 60
13410137
200t0231| Parameters to set Program Run. For details, refer to instruction manual.
@ 900 | FM terminal calibration FM Tune - - -
£ [7901 | AM terminal calibration AM Tune ) _ )
% 902 | Frequency setting voltage bias Ext Vbias Oto 10V 0 to 60Hz 04V | 0.01Hz ov OHz
% 903 | Frequency setting voltage gain Ext Vgain Oto 10V 1 to 400Hz N 5V 60Hz
é 904 | Frequency setting current bias Ext | bias 0 to 20mA 0 to 60Hz 4mA OHz
I - - 0.tmAi 0.01Hz
o 805 | Frequency setting current gain Ext | gain 01020mA | 1 to 400Hz 20mA 60Hz

Note 2: The operation factor indicates %ED of the built-in brake transistor operation.
Note 3: ] parameters allow their set values to be changed during operation if 0 (factory setting) has been set in Pr. 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.)
Note 5: A140: factory setting value is 460V.
A160: factory setting value is 575V.
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11. EXPLANATION OF THE PARAMETERS

11. 1 Functions of the Parameters
Pr. 0-Pr. 8 Note: Parameter is abbreviated as Pr.

[Pr. 0] Setting torque boost (manual)
® Voltage at 0 Hz can be adjusted (biased) as necessary to
provide additional starting torque at low frequencies.

Selting range

Base lrequency

Output frequency (Hz}

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.

Setting Maximum and Minimum frequency limit

Pr. 1 | Maximum frequency limit Minimum frequency limit
y

Maximum and minimum frequency output limit can be clamped.

1 Maximum Kequency ssling range

Mirmum frequancy sating range

Froquency relarance signal SV
{1
(20mA)

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

Pr.3 | Setting base frequency

Base frequency Base frequency voltage

® Check motor nameplate for base frequency and voltage
data. Enter frequency in Pr.3, and voltage in Pr.19. This
will establish the correct volts/Hz ramp. Example: Pr.3 =
60 (Hz), Pr.19 = 460 (volts).

® Pr.19 can be set to any motor nameplate voltage provided it
is not higher than the voltage supplied to the inverter.
Example: a typical high speed spindle motor nameplated
330V, at 300Hz; set Pr.3 = 300(Hz) and Pr.19 = 330(volts).

® An incorrect setting of either Pr.3 or Pr.19 will apply the
wrong V/Hz ramp to the motor resulting in motor heating,
and overvoltage trips on overhauling loads.

© Setting 8888 in Pr. 19 results in voltage output equivalent
to 95 percent of power supply voltage.

Setting range of base trequency
100% —{

ase trequency
oltage

Output voltage
0

Base frequency 40042

« Ingeneral, 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 output-
voltage is as the same as the inverter input supply voltage.

[Pr.4][Pr.5][Pr. 6]

Setting multi-speed settings

1st Multi-speed setting (high) 4th Multi-speed setting

Pr. 5 | 2nd Multi-speed setting {medium) [ Pr. 25 | 5th Mulli-speed setting
Pr. 6 | 3rd Multi-speed setting (low) Pr. 26 | 6th Multi-speed setting
7th Multi-speed setting

® |nput terminails RH, RM, and RL alone or in combination are
used to select each speed.

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

Speed 1
{high speed)

Speed 5

Speed 2
(mid. speed)

Qutput frequency (Hz)

Time

Between RH and SD
Belween RM and SD
Between RL and SD

Notes:
1. When Pr. 24-Pr. 27 are set to 9999 (factory-set value), Speeds

4-7 cannot be selected.

2. Multi-speed selections take priority over the main speed
(between terminals 2/5 or 4/5).

3. Multi-speeds can also be set during PU operation and external
operation.

Setting acceleration/deceleration time

Acceleration time Acceleration/deceleration base frequency
Deceleration time Acceleration/deceleration time unit

® Set Pr. 7 to the time needed to reach the set value for the Pr. 20.
Set Pr. 8 to the time needed to reach the set value for OHz.

® For Pr. 21 acceleration/deceleration time unit, the setting
range and the minimum setting unit can be set as follows:
Set value 0: 0-3600 seconds (The minimum setting unit is 0.1 seconds.)
Set value 1: 0-360 seconds (The minimum setting unit is 0.01 seconds.)

—————— e

Operating frequency

| Qecoleratiog | Time

Acceleration

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).
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| Pr. 9| Setting value for electronic thermal O/L

® The current value (A) can be directly used as the set value to
protect the motor from overheating. Generally, this Pr. is set
to the motor rated current. This Pr. allows for the reduction
in motor cooling capability during low-speed operation.

® When this parameter is set to “0A”, the motor protection
function does not operate.

® To use an inverter duty constant torque motor, set Pr. 71
(Applicable Motor) to “21” to select the 100% continuous
torque characteristic 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.10][Pr.11] [Pr. 12]
Adjusting the DC brake

DC injection brake operation frequency
DC injection brake operation ime DC injection brake voltage

® Setting DC injection brake torque (* voitage), time, and

starting frequency allows the user to adjust the stopping
accuracy according to the load.

® Setting 9999 in Pr. 10 causes the brake operation to slow to
the starting frequency setin Pr. 13.

® Setting 8888 in Pr. 11 causes the DC brake to begin at MRS-

SD short circuiting.

Time
1 Priz]
DCinjecton
brake voltage mn“t“
Time
Operating time

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

[Pr. 13] [Pr. 65] Setting starting frequency

Starting frequency Hold time at starting freq.

® The starting frequency can be set to any value between 0 to 60
Hz.
® At the start time, the start frequency can be held for a cer-

tain time. Therefore, overcurrent can be prevented when a
large inertia (GD?) load such as the blower is started.
® Pr. 65 has a setting range of 0 to 10.0 seconds. It was set at

0 second at shipment from the factory.

Pr. 9-Pr. 14

Output

frequency
(Hz)
B0 —— e ———

Setting range

(=

Time

Frequency setting signal (V)

[Pr. 14 [Pr. 140 Selecting applied load

® 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)

Pr.14
sef value

Output characteristics

0 Constant torque load

1 Reduced torque load

2 IConstant torce Reverse boost 0%
3 [iowering Forward boost 0%
Terminal ON | Constant torque load (Pr. 14 = 0 or the same)
4 prspsge [oFr Constant borqus iowerng reverse bocs! 0% (PY. 14.= 2. te same)
Terminal ON | Constant torque load (Pr. 14 =0 or the same)
> RTSDsgnal [OFF | corst ‘orque ilowering foward boost 0% (Pr. 14 = 3 of the same)

Set value: 1

For reduced torque load such as
centrifugal pumps and fans.

(factory set value)

For constant torque loads such
as conveyors and positive-
displacement machine.

Output voltage &
o~

1

Output volage 8
&*

o

~ =

B:
Output frequency {Hz) Output frequency (Hz)

Set value: 3

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

Set value: 2

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

Output voltage %
3

R
o -
H QOutput vottage §

g‘l

Base frequency
Output frequency (Hz)

Base frequency
Output frequency (Hz)

Note: When Pr. 80 and Pr. 81 have been set to select Primary Magnetic
Flux Control mode, setting for this parameter is ignored.
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Pr. 15-Pr. 66

[Pr. 15} [Pr. 16| Setting JOG operation

JOG frequency JOG acceleration/deceleration time

® For JOG operation, select JOG mode (short between the ter-

minals JOG and SD). JOG operation is started and stopped
by a start signal (input at the STF and STR terminals).
® JOG operation can also be performed by using the parame-

ter unit. (Refer to the Instruction Manual.)

Output frequency (Hz)
Pr.20

JOG frequency
setting range

Pr.is

Time

Between JOG/SD

Forward

Reverse

[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 ther-
mal O/L relay is installed between the motor and the
inverter, or a motor containing a temperature sensor is
used, select the OH function which will allow an input from
the relay or sensor.

The set values 2 and 3 switch the function of the MRS terminal

to the b-contact input specification (normally closed input).

Pri7 Terminals JOG/OH functions Terminal MRS function
set value JOG mode ﬂ?:m“r:ﬂ) o':::ri‘:::ﬁt clg:::::gut
0 v v
1 N ¥
2 J S
3 ¥ v

Set value: 0| (Factory-set value) Set value: 1

MT-A

sD

406

QOutput transistors
shut off
(motor coasts)

MRS

Set value: 2

Set value: 3!

Output transistors
shut off
{motor coasts)

| 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 parame-
ter, Pr. 1, is automatically changed to this set value.

® Before setting this parameter, confirm that the motor and

machine can withstand high-speed operations.

Pr. 19| See description of Pr.3

|Pr. 20| [ Pr. 21| See description of Pr. 7, Pr. 8

Setting stall prevention operation level

Stall prevention operation level (current limiting operation fevet)

High speed stall prevention operation level (current'
limiting level reduction rate at 400Hz)

Frequency at which stall prevention level reduction begins

e Set Pr. 22 for the stall prevention operation level (current

limiting level). Normally, set this parameter to 120% (equal

to the factory-set value).

Setting-9999 in Pr. 22 enables stall prevention operation

level to be set through the signal to the auxiliary input ter-

minal (Terminal 1). .

To improve the acceleration characteristic of the motor for

high speed operation at 60Hz or more, the current limiting

level in the high frequency band can be reduced. Pr. 66

sets the frequency at which reduction begins, and Pr. 23

sets the reduction rate.

When Pr. 23 is set to 9999 (factory-set value), the current

limit of the set value for Pr. 22 remains constant at 400Hz.

I Reduction rate (%)

400Hz Qutput frequency

Current limiting
operation level (%}
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[Pr.24][Pr. 25| [Pr. 26] [ Pr. 27] See description of Pr. 4.

[Pr. 28] Selecting multi-speed input compensator

A compensator signal input at terminal “1" enables speed

(frequency) compensator to be made to multi-speed settings.

Set value Compensator by auxiliary input
0 Not compensated (factory-set value)
1 Can be compensated

| Pr. 29 Selecting acceleration/deceleration patterns

Different acceleration/deceleration patterns are provided.

The selection will depend on the application.

®| Set value “0"

tive for most applications.

®|Set value “1” (S-shaped acceleration/deceleration A) is

used to accelerate or decelerate to high-speeds, 60Hz or
more, in a short time. This set value selects an
acceleration/deceleration pattern with the turning point of
the S-shaped curve at fb (base frequency). This pattern is

(linear acceleration/deceleration) is effec-

suited for use with machine tools applications.

®| Set value “2" (S-shaped acceleration/deceleration B) is

used to set constant, S-shaped acceleration or deceleration
at a frequency between f2 (current frequency) and f1
(target frequency). This function can reduce shocks aris-
ing at acceleration or deceleration.

{linear acceleration/ (S-shaped acceleration/
1} on A)

(S-shaped acceleration/
daceleration B)

g

Output
frequency (Hz)

Time

®|Set value “3" activates the backlash-reduction function for

use when the motor is connected to a high backlash {oad.
This function temporarily changes the output frequency
at acceleration/deceleration to reduce shocks (or back-
lash). Use Pr. 33 to Pr. 36 to set the parameters for backlash
reduction.

Function | Setting jFactory-
PrNo| Name . |range |setValue
Stop o
{backlash-reduction function) 33 frequen;:‘y at ; ) 1HZ)
accsleration 400Hz (9999
Stop time at [¢]
z ” 0 |assecond
§ ar B3 acosleration [snsecond | (€995
EL Stop
] o Hz
3 frequency at 1
% [backash | yoy | 99990
Time deceleration
A1 [Praa 12 Stop time at [}
a 3 |k O osseond

deceleration |360second | (5899)

* Using Pr. 31 and Pr. 32 ensures that the frequency jump function

will remain valid.
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Pr. 24-Pr. 36

[Pr.30] | Pr. 70| Setting regenerative brake

External brake resistor selection Maximum regenerative brake duty

® To use optional brake unit and brake resistor, set Pr. 30 to 1

and Pr. 70 for %ED. For standard brake unit and brake resis-
tor, %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.

[Pr.31][Pr.32 | [Pr. 33] [Pr. 34] [Pr. 35| Pr. 36]

Frequency jump

® 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 fre-
quency can be set above or below each jump point.

e A frequency reference command within the frequency
jump range will result in operation at 1A, 2A, or 3A

(below the jump frequency range).

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

8 -
3 2 .
g [Pz 2a ad
5 * The operating frequency
& 18 command within .Jump will
<] - - be the operating frequency
Pr31| 1A =~ in the portion marked with..

Frequency setting 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 correction 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-Pr. 41

|Pr. 37] Setting speed indication unit

® The operating speed of a machine can be displayed on
the panel 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 value displayed
at 60Hz output.

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

Pr.37 set value Operation speed indication

*The set value is the number of poles of the motor.
*The rotation speed of the motor is displayed. Example:

2-10 For the set value of “2" , “3600” rpm is displayed at 60
Hz output,

*The set value is the machine speed for 80Hz operation.

11 ~ 9998 Example: For the set value of “950” (meters/min),

“950” (without the indication unit) is displayed at 60 Hz
output.

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 value is “4". (1800 r/min is indicated at the
60Hz operation)

[Pr. 38} IPr. 39] Setting automatic torque boost

Automatic 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 value
Boost compensation value (%)
3g 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.)

Output voltage

Base boquency  Output frequency (Hz)

[Pr. 40| Setting multi-function output terminal assignment

® This function individually changes and assigns the function

of each of the output terminals SU, IPF, OL, and FU to ten
different functions. Set values are assigned to Pr. 40 as a
four-digit integer. Each digit indicates the function of each
terminal.
Pr. 40: 1st digit, 2nd digit, 3rd digit, and 4th digit (Factory-
setvalues: 12 3 4)
Example: The set value of Pr. 40 is 3249.

Terminal SU: OL (overload alarm) signal

Terminal IPF: IPF/UVT (instantaneous power failure/under

voltage alarm) signal

Terminal OL: FU1 (frequency detection) signal

Terminal FU: PU (in PU operation) signal

Set Function Function Description Related
value |abbreviation name of operation Pr
Qutput when the inverter is
Under Inverter d ]
0 RUN b operating at a frequency high-er -
Operation thpan thegstart fre?q%encyy 9
1 suU Up-to-set Output when output frequency Pr.41
frequency reaches the set frequency. r.
Instantaneous | Output when an instantaneous
2 IPF/UVT | power failure or | power failure or under voltage -
under voltage | occurs.
Overload Output when current limiting
3 oL alarm function is activated. Pr22.23
Frequenc QOutput when frequency is higher
4 FU1 detectiony than the specitied detection |Pr.42,43
frequency.
Altemate fre- Output when frec%uency is higher
5 FU2 ; than the specitied detection| Pr.50
Quency detection frequency.
; Output for pre-alann when regenera-
s Rep | Pegenerative ﬁvembrake_ {irzation reaches 55% of | by 70
brake pre-alarm | e ytijzation rate set for Pr.70.13.
Electronic Output when the electronic
7 THP thermat thermal O/L value reaches 85% | Pr.9
O/L alarm of the set level.
In Program mode | Output when the inverter is
8 PRG opeghgon operating in Program mode. Pr.79
g PU PU operation mode guteuits s“eglze?:?ed?u Operation R

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

output is turned on (the circuit is connected).

[Pr. 41] Adjusting up-to-frequency sensitivity

® The sensitivity can be adjusted within 0 to +100% of the

operation frequency.

Operation frequency

Adjustment range
AU J”F

r

Qutput frequency

Time

Qutput signal Hievel

between SU/SE —— 272 KEEESEcrins H level

L: Qutput transistor ON H: Output transistor OFF
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|Pr.42 | [Pr.43]| Setting output frequency detection

Pr.42 Output frequency detection
Pr.43 Output frequency detection for reverse operations
¢ The signal level is L when output frequency reaches or exceeds
any set detection frequency (the value set for Pr.42 output
frequency detection.) The signal is H when output frequency is
lower than this detection frequency. This function is useful for the

operation or the open signal of an electromagnetic brake.

Detection frequency
that can be freely
set to any level

Output frequency

Output signal H
betwaen FU/SE F level

L: Output transistor ON H: Output transistor OFF

Pr.42 - Pr.50

® Setting Pr.43 enables activation of frequency detection specifically
for reverse operation. (In this case, the set value of Pr.42 is valid
only for forward operation.) This function is effective, for example,
in changing the timing of electro-magnetic brake operation
between forward (lifting) and reverse (lowering) vertical
movement. The factory-set value is “9999", which will be the set

value for Pr.42 for both for ward and reverse.

Forward

Detection fraquency

/

Time

Output trequency

Detection fraquency

Roverse

|Pr.a4 | [Pr.45 | [Pr. 46 | [Pr.47 ]
Setting secondary control functions
Alternate acceleration/deceieration time
Alternate deceleration time

Alternate torque boost (manual)
Alternate V/F (base frequency)

® The acceleration/deceleration time and the boost setting can be

changed at the same time through the external contact signal

(input between the terminals RT and SD).

® This function is effective in switching two motors that have different

parameters, such as lifting and traverse.

Signal between RT
Setting function and SD terminals
Parameter No. OFF ON
J
Acceleration time Pr7
Pr.a4 ¥
\j
Deceleration time Pr8
Pr.45 v
Pr.o N
Torque boost (manual
a ( ) Pr.46 )
Pr.3 N
Base frequenc
9 Y Pr.47 V

Note: When “9999" (factory-set value) is set for Pr.45, the set value
of Pr.44 is used for both alternate acceleration and
deceleration times.

[Pr.48 ] [Pr. 49]

Setting the alternate stall prevention operation function

Alternate stall prevention {current limiting) operating current
Alternate stall prevention (current limiting) operating
frequency

¢ This function can change the stall prevention (current limiting)
operation level within a range between 0 Hz to the frequency set
for Pr.49. This function is effective when applying low torque and
speed against a stationary object (holding a load in position).

® This function does not operate at acceleration, and is valid only at
deceleration or at a constant speed.

® When Pr.49 is set to “0” (the factory-set value), the Alternate stall

prevention function does not operate.

At acceleration

Note : The set value (%) indicates the ratio
for the rated output cutrent of the
inverter.

Stall prevention
operation current

)
EN
=)

At deceleration/constant speed
1
]

Pr.49 Operation frequency

[Pr.SOJ Setting alternate output frequency detection
¢ [n addition to the output frequency detection set for Pr.42 and

Pr.43. output frequency detection can be set for Pr.50.

® This function can be output at any of the SU, IPF, OL, and FU
terminals by setting “5” (FU2) for any of the four digits (from the 1st
to 4th digits) of Pr.40. The output signal is turned on at a
frequencies higher than or equal to the set frequency (See the
description of Pr.42 and Pr.43.).
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Pr. 51-Pr. 56

selection) and Pr.158 is as follows.

Note: Relationship between Pr.54 (FM, AM terminal function

[Pr.51][Pr.52] [Pr.53] [Pr. 54| Pr. 158]

Selecting monitor and output signal

Inverter LED display data selection[Pr53|PU fevel display data sefection
PU main display data selection FM/AM terminal function selection

Pr.158 |AM terminal function selection

® Set the monitor and output signal to the appropriate number

Pr.158 M, AM terminal
set value Pr.54 set value| output status Remarks
121 Cray coad soon Pr.900 may be
9989 Both FM and AM terminal | read and writien.
1012121 output signal setin Pr.54. [ cray coad soon Pr.901 may be
read and writlen.
M terminal output si T
1~21 :et i:'g;'gi output signal Calibration Pr.900 and
121 — - Pr.901 may be read and
101~121 AM terminal output signal | written.
setin Pr.158.

selecting from the 22 signal types listed below. .

® There are two types of output signals: the FM terminal which is a
pulse train output and the AM terminal which is an analog output.
Different signais can be output at the same time. Select the signals
using Pr.54 and Pr.158.

Even when setting Pr.54 as 101-102, the same signal as when

setting at 22 will be output from the FM terminal.
Note: Pr.51 setting as 22 should be avoided, as this is a special

setting per formed exclusively by the manufacturer.

® 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,

[Pr.55] | Pr. 56| Setting monitor reference

Pr.158:9999.

Parameter sel value ]

Frequency monitor reference Current monitor reference

Rated power of

Output power* KW 14 | 7 140 14 4 14 14 | ohlied motor x 2

100%.

1440 Hz.

| Indi. [ErS1Pr52 P53l  Pr.S4 - Pri58l puiscalevalueof| ~ ® Set the frequency or current value to be used as a refer ence to
i N H S5 . ® [ . " . R .
Signal type cation I EE =Slzfl=2 ;’:t::"' and level indicate when frequency or current is selected to indicate the FM
uni = <£i« ) .
2 |12¢8|2E| 5| 8| s terminai, AM terminal, and PU level meter.
No indication - N N o] N N N | -
Gutputirequency | Wz | 1 | 0 | 1 | 1 {101] 1 | Prss Monitor | Monitor contents Z?s:f,‘;sl FM/AM terminal function
Output current A 2 0 2| 2 |102| 2 | Prs6 reference set | selection. H selection (set value of Pr.54)
parameter Setting unitin (). selection (set
Output voltage Vv | 3] o | 3| s [103] 3 [ 400VorsooVv ng " | value of Pr.53)
Defect - 4 0 N N N N -
Frequency setvalue| Hz | 5§ | * s | 5 |105{ 5 | Prss Output 1 1 101
Value of Pr.55 Pr.55 frequency (Hz)
Operation speed | (r/min) | & . 61 6 |108| 6 | converted by the Frequency Frequency set 5 5 105
value of Pr.37 monitor value (Hz)
reference :
.. Rated torque of Operation 6 6 106
Motor torque % 7 . 7 7 | 1071 7 applied motor x 2 speed (Pr.37)
Output
Converter 2 2 102
output voltage Y 8 8 8 [108] 8 400 Vor800V courrent (A)
" tput current
Regenerative brake Pr.56 Y 1 1 11
gglization rate % 9 ) 9 9 |109{ 9 | Pr70 Current peak value (Hz)
i monitor
Electronic thermal R Thermal operation Load meter (%) 17 17 117
OIL load ratio % |10 10| 10 | 10| 10 | jgyq reference
Motor excitation
Qutput current
pepak value A 11 * 1 11 | 111 | 11 | Pr56 current (A) 18 18 118
Converter output . v Setthe value | Setthe value | Set the value
voitage peak value v 12 12| 12 | 112 12 | 400V or800 X such thatthe | so that output | so that output
Rated powar of Method of setting indication on | pulse train voltage at the
Input power™* kW | 13| 13 [ 13 | 13| 13 | apni by Pr.55 and Pr.56 the PUlevel |outputatthe | AM terminalis
pplied motor x 2 A L
meter is FM terminatis | 10 V.

Input terminal status| - N . N N N N | -
Qutput tarminal status - N N N N N N -
Load meter % 17 | 17 | 17| 17 [ 117 | 17 | Prse

Motorexciting current { A 18| 18| 18| 18 {118 | 18 | Pr.56

Aggregate
operation time hr N|2 | N| N|N{N|-

1440Hz is output to
the FM terminal.
21 1121 [ 21 | The full-scale volt-
age is output to the
AM teminal.

Actual operating time hr N | 28 N N N N -

Motor load rate % N | 24 N N N N -

Reference
voltage output N N

Note: A monitoring function marked “N” cannot be selected.

Qutput or display

1440Hz (FM terminai}

10VDC (AM terminal)
Full-scale (PU level manitor)

1440Hz (FM terminal)
10VDC (AM terminal)
Full-scale {PU leve! monitor)

Qutput or display

Output frequency

Frequency setting
Operation speed

‘
'
'
'
'
‘
'
'

Qutput current

Qutput current peak vatue

Load meter

Motor excitation current

Note: After setting “0” for Pr.52 (PU main monitor), the monitor

signals can be selected. To display sequentially, use the Notes:1 The maximum pulse train output at the FM terminal is 2400 Hz.
2 The maximum voltage at the AM terminal is 10 VDC.

SHIFT key. (“0” is the factory-set value.)

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

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

** Motor torque display is valid only when in the primary magnetic
fiux control mode.

«*  Full-scale value indication is based on variable torque inverter
rating.
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Pr. 57-Pr. 60

{Pr.57] [Pr. 58]

Restart operation after instantaneous power failure or commercial switching

Connection

Forward
Reverse
Acceleration
Deceloration
Setting clear

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)

Keep the wiring distance
within 30m.

Operation Sample

Note : The acceleration/deceleration time

Set val Instantaneous power failure]  Restart operation & Pr. 45, Pr. 7 and Pr. 8.
et value restart enabledidisabled |  enabled/disabled 3
9999 (factory-setting) disabled lenabled (5 seconds free run time)) é
0,0.1 to 30° enabled enabled 3

will the longest set values for Pr. 44,

Forward T

Free run time meaning time taken until the control restarts after reset.
* When Pr.57 is set to “0”, the free running time is set to 5 seconds.
This setting is appropriate for general operation. However, the time

D

Setting clear
can be adjusted within a range, of 0.1 to 30 seconds according to
the inertia of the load (GD? (WK?)) and the magnitude of torque.  [Pr. 60| Intelligent mode selection
(The system starts at this time if the load quickly decelerates to 2 Ay Fertomatcaly
Hz within the time set with Pr.57.) valye | Setfunction Operation set parameter
« |f this setting is applied to a load with a high rate of deceleration, P Ordin
overcurrent may occur. The unit must then be restarted after it has (factory | oparation ,r,,yode - -

stopped. setting)

® 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 voltage 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).

Tunes the inverter output voltage on line so
that the inverter output voltage is minimized
during constant-speed operation.
Appropriate for energy-saving application
such as fan and pump.

Energy-saving
mode

QOutoput
voltage

==

NFB aslL1

Power —O/_\ \—{

tnverter

Use only for restart after
instantaneous power

I failure and shon circuits
betwean CS and SD 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.

Oparation

Frequency set value
storage function(*)

Pr.59 set value Remote setting function

0
1
2

@

X

X: Not available {; Available

* |f the circuit 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 turned on again, operation is
resumed at this set value.

QO|0f x

56



Pr. 65-Pr. 72

[ Pr. 71] Slecting applicable motor

|Pr. 65| See description of Pr.13. PrI1seting | paotor type Details
—— vT. | cT. Control method Constant setting
[Pr. 66| See description of Pr.22.
0 - Standard VIF
[Pr.67] [Pr.68] [Pr. 69] [Pr. 97] Retry function T 21 [Comsmtome VF
. 2 22 V/F 5-point adjust
Pr.67] No. of retries after alarm occurrence Stendard pom
. o - 23 Standard Magnetic flux vector | Auto-tuning setting.
Retry execution wait time -
. . - 33 |Constant torque | Magnetic flux vector | Auto-tuning setting.
Erase display of No. of retry executions o
_ . ivert auto-tuning data, nge
Retry select 24 Standard Magnetic flux vector setting.
® Retry is a function that makes the inverter automatically reset the - 34 |Constanttorque | Magnetic fux vector |D1Veftauto-tuning data, change
inverter alarm, restart and continue operations. setting.
® Alarm details made by retry may be selected in Pr.97. - | 25 | Stndad | Magnetic fux vector Mi‘r’i‘r“’; ?s"gf"":’x"’.‘p”‘d"e""y' motor
wi is Star wirng.
Pr.97 set value Alarm details made in retry - N
N - - 35 |Constant torque | Magnetic flux vector M.O t or (':onstant ,".‘pu' directly, motor
0 Retry times exceeded, all retry other than CPU error (excludes inverter wiring is Star wiring.
breakdown). Motor constant input directly, motor
1 Overcurrent cutoff (OC1-3) - 26 Standard Magnefic flux vector wiring is Delta wiring.
2 Regenerative overcurrent cutoff (OV1-3} _ 36 |Constanttorque | Magnetic fux vector M}o(tor pogst:gt Ipr?:t directly, motor
3 Overcurrent cutoff (OC1-3), regenerative overcurrent cutoff (OV1-3). wiring is Detta winng.
Pr71=0,2 oo Electronic thermal setling equivalent to V.T. capacity.

Overcurrent cutoff (OC1-3), regenerative overcurrent cutoff (OV1-3).

Instant service intermuption protection (IPF), inadequate voltage protection (UVT).

4 Brake transistor malfunction inspection (BE), ground overcurrent protection (GF).

parameter error (PE), shutdown through stall prevention operation (OLT).

built-in option malfunction.

5 Overcurrent cutoff during acceleration (OC1), overcurrent cutoff during

deceleration (OC3).

® 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.

1t0 10

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” 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 Pr.30.
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Pr.71 =211026,331036 . Electronic thermal setting equivalentto C.T. capacity.

[ 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

Note

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

set at Pr.72.

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




|Pr. 73 ] Frequency command voltage range selection

® Set the input specifications for terminals 1 and 2 and use the
override function.

Pr.73 | Terminal Terminal 2 Terminal 1 | Terminald | 0 ige |Reversible
set AU input input input | ¢ nction *2 polarity
value signal voltage voltage *1 (4 to 20mA)
0 Oto 10V 0 tox10V
1 0to 5V 0 tox10V Inactive
2 Oto 10V 0 totsV
*3
3 Oto 5V 0 tot5V
0 to 10V 0 toti0V
4 Active
5 Oto 5V 0 tots5V .
OFF Inactive
10 Oto 10V 0 tot10V
+
11 0to 5V 0 tot10V Inactive
12 Oto 10V 0 tot5V Active
13 Oto 5V 0 totsV
0to 10V 0 tox10V .
14 Active
15 Oto 5V 0 tot5V
0 0 to+10V
] ‘ 0 tot10V 4
Inactive Inactive
2 0 tox5V 3
3 0 toxsV
4 oto 10V _ .
Inactive Active
s OtosV !
ON Active
10 0 tox10V
1 ‘ 0 tox10V .
Inactive Inactive
12 0 tot5V Active
13 0 tox5V
14 0to 10V . .
inactive Active
15 0to 5V

*1:Terminal 1 (auxiliary frequency setting input) is added to the main
speed-setting signal at terminal 2 or 4.

*2:When override is selected, terminal 1 or 4 will be the main speed-
set-ting signal, and terminal 2 will be the override signal
(50 to 150% at 0 to 5V or 0 to 10V).

*3:Frequency command signals with a negative polarity cannot be

accepted.

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 voltagef (or current) signal to the

inverter. Just setting Pr.s works. Setting of Accel/Decel time is

not affected by the set-ting of Pr.73 because the accel/decel

time is defined by the slope from zero Hz to the setting of

Pr.20, accel/decel base frequency.

2. [1shows factory setting.

3. When the set value of Pr.22 is “9999", the value of terminal

1 is for stall prevention level setting.

Notes: 1.

| Pr. 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.

® [f 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.

Pr.73-Pr.78
[ Pr. 75] Reset selection/PU disconnection detection

® 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.

Reset input is always enabled (the .
Set value 0 1act°,y_sgt value).'y e pfer the parameter unit
- - is removed, operation
Set value 1 Reset input is enabled only when |continues.
the protective function is activated.
. . When the parameter unit is
Setvalue 2 |Reset input is always enabled. disconnected, the inverter
LED display shows the
Set value 3 Reset input is enabled only when |error display and the
the protective function is activated.|inverter output is shut off.

* When the circuit between the RES and SD terminals is turned
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.

Setval Output terminal
value
su | oo, [ R
(factory-:et value) By output terminal assignment (Pr.40)
1 Alarm Alarm Alarm Alam
code bit 3 code bit 2 code bit 1 code bit 0
2 Normal operation .. . Same as setting 0
When an alarm aris . AJarm code signal
(Program Outoput Operating Operating the Operating
operation output) at time up the third group | second group | the first group

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

[Pr. 77| Parameter write inhibit selection

® You can inhibit the parameter write function to prevent accidental
or unauthorized tampering.
Set value

Write inhibit function

Write function is enabled only when run command is off and inverteris in
[] the PU OP mode. Exception: Pr.4 - 6, Pr.24 - 27, Pr.51 - 56, and Pr.800 -
901 can be changed in any mode.

Write function is disabled in any mode. Exception: Pr.77 and Pr.79 can be
set when inverter is in the PU OP mode.

Write function is enabled in any mode. Exception: Pr.22, Pr.23, Pr.48,
2 Pr.49, Pr.60, Pr.66, Pr.71, Pr.79 to Pr.81 can only be set when run
command is off and inverter is in the PU OP mode.

[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 Both forward and reverse rotations are enabled
(factory-set value).
1 Reversae rotation is disabled.
2 Forward rotation is disabled.

Note: This setting is valid for both parameter unit operation and
external operation.
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Pr. 79-Pr. 145

| 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 switching between the parameter unit and the
external operation source (the factory-set value).

Set value 0

Setvalue 1

Setvalue 2

Operation is enabled only by the parameter unit.

Operation is enabled only by the extemal operation source.

Operation frequency: Set by the parameter unit.
Start signal: Extemal signal is input.

Setvalue 3 (*1)

® Pr.71 must be set to either 20, 21, 22.
® The following conditions are required for satisfactory operation
under magnetic flux control:
* motor KW rating equal to or one size smaller than inverter
constant torque KW rating.
* number of poles equal to 2, 4, or 6.
« one motor per inverter (will not work with muiltiple motors)
« wire length between inverter and motor not to exceed 100 Ft.
(30m).
« load characteristic requires high torque with some tolerance for
deviations from set frequency.

Operation frequency: Extemal signal is input.
Start signal: Input by the parameter unit.
Program operation

Operation start: STF; Timer reset: STR
Group selection: RH, RM, RL

Parameter unit operation mode is prohibited.

Setvalue 4 (*1)

Set value 5

Set value 7

Switchover between the parameter unit and extemal operation mode is
possible.

» With open-circuiting across terminals RH and SD, the parameter
operation mode is selected.

« With shon-circuiting across terminals RH and SD, the external
operation mode is selected.
Switchover operation is not available during the inverter operating.

Note : 1. In the parameter unit/external signal combined operation
mode, the following signals are made valid:

Set value 8

Set Value Operation Frequency Start 'Signal
Parameter unit Terminal symbol
3 « Direct setting and {A}[¥] key setting «STF
*STR

Parameter unit
« Forward rotation key
» Reverse rotation key

Terminal signal
* Across 2-5 0 to 5VDC
* Across 2-5 0 to 10VDC
« Across 4-5 4 to 20mADC
* Across 1-5 0O to +5VDC
0 to £10VDC
« Jog frequency
(Pr. 15)
(JOG/OH)
« Multi-speed selection
(Pr. 4 to 6, 24 to 27)

® 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.
This function number can also be rewritten in the external
operation mode.

® With Pr. 79 set to 7, the parameter unit operation mode is
prohibited as described below, depending on terminal MRS signal.

Across terminal | External Parameter operation mode
MRS and SD operation mode
ON Parameter unit operation mode is possible.
(close) Output stop Setting parameter is possible.
Parameter unit operation mode and setting
OFF External operation | parameter are impossible.
(open) mode is passible. | Switchover to external operation mode is
forced.

Setting Pr.11 to 8888 at external operation mode starts dc injection
brake operation

Selecting Primary Magnetic Flux Control

Motor KW rating No. of motor poles
HP x 746 = KW 120x F
Poles = —pm

F = motor nameplate frequency
rpm = motor nameplate base speed

¢ Select magnetic flux control mode operation by entering the motor
KW rating in parameter 80. Enter number of motor poles in
parameter 81. (factory settings of 9999 in Pr.80 and 81 selects V/
Hz mode).

[Pr. 83] Motor Rated Voltage
® Set the rated voltage for the motor in use.
Settings may be made between 0 and 1000V.
Note: Set these parameters when tuning upon selection of the auto-
tuning function.

[Pr. 84] Motor Rated Frequency

® Set the rated frequency for the motor in use.
Settings may be made between 50 and 1000Hz.
(Factory-set value is 60Hz)

Note: Set these parameters when tuning upon selection of the auto-

tuning function.

W‘. 96] Auto-Tuning Setting/Status

® In order to operate the motor at optimum characteristics under
magnetic flux vector control, the auto-tuning method may be used
to measure motor constancy.

® During tuning, the Pr. 96 value will be displayed on the main
monitor and level meter sections (“3” or “103” will be displayed
upon normal completion, and “9” upon faulty completion).
See pg. 17 for auto-tuning operation method.

Set value Details
0 No auto-tuning (factory setting).
1 Auto-tuning when not operating motor.
101 Auto-tuning when operating motor.
(Notes)

1. When motor is connected. However, turn off motor when
beginning to tune.

2. Auto-tuning is possible even when load (friction, normal load,
etc.) is connected to the motor.

3. When selecting Pr.96 = “101” {auto-tuning when operating
motor), be careful because the motor is operating.

4. Tuning cannot be performed on high slip motors, high-speed
motors or other special type motors.

[Pr. 97 | Refer to Pr.67.
[Pr. 140 Refer to Pr.14.

[Pr. 145] Parameter Unit Language Selection
e Allows selection of the language displayed on the FR-PUO2ER/
FR-ARWER four-language parameter (copy) unit (option).

Set Value Language Displayed
0 English (factory setting)
1 . Geman
2 French
3 Spanish

Note : This function is invalid when the FR-PU02, FR-PUOZ2E or
FR-ARW parameter (copy) unit used.
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| Pr. 155| RT Terminal Activation Timing Selection
® The operation activated timing of the second control function
selection (terminal RT) may be selected.

Pr.155 set value Second control function operation timing

o Activated immediately according to terminal RT ON/OFF
{factory setting).
Activated only with terminal RT at “ON” and at constant speed.
10 (Even with terminal RT at “ON” , function not activated

during acceleration/deceleration.)

Note: “1” and “11” settings should be avoided, as they are special
settings performed exclusively by the manufacturer.

| Pr. 156 | Stall Prevention Operation Selection

® The operation details of the stall prevention function are selected.

Pr.156 set value Stall prevention operation

0 QOperates (factory setting).

Stall prevention does not operate during regenerative

100 operation.

® Besides the above, various setting values may be selected. For
further details, refer to the operation instruction manual.

| Pr. 157 | Overload Alarm Signal Output Timer Setting

® The overload alarm signal may be output when the time set in
Pr.157 is exceeded.

Pr.157 set value Output signal operation
0 sec. 0: Output according to overioad (OL) operation {factory setting)
0.1~25sec. |0.1-25: Output following set time.
9999 9999: No overload alarm signal output.

[Pr. 158] Refer to Pr.54.

| Pr. 900| Terminal FM output calibration

® The parameter unit can be used to calibrate the meter connected
to the FM terminal. This calibration function is common to 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.)

Meter type: (1 mA full-scale analog meter).

Mater type:
(1mA full-scale analog meter}

1mA
\\\II//
~ -

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

M

sD

Pr.155 - Pr.905
® Monitor by using the digital indicator
Pulse train output at the FM terminal can be used for digital display
by the digital counter. The full-scale value described at Pr.54
provides 1440 Hz output. When you select the operation frequency
from monitor items, the rate of output frequency at this FM terminal
can be set for Pr.55.(Digital indicator)

(Digital indication meter)

1440Hz

[T "

Note: The factory-set value provides the full-scale value and 1440 Hz
of FM output frequency at 60 Hz and 1mA.

[Pr. 901] Terminal AM output calibration

® This function is used for calibration when Pr.54 has been set to 101
- 118 (or Pr.158 has been set to 1-18) to select analog output to AM
terminal. As described at Pr.54, the value has been factory-set so
that 10 VDC 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 10 VDC. (For details on the calibration method,
refer to the instruction manual.)

|Pr.902] |Pr.903| [Pr.904] Pr.g05]

Adjusting frequency setting signal gain and bias

Bias for frequency reference voltage signal
Gain for frequency reference voltage 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
frequency setting signal (0 to 5 VDC, or 0 to 10 VDC, or 4 to 20
mA).

(Valid only for frequency monitor)

60

Factory-set value
(60HZ) }--—~cmmmem e o  ———
Output 1
frequency ', .
(H2) i Gain
““““““ Toizzm Pr.902
Bias AT Pr.904
- -
L —-— L~ !
Pr.902 . |
P
Pr.s04 pt :
1
0 Frequency sstting signat 5V
0 10V
4 20mA




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

(1) Wiring
Power R v /

>——8 VH— IM
supply \

T w

Programmed operation
Note:
} Group select signals With 5 set in Pr. 79, the terminals operate as

Timer reset signal indicated on the left.

FU —

With 3 set in Pr. 76, the terminals op-
SU |———  Timertime-outsignal{ erate as indicated on the left.

1
2} Group run signals
IPF —3 }
Common

(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
l4 Pr. 204
I
Group 1 | |
I I
I !
' t
! '
10 Pr. 210
No 11 Pr.211
I I
Group 2 4 : !
} }
20 Pr. 220
No 21 Pr. '221
t
Group 3 : :
30 Pr. 230
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1} Setting the frequency and rotation direction

PU screen display

201 SetPRG 1
Direction 1

Set 30.00Hz
Time

2) Setting the time of day

PU screen display

201 SetPRG 1
Direction 1

Set 30.00Hz
Time 4:308
Hour Minute

Frequency

0: stop
0.1Hz increments
(0 to 400Hz)

«————— Rotation direction—1: forward rotation, 2: reverse rotation, 3 and up: error

T~

» 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).

in units of minutes Pr.200=1,3
Minute Second——in units of seconds Pr. 200 =0, 2

+ An error results if 1:80 is input (in excess of 53 minutes or 59 seconds).
* When no setting is made, set 9999.

3) Setting example

Operation pattern

Forward
rotation

!
'

Reverse
rotation

2 Stop

20Hz

10Hz

35Hz

No.1 Forward rotation « 20Hz 1 o’clock 0 minutes

3 o’clock 0 minutes

3 Reverse rotation « 30Hz 4 o'clock 0 minutes

4 Forward rotation « 10Hz 6 o'clock 0 minutes

5 Forward rotation « 35Hz 7 o'clock 30 minutes

6 Stop

9 o’clock 0 minutes

- Pr
- Pr
- Pr
— Pr
- Pr

- Pr

30Hz

6

.201 1,20,1:00
.202 0,0, 3:00
. 203 2, 30, 4:00
.204 1,10, 6:00
.205 1,35,7:30
.206 0,0, 9:00

7.30

Time of day t

« The time of day is 0 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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4) Reference time of day
Programmed operation is performed under the control of the internal timer (RAM).
i) The timer range is O to 99.59.
When Pr. 200 = 0, max. 99 minutes 59 seconds
When Pr. 200 = 1, max. 99 hours 53 minutes
i) Resetting the reference time of day
Cleared by the timer reset terminal, inverter reset terminal or power-off.
iii) 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 Terminals Terminals Used
RES AU STF
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
No. Name Range Unit Factory Remarks
Setting
0 - minute/second unit/voltage monitor
Programmed operation 1 - o'clock/minute unit/voltage monitor
Pr. 200 Minute/second selection Oto3 1 0 2 - minute/second unit/reference time of day monitor
3 - o'clock/minute unit/reference time of day monitor
Oto2 1 Rotation direction 0 - stop, 1 - forward rotation,
Pr.201 | Programmed operation ot 4%0Hz 0.1Hz 9999 2 - reverse rotation
to 230 | Program setting 0 :) 99:59 Minute or Set frequency . .
0 99: 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.

voltage monitor screen.

2) Input signals

When 2 or 3 is set in Pr. 200, the reference time-of-day monitor screen is displayed instead of the

Name

Description

Signal Level

Remarks

Group select signal
RH, RM, RL

Used to select the group for programmed
operation.

Photocoupler isolated

May also be driven by transistor. When ic
= 10mA, Vec < 0.5V should be satisfied.

Timer reset signal
STR

Input to zero the reference time of day.

Photocoupler isolated

Programmed opera-
tion start signal
STF

Input to start programmed operation.

Photocoupler isolated

3) Output signals

Name

Description

Signal Level

Remarks

Time-out signal
Inverter terminal
(Su)

Output on completion of the operation of
the selected group and cleared on timer
reset.

Open collector output
(isolated)

Permissible load
24VDC, 0.1A
Only when

Group select signal
Inverter terminal
(FU, OL, IPF)

Output during operation of corresponding
group's program and cleared on timer
reset.

Open collector output
(isolated)

Pr.76=3
Permissible load
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.)

sansia \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

STF

i5

2 14
fl
Inverter output 0 : 0

frequency R 13 4 15 6

Time-out &W

signal {SU)

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 link 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 example, 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

STF

4

ends.

f5

13 f2
i “ 1
Inverter output oi " |—r— fs 0

frequency v 3 M 5 1t R B W BN
J [\
~
Setting of group 2

Sor o )
coior OO
Time-
signal (8U) W
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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 only group 1 2) To repeat the operation of groups 1 and 2

Inverter Inverter
MT-A MT-A
STF 00— STF —C U
RH 00— RH —0 0
RM RM —0 00—
RL [~ RL
STR _,To STR -—Jo"_c'>~
SD j ’ SD
SuU i] .
= SuU
SE2 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.

66



11. 3 5-Point Flexible V/F Characteristic
The V/F characteristic can be changed by linear interpolation made between five points set from V/F1 to V/F5.

' M 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.

\Y
Base frequency voltage
VIF 5
......................... VIF 3
|LLVIED ;
Boost value [ T VIF2
(Pr. 0) i i :
: Frequency
0 - Base frequency
v/f characteristic (Pr. 3)

@ Adjustment
» Set2in 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.

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

(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) If “2” is setin Pr. 71, Pr. 47 (second V/F (base frequency)) does not function.
(6) When “2" is setin Pr. 71, the electronic overcurrent protection is calculated as a general-purpose motor.
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W V/F1 to 5 adjustment (setting) range

Applicable Motor Selection (Pr. 71) # 2

Applicable Motor Selection (Pr. 71) = 2

Parameter

No. Function Name Setting range Function Name Set(trl‘r;gterazr)\ge II:I::l::?:::s :‘:& rgy

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 voltage) 0 to 1000V 0.1 0
109 Binary input (offset) 0 to 400Hz V/F2 (second frequency) 0 to 400Hz, 9999 0.01 9999
110 Binary input (gain) 0 to 400Hz, 9999 | V/F2 (second frequency voltage) |0 to 1000V 0.1 0
18N 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) 0 to 1000V 0.1 0
113 Feedback gain 0to 100 V/F4 (fourth frequency) 0 to 400Hz, 9999 0.01 9999
114 f;‘;‘]’n"’::g‘:;ecﬁon 0,1, 9999 VIF4 (fourth frequency voltage) |0 to 1000V 0.1 0
115 Orientation speed 0to 30Hz V/F5 (fifth frequency) 0 to 400Hz, 9999 0.01 9999
116 | Creep speed 0to 10Hz V/F5 (fifth frequency voltage) 0 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.

& 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

|

: Reset input normally enabled. 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).

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.

When the FR-PUO1 is used, this function can also be used but its alarm display is E. PE.

To resume operation, reset the inverter after checking that the PU is connected securely.
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11. 5 Auto Commission

If the motor used is not Mitsubishi's standard motor or Mitsubishi's constant-torque motor, the auto tuning function

allows the motor to be run with optimum operation characteristics under magnetic flux vector control.

Also, commission data (motor constants) can be copied to the other inverter by the FR-ARWE parameter copy

unit.

Note that a special motor, e.g. a high-slip motor or a high-speed motor, cannot be tuned. Also, the maximum speed

is up to 120Hz.

<Operation procedure>
.|

1. Checking the wiring and
load

L]
2. Selection of magnetic flux
vector control

L
3. Setting of parameters

Before performing auto commission, check the following:

(1) The motor is connected. However, the motor must be at a stop at the
start of tuning.

(2) Auto tuning can be performed if the motor is connected with a load
(e.g. friction, steady load). Note that as the load is smaller, commis-
sion accuracy is higher. Also note that if inertia is large, commission
accuracy remains unchanged.

(3) When “101” (auto commission is performed with the motor rotated)
has been set in Pr.96 (auto tuning setting/state), note the following:
1) Enough torque is not provided during commission.

2) There should be no problem if the motor is run at about the rated
motor frequency (set value of Pr.84).

3) The brake is released.

4) No force is applied to rotate the motor.

(4) If “1” (tuning without motor rotating) is set in Pr.96, the motor may
run slightly.

Therefore, make tuning after fixing the motor securely with a me-
chanical brake or ensuring that motor rotation will not compromise
safety. '

Note that slight rotation of the motor will not affect the tuning per-
formance.

(5) Auto tuning is not performed properly when the optional sine wave
filter (MT-BSC/BSC) is connected between the inverter and the mo-
tor. Disconnect it before starting auto tuning.

Select the magnetic flux vector control in accordance with page 59.

Set the following parameters in accordance with the parameter settings
on this page.

(1) Pr.96 “auto tuning setting/state” .............. Set “1” or “101”.
®Set value“t”......ccceee. Commissioned without the motor rotated.
®Set value“101”.............. Commissioned with the motor rotated.
(2) Pr.83 “rated motor voltage”............ Set the rated motor voltage (V).
(3) Pr.84 “rated motor frequency” ......, Set the rated motor frequency
(Hz).
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(4) Pr.71 “applied motor” .................. Select the set value in accordance
with the following table:
¢ Standard motor.............. Set “3".
® Constant-torque motor ..Set “13".

Note: Pr.83 and Pr.84 are displayed only when magnetic flux vector
control has been selected (Pr.80, Pr.81). Setthese parameters
according to the rating plate of the motor. When there are two
or more rated values for a standard motor, etc., set 200V/60Hz
of 400V/60Hz.

B Parameter settings

Parameter Setting Set . Factory
Number Name Range | Value Deacription Setting
0 Standard motor {more than 1.5kW) 0
1 Constant-torque motor
Standard motor
2 (5-point flexible V/F characteristic)
20 Standard motor (1.5kW or less)
3 Standard mofor “Auto tuning setting” is
13 Constant- selected
74 |Applied|oto6, 13 torque motor
motor 1 |10 16, 20 4 Slandard molor | Auto tuning data -
14 Constant- read/change setting is
torque motor | enabled
5 Standard motor
Star . .
15 Constant- connection | Direct input
torque motor of motor
constants is
6 Standard motor Delta enabled
16 Constant- connection
torque motor
Rated Oto Oto “No auto commission” is selected. Rated
83 V’;‘ﬁ;‘;’e 1000V | 1000V | motor voltage (V) is set. 200
Rated
84 motor 152%:% 152%:_?2 Rated motor frequency (Hz) is set. 60
frequency
Motor 9999, 0 9999 0
90 constant to 0 to
A1 10,000 } 10,000 -
Motor | 9999, 0 9999 0
91 constant to 0to
R2 10,0004 | 10,0000 -
Motor | 9999, 0 9999 )
92 constant to 0to Tuning data "2
L1 .|1000.0mH}{1000.0mH| -
Motor | 9999, 0 9999 - 0
93 constant | to Oto ’
L2 [1000.0mH|1000.0mH| _
Motor | 9999, 0 9999 0
94 constant to - 0to )
X 1000% 1000% B
Auto 0 “No auto commission” is selected. 0
tuning 101,101 1 Auto commission is performed without the _
96 setting/ ‘3 motor rotated.
state 101*3 Auto commission is performed with the _
motor rotated.

*1: The electronic overcurrent protection characteristic is selected at
the same time.

*2: The values measured by auto tuning are set automatically.

*3: Select “101” to increase tuning accuracy.
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4. Switching the auto commis-
sion command ON

R
5. Commission state monitoring

]
6. Auto commission end

In the PU operation mode, press the [FWD] or [REV] key.
In the external operation mode, turn on the start switch (connect
terminals across STF or STR-P24).

Note: 1. When “101” is set in Pr.96, be careful to avoid hazard
because the motor rotates.
2. During auto commission, the input terminals are made valid/
invalid as indicated below:

Valid Terminals Invalid Terminals
STOP
yas RH/AM/RL
RT, JOG, CS 2,1,4
RES AU
STF/STR

®To force the motor to stop during tuning
Terminate commission using any of the MRS terminal, RES
terminal and [STOP] key.

During commissioning, the value of Pr.96 is displayed on the main
monitor and level meter of the PU as indicated below. As on the PU, 1,
2,3,8,9, 102 or 103 is shown on the inverter LED.

(When Pr.51 = “1” (factory setting))

oPU main monitor

R 2. Tuning in . Error-acti-

1. Settin 3. Completion
9 Progress P vated End

T T T~ T 1 Tirarn nnnT

1 | | JTUNE 2 o TUNE 3
COMPLETION ~
-. _StoP _PU STF_FWD PU STF_STOP PU N Tin I 1
Display TERURONE 9
T | I i T 1 Tinnnloinmy STF ;rop PU
101 r_, TUNE 102 | [ [ TUNE 103 | }r
--- STOP __PU STF__FWD__PU STF_STOP PU

oPU level meter
Indicates tuning progress with 0% (start) to full-scale 100% (end).

o|nverter LED

. 2. Tuning in . —E-;ro_r-—agt: _l
1. Setting Progress 3. Completion i _\ia_te_d_E_ng_ ] _I
Displayed 0 T- 2 = 3 9
value 101 —— 102 —— 103 ]
Check the value of Pr.96.
®Normal end........ “3" or “103" is displayed.
®Forcedend ........ “8is displayed.
etrror-activated end ......... “9” is displayed.

When commission came to a normal end in the PU operation mode, press the
[STOP] key. When in the extemnal operation mode, tumn off the start switch
(disconnect terminals STF or STR-P24). This operation resets auto
commission and retums the PU monitor to an ordinary display.

Note that if this operation is not performed, next operation cannot be stared.
When tuning resulted in an error-activated end (Pr.96 value = 9) or a forced end
(Pr.96 value = 8), auto tuning did not come to a normal end and the motor
constant was not set. In this case, reset the inverter (see page 69) and restart
from operation step 1.
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[Optional Setting of Motor Constants]

The motor constants (Pr.90 to 94) may either be set as appropriate by reading and changing the data measured by
auto commission, or without using the auto commission data:

I Setting the motor constants by reading and changing the auto commission data

<Operation procedure>

1. Change the set value of Pr.77 “parameter write disable selection” to “801”. Only when the settings of Pr.80 and
Pr.81 are other than “9999", the parameters of the motor constants (Pr.90 to 94) can be displayed.
Though the parameters (Pr.82 to 99) other than the motor constants (Pr.90 to 94) may also be displayed, they
are to be set by the manufacturer and must therefore be set carefully without misoperation.

2. Set Pr.71 “applied motor” as indicated below: -
Standard motor: Set “4". Constant-torque motor: Set “14”.

3. In the parameter setting mode, read the following parameters and set the required values (Note 1): -

Parameter Number Name Setting Range (Note 4) Mm;:::;nmzittt ng Factory Setting
Pr.90 Motor constant R1 0 to ****, 9999 1 9999
Pr.91 Motor constant R2 0 to ****, 9999 1 9999
Pr.92 Motor constant L1 0 to ****, 9999 1 9999
Pr.93 Motor constant L2 0 to ****, 9999 1 9999
Pr.94 Motor constant & 0 to ****, 9999 1 9999

4. Return the setting of Pr.77 to the original value.

Note: 1.

2.
3. Set “3” {standard motor) or “13" (constant-torque motor) in Pr.71 to use the motor constants

. The motor constants measured by auto tuning have been converted into internal data (****).

Only when the settings of Pr.80 and Pr.81 are other than "9999” (magnetic flux vector control is

selected), Pr.90 to 94 can be read.
Set “9999” in Pr.90 to 94 to use the standard motor constants (including the constant-torque motor).

measured by auto tuning. If “4” or “14” has been set in Pr.71 and the motor constants changed the
original data measured by auto commission remain changed.

When setting the motor constants, see the following setting example:

Setting example: When the Pr.90 “motor constant R1” value displayed is 2516 and it is desired to
increase the Pr.90 value slightly (5%), set 2642 (i.e. 2516 X1.05 = 2641.8) in Pr.90. (The value
displayed has been converted into internal data for internal use. Hence, there is no significance if an

optional value is simply added to the displayed value.)
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B Setting the motor constants without using the auto commission data

The motor constants of Pr.92 and 93 may either be entered in [Q] or [mH]. Check the unit of the motor constants
before starting the setting operation.

® Entering the motor constants of Pr.92 and 93 in [Q]

<Operation procedure>

1. Change the set value of Pr.77 “parameter write disable selection” to “801”. Only when the settings of Pr.80 and
Pr.81 are other than “9999", the parameters of the motor constants (Pr.90 to 94) can be displayed. Though the
parameters (Pr.82 to 99) other than the motor constants (Pr.90 to 94) may also be displayed, they are to be set
by the manufacturer and must therefore be set carefully without misoperation.

2. Set Pr.71 “applied motor” as indicated below:

- Star Connection Delta Connection
Motor Motor
Standard motor 5 6
Set value Constant-torque
motor 15 16

3. In the parameter setting mode, read the following parameters and set the required values:

X Minimum Setting R
Pr.No. Name Setting Range increment Factory Setting
Pr.90 Motor constant r1 0 to 10Q, 9999 0.001Q 9999
Pr.91 Motor constant r2 0 to 10, 9999 0.001Q 9999
Pr.92 Motor constant x1 0 to 10, 9999 0.001Q 9999
Pr.93 Motor constant x2 0 to 1082, 9999 0.001Q 9999
Pr.94 Motor constant xm 0 to 500Q, 9999 0.01Q 9999
4. Set Pr.84 “rated motor frequency” with reference to the following table:
Pr.No. Name Range Increment Factory Setting
Rated motor
Pr.84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr.77 to the original value.

Note: 1. Only when the settings of Pr.80 and Pr.81 are other than “9999” (magnetic flux vector control is
selected), Pr.90 to 94 can be read.
2. Set “9999" in Pr.90 to 94 to use the standard motor constants (including the constant-torque motor).
3. If the “star connection” or “delta connection” selected in Pr.71 does not match the actual motor,
proper magnetic flux vector control will not be carried out.
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® Entering the motor constants of Pr.92 and 93 in [mH]

<Operation procedure>
1. Change the setvalue of Pr.77°

‘parameter write disable selection” to “801”. Only when the settings of Pr.80 and

Pr.81 are other than “9999", the parameters of the motor constants (Pr.90 to 94) can be displayed. Though the
parameters (Pr.82 to 99) other than the motor constants (Pr.90 to 94) may also be displayed, they are to be set
by the manufacturer and must therefore be set carefully without misoperation.

2. SetPr.

71 “applied motor” as indicated below:

Standard motor: Set “0”.
Constant-torque motor: Set “1”.

3. In the parameter setfting mode, read the following parameters and set the required values:

) Minimum Setting .

Pr.No. Name Setting Range Increment Factory Setting
Pr.90 Motor constant R1 0to 1042, 9999 0.001Q 9999
Pr.91 Motor constant R2 0 to 10Q, 9999 0.001Q 9999
Pr.92 Motor constant L1 0 to 1000mH, 9999 0.1mH 9999
Pr.93 Motor constant L2 0 to 1000mH, 9999 0.1mH 9999
Pr.94 Motor constant y 0 to 100%, 9999 0.1% 9999

4, Set Pr.84 “rated motor frequency” with reference to the following table:
Pr.No. Name Range Increment Factory Setting
Rated motor

Pr.84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr.77 to the original value.

Note:

1. Only when the settings of Pr.80 and Pr.81 are other than “9999” (magnetic flux vector control is

selected), Pr.90 to 94 can be read.
2. Set "9999” in Pr.90 to 94 to use the standard motor constants or constant-torque motor constants.
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11. 6 Selection of the Stall Prevention Function
By setting Pr.156, stall prevention (overcurrent stall prevention) can be

disabled and the OL signal output delayed.

Pr.156
Set Value

While stall
prevention output
voltage is
reduced.

O ... output

Stall Prevention Selection

O ... Activated
@ ... Not activated

itage is
not reduced
® ... output

voltage is
Huced

During
acceleration

During
constant
speed

During
deceleration

OL Signal Qutput

O ...Operation
continued

@ ... Operation
Operation not
continued *

Factory
Setting
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D: Driving

R: Regenerative

Note:

1. When “Operation not continued at the time of OL signal
output” has been selected, the “E.OLT” alarm code (stop
by stall prevention) is displayed and operation stopped.
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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 voltage.
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 items
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 inspection (2) Periodic maintenance and inspection

Check for the following:

(a) Motor operation fault

(b) Improper installation environment

(c) Cooling system fault

(d) Unusual vibration and noise

(e) Unusual overheat and discoloration

During operation, check the inverter /O voltages

using a tester.
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Check the areas inaccessible during operation

and requiring periodic inspection.

(a) Cooling system: Clean the air filter, etc.

(b) Screws and bolts: Check that they are se-
vcurely tightened and retighten as necessary.

(c) Conductors and insulating materials: Check
for corrosion and damage.

(d) Insulation resistance: Measure.

{(e) Cooling fan, smoothing capacitor, Vrelay:

Check and change if necessary.



(3) Insulation resistance test using megger
(a) Before performing the insulation resistance test using a megger on 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.

Inverter

500VDC megger

i

Ground terminal

Fig. 12.1 Insulation Resistance Test Using Megger
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Table 1 Daily and Periodic Inspection

Interval
s
53 Periodic
§ 2| Inspection ltem Description > Method Criterion instrument
<@ Bl &| &
= [a] o .4
T
- o~
Ambient temperature: —10°C to
Surrounding Check ambient temperature, humidity, See note on p. 7 +50°C, non-freezing. Thermmometer, hy-
environment dust, dint, efc. O p- 1. Ambient humidity: 90% or less, gromaeter, recorder
= non-condensing.
<
g Overall unit Check for unusual vibration and noise. | O Visual and auditory check No fault.
Power supply Check that main circuit voltage is nor- Measure voltage across inverter 170 to 253V (323 to 506V) 50Hz Tester, digital multim-
voltage mal. @] tarminals R-S-T. 170 to 242V (323 to 506V) 60Hz | eter
1) Check with ai
o cirt?:it tenni;naelgiz:i(::orﬁzr::an:i- 0l0 (1) Disconnect all cables from in-
nal). verter and measure across (1) M or more
terminals R, S, T, U, V, W DC 500V class meg-
General (2) Check for loose screws and bolts. O and ground terminal with ger *
(3) Check for overheat on each part. e megger. (2), (3) No fault
(4) Cloan (2) Retighten. (3) Visual check.
Conductors, (1) Check conductors for distortion. O (1), 2) Visual check (1), (2) No fault
cables (2) Check cable sheaths for breakage. O ' ’ :
Terminal block Check for damage. O Visual check No fault
Disconnect cables from inverter
Inverter module and measure across terminals
= i i R, S, Tand P, N, and U, See p. 81. Analog tester
% | Converter module Chack resistance across terminals. O e an?:lnP " wit:ntasa:z:(;(sj (See p. 81.) nalog testel
; range.
2
(1) Check for liquid leakage. O (1), (2) Visual check No faul
1}, (2) No fault
. {2) Check for satety valve projection O @ Capacity meter
Scr::;g\tlgrg and bulge. (3) 85% or more of rated capacity.
(3) Measure electrostatic capacity. O (3) Measure with capacity meter.
(1) Check for chatter during operation. (@] (1) Auditory check (1) No fault
(2) Check timer operation time. O {2} Length of time from power on (2) Relay should be switched on Universal counter
Relay to relay on. in 0.1 to 0.15 seconds.
(3) Check for rough surface on o)
contacts. (3) Visual check (3) No fault.
(1) Check for crack in resistor 0O (1) Visual check. Cement rosis- {1) No fault.
Resistor insulation. tor, wife-wound resistor. (2) Error should be within 10% of Z,"S,t“’"r ot
(2) Check for open cable. 0O (2 Disconq:t:t otne ond and mea- indicated resistance value. igitar mulumeter
sure with tester.
o= {1) Check balance of output voltages (1) Measure voltage across .
EX across phases with inverter oper- O inverter output terminals U-V- (1) Phasa-to ghz_ase voltage .
o- balance within 4V for 200V o
150 ated independently. Digital multimeter,
S 9 . (8V for 400V). i ~
5.2 | Operation check . . . . rectifier type voltme:
53 2 Pgrform sequence protective oper- () Slmulaglvelx connect inverter (2) Fault must occur because of ter
é % ation test to make sure of no fault (@] protective circuit output sequence.
& in protective and display circuits. terminals.
gg o g:i:zk for unusual vibration and O (1) Tum by hand with power off. (1) Smooth rotation.
g 5 Cooling fan - . :
S & (2) Check for loose connection. o) (2) Retighten. (2) No fauit
1) Lamps indicate indicator
1) Check for LED famp blown. {
Dispia o P © lamps on panel. (1) Check that lamps are lit.
5 spiay (2) Cloan 0
2 . (2) Clean with rag.
2
o (1) Check reading of meters on (1) Must satisfy specified and Voltmeter, ammeter,
Meter Check that reading is normat. O panel. management values. efc.
(1) Check for unusual vibration and o 0 ?:gg:sry sensory, visual
General noise i (1), (2) No fault
S 2) Check for unusual odor due
;g (2) Check for unusual odor. 0 (2) Check fleiriiagify
Insulation (1) Check with megger (across o) (1) Disconnect cables from U, V, (1) M or more. 500V megger
resistance terminals and ground terminal) W, including motor cables.
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12.3 Measurement of Main Circuit Voltages, Currents and Powers

(1) Measurement of voltages 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 Table 2.

k Input voltage

D
\

Y LY Y Input current \/ \/ \/
\ Inverter /
—® ()

" 3-phase power
supply

» To motor

—e(

@ @

L

Instrument types g: { $ @

Fig. 12.2 Typical Measuring Points and Instruments
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Table 2 Measuring Points and Instruments

item

Measuring Point

Measuring Instrument

Remarks (Reference Measured
Value)*

Power supply voltage
Vi

Across R-S, S-T and T-R

Moving-iron type

170 to 242V (342 to 506V) 50Hz
170 to 253V (342 to 506V) 60Hz

Power supply side current
I

R, S, and T line currents

Moving-iron type

Power supply side power
1

AtR, S and T, and across
R-S, S-Tand T-R

Electrodynamic type

Py=Wy + Wi+ Wi

Power supply side power
factor
Pf,

Calculate after measuring power supply voltage, power supply side current and power supply side

power.

Pty =~

x 100%
V3 Vel )

Output side voltage
V2

Across U-V, V-W and W-U

Rectifier type
(not moving-iron type)
(note 1)

Difference between phases is within
1% of maximum output voltage.

Output side current
Ia

U, V and W line currents

Moving-iron type

Current should be equal to or less
than rated inverter current.
Difference between phases is 10%
or lower.

Output side power
P2

At U, V and W, and across
U-V and V-W

Electrodynamic type

P2=W2‘ + W22

Qutput side power factor

Calculate in similar manner to power supply side power factor.

Pf, Pf, = P2 100%
\IE—VZ'IZ
Inverter LED display is lit.
Moving-coil type 1.35 x V1
Converter output Across P-N {such as tester) Maximum 380V (760V) during re-
generative operation
Across. 2-5 0to 5V/0to 10VDC )
C
Frequency setting signal Across 1-5 0to + 5V/0 to + 10VDC g
E
Across 4-5 4 to 20mADC 8
: ]
Frequency setting power | Across 10-5 5vDC 5
supply Across 10E-5 Moving-coil type 10VDC )
(Tester, etc. may be used) )
_ (Internal resistance: 50k or | APPOX. 3.5VDC at maximum
Frequency meter signal Across FM-SD larger) frequency (without frequency E
meter) g
Start signal Across STF, STR, RH, RM, §
i -SD
Select signal RL, JOG/OH, RT, AU-8 20 to 30VDC when open g
Reset Across RES-SD ON voltage 1V or less 7
Output stop Across MRS-SD
Continuity check
. Across A-C Moving-coil type <Normal> <Fault>
Alarm signal 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.
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12.4 Checking the Inverter and Converter Modules

(1) Preparation

+ Prepare atester. (Use 1Q range.)

(2) Checking

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

for continuity.
Note 1 :
Note 2 :

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 parallel modules, circuit tester type, etc, If all measured

values are almost the same, the modules are without fault.

+ Disconnect the external power supply cables (R, S, T), motor cables (U, V, W).

Before measurement, check that the smoothing capacitor is discharged.

At the time of discontinuity, the measured value indicated is a nearly infinite value. Due to the

Tester Tester
Polarity | Measured Polarity | Measured
Value Value
+ - + -
R | P | Discontinuity R[N Continuity
D1 D4
o P{R Continuity N | R | Discontinuity
=)
é S | P | Discontinuity S| N Continuity
- | D2 D5
‘% P|S Continuity N | S | Discontinuity
>
S T | P | Discontinuity T{N| Continuity
D3 D6
P|T Continuity N | T | Discontinuity
U | P | Discontinuity U|N Continuity
TR1 TR4
® Pl U Continuity N | U | Discontinuity
=
8 vV | P | Discontinuity V | N | Continuity
E | TR3 TR6
% Pl V Continuity N | V | Discontinuity
>
= W | P | Discontinuity W I N | Continuity
TRS ' TR2
P | W Continuity N | W | Discontinuity
Converter Inverter module
module {Diode) P {IGBT)
@)
T '{r Y |{ x| [
RO— ck OUu
sO OV
TO Ow
EEE ! "{}' x
O TRe TRE TR2
N

Fig. 12.3 Module Device Numbers and Terminals to Be Checked
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12.5 Replacement of Parts
The inverter consists of many electronic parts such as semiconductor 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. lts
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 following: ‘

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 fauit

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 Fault

Checking the parameter unit display

The display of the parameter unit is switched as follows to indicate the cause of a faulty operation.

Parameter Unit

Cause of Fauit

Check Point

Remedy

Acceleration too fast?

Increase acceleration time. Change fan.

OC During Acc Check for ou1pAu1 short circuit or ground fault. Remove obstacle to cooling fan. (Nots)
Chack for cooling fan stop.
Sudden load change? Keep load stable.
Stedy Spd Oc Main circuit device overheat Check for output short circuit or ground fault. Change fan.
Check for cooling fan stop. Remolve obstacle to cooling fan. (Note)
Deceleration too fast? Increase deceleration time. Change fan
OC During Dec Check for output short circuit or ground fault. g )
Check for cooling fan stop., Remove obstacle to cooling fan. {Note)
Ov During Acc Acceleration too fast? Increase acceleration time.
Stedy Spd Ov Sudden load change? Keep load stable.
Overvoltage on DC bus )
(terminals P-N) Increase deceleration time.
Ov During Dec Deceleration too fast? (Set deceleration time which matches load
GD%)
Motor Overload Thermal relay for motor ’ Reduce load
Motor used under overload? Increase mot.or and inverter capacities,
Inv. Overload Thermal relay for inverter :

Inst. Pwr. Loss

Instantaneous power failure

Check the cause of instantaneous power fail-
ure occurrence.

Under Voltage

Drop of power supply voltage

Large-capacity motor started?

Check power system equipment such as
power supply capacity.

Br. Cct. Fault

Brake transistor fault

Braking duty correct?

Reduce load GD?.
Reduce braking duty.

Ground Fault

Ground fault occurred in output circuit.

Check motor and cables for ground fauit.

Remedy ground fault area.

eded, faulty

OH Fault External thermal relay operated. Check motor for overheat. Reduce load and frequency of operation.
! Stall prevention or current limit function acti- Reduce load.
? . -
Stil Prev STP vated too long. Motor used under overload? Increase motor and inverter capacities.
Option Fault Option and inverter connected improperly. Check for loose connector. Securely connect.
device (EEPRO it - .
Corrupt Memry Storage device (i M) capacity exce Number of parameter write times too many? Change inverter.

Retry No. Over

Operation could not be resumed within the
number of retry times set.

Check cause of alarm occurrence.

CPU Fault

CPU malfunction

Change inverter.

PU Leave Out

The PU has been disconnected from the con-
nector.

Chaeck that the PU is connected securely.

Securely install the PU.

PU to Inverter
comms. Error
Inv. Reset ON

« Reset signal ON
¢« Loose connection between PU and inverter
« Communication circuit fault

* Check for miswiring to reset terminal
« Check for loose connector

« Turn the reset signal off
» Securely connect
* 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.
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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 properly.
(2) Checking the input signals
+ Check that the start signal is present.
- Check that both the forward and reverse start signals are not present simuitaneously.
« Check that the frequency setting signal is not at zero.
« Check that the signal across terminals 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 signal (across RES-
SDj)is not on.
(8) 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 bias and gain (Pr. 302 to Pr. 905) settings are correct.
- 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 [oad 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 properly.

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. 902 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 proper 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 simultaneously 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 small.
« 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-
played 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 Description ‘gzz: gl:tnﬁ(
Parameter unit Inverter LED P
If a current not less than 120%* of the rated inverter current flows in OL is shown
the motor during acceleration, this function stops the increase in (during motor rotation).
frequency until the load current reduces to prevent the inverter from
Acceleration resulting in overcurrent trip. If a current not less than 120% of the m r
t‘:et eraueo; ';:I'I' rated current flows during steady (constant-speed) operation, this L
stant 'SPZ S "pr'e- function also lowers the frequency until the load current reduces to
vention Current fimit prevent the inverter from resulting in overcurrent trip. (EOLT) Not provided
’ When the load current has reduced balow 120%, this function Indi P! .
. ! ndicates a stop Provided by
increases the frequency again and accelerates up to the set speed or due to the acti- D EDLT
continues operation. vation of the display.
If the brake operating amount has exceeded the specified value due Stil Prew STP Ifuncn;)n ‘OJ a
to excessive regenerative energy during motor deceleration, this (at a motor stop) :ng t;mf “"':19
Deceleration stall pre- | function stops the decrease in frequsncy to prevent the inverter from ons ‘.n -Spae
vention resulting in overvoltage trip. As soon as the regesnerative energy has operation.
reduced, this function reduces the frequency again and continues
decsleration. .
During . nr 1
acceleration OC During Acc E UL ¢
When the inverter output current has reached or During
Overcurrent shut-oft exceeded 135% of the rated current, the constant-speed | Stedy Spd Oc E a .‘: e 2 Provided
protective circuit is activated to stop the inverter. operation
During N nr
deceleration Oc During Dec E UL 3 3
During . n ¢
acceleration Ov During Ace E Uy
When a. d. ¢. bus overvoitage is caused by During
Regenerative over- regenerative energy from the motor or power line constant-speed | Stedy Spd Ov E n e 4 Provided
voltage shut-off singe voltage, the protective circuit is activated to opsration vu
stop the transistor output and keep it stopped.
During . Fal 3
deceleration | O During Dec E vy
If instantaneous power failure has occurred in excess of 15 msec
(this applies also to inverter input power shut-off), this function is '
Instantaneous power activated to stop the inverter output and keep it stopped. At this time, E H PF
failure protection the alarm output contacts are open (across B-C). (If the power failure | Inst. Pwr. Loss 7 Provided
P is within 15msec, the control circuit operates without fault. if the (EIPF)
power failure continues for more than about 100msec, the protective
circuit is reset.)
If the inverter power supply voltage has reduced, the control circuit
cannot operate propely, resulting in the decrease in motor torque (Y
Undervolta tec- A A . L
tion 96 pro and/or the increase in heat generation. To prevent this, if the power | Under Voltage uw 8 Provided
supply voltage reduces below about 300V, this function stops the (EUVT)
inverter output.
Brake transistor If the brake transistor fault has occurred due to extremely large E r
fault detection regenerative brake duty, etc., this function detects that fault and Br. Cet. Fault w A Provided
stops the inverter output, (EBE)
The electronic overcurrent protection in the inverter detects motor Motor protection
overioad during rated operation or motor overheat during low-
speed operation, activates the protective circuit, and stops the in- Motor Overload E r H ‘f" 5 Provided
Overload shut-off verter output and keeps it stopped. When, for example, a
. multi-pole motor or more than one motor is driven, the motor(s)
| Of ETHM
(electronic thermal OL) cannot be protected by the electronic overcurrent protection. Pro- { ) -
vide a thermal relay in the inverter output circuit. In this case, set- Inverter protection
ting the electronic overcurrent protection value to OA activates the rur X
inverter protection only. (Activated at a current 120% or more of Inv. Overioad E ’ H ’ & Provided
the rated current.) (ETHT)

Note:

*Indicates factory-set value when current level for stall prevention operation is set at 120%. When changed, stali prevention function
operates at the new set value.
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Display
Function Description /g::“ Alarm
Parameter unit Inverter LED o Output
. It a ground fault current has flown due to a ground fault occurring in
;ﬁ?;:gfcs:?:;d ro- the output (load) side of the inverter, this function stops the inverter E r E R
tection p output. A ground fault occurring at low ground resistance may Ground Fault v B Provided
activate the overcurrent proteciton (OC 1 to OC3.) (EGF)
If the external thermal relay for motor overheat protection or the
e [th l internally mounted temperature relay in the motor has been switched E ” H (28
0)/(Il_ema ﬁerm'a' on {relay contacts open), this function stops the inverter output and OH Fauilt ura c Provided
operation keeps it stopped. This protection is only provided when the external (EOHT)
thermal relay input function has been selected.
L Stops the inverter output if the dedicated option used in the inverter . E 331 )
Built-in option error results in connection (connector) fault during operation. Option Fault u P‘ E Provided
(EOPT)
Stops the output if the specified number of write times (100,000
Parameter Error times) to EEPROM, which stores the function set values, has been Corrupt Memry E P E F Provided
exceded or a device fauit has occurred. (€PE)
If operation cannot be resumed within the number of retry times set, E E [ 28 .
Retry count over
i this function stops the inverter output. Retry No. Over £ CH F Provided
(ERET)
If the operation of the built-in CPU does not end within a 1
CPU error predetermined period of time, the inverter self-determines it as alarm | CPU Fault E [N P [X] F Provided
and stops the output.
(ECPU)
Parameter unit dis- Stqps the inyener output if thg parameter unit is disconr?ected. ] v P Y] )
connection error This protective function is activated only when the PU disconnection PU Leave Out v E Provided
detection function has been selected.
(EPUE)
DC fuse Bl Indicates that the DC fuse has blown. This function stops the inverter r F by E e
use Blown output. Either OC1, 0C2, and OC3 willbe | & F &f 9 Provid
displayed depending on whether (ECPU)
“under acceleration”, “under
constant speed”, or “under
P-N transistor Inclicates that the arm across P and N internal the transistor is short- deceleration.” E H ," 'f s Provided
short-sircuited circuited. This function stops the inverter output. fovi
(EPUE)
Heat sink overheat If the cooling fins overheat becaus.a the cooling fan ha§ stopped due nr ]
tection to some probiem or because the fins are clogged, the inverter output Fin overheat wu 9 Provided
pro will be stopped to protect the transistor. (FoT)
i Indicates that the cooling fan has stopped due to an abnormality. E .
Cooling fan stop This function stops the inverter output. Fan stop F R n 9 Provided
(FAN)
i i ner
Over frequency shut- Stops the inverter output if the output frequency gxceeds the set CPU error E 1 F ) 9 Provided
off value by 105% or higher due to a CPU abnormality.
(OFT)
Note:

**Extermal themal O/L: operation is active only when extemal thermal O/L input select function is set.
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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 terminals provided as standard. Fault contents and

corresponding alarm code are shown in the table below.

Alarm Definltion inverter LED Output Terminal Signal On/Of*
(Protective Function) Display ) \PF oL FU (Alarm Code)
Normal operation — 0 0 [} [ 0
During acceleration E.0OCt [} 0 [} 1 1
During
Overcument shut-off constant-speed E.OC2 0 0 1 ] 2
operation
During deceleration E.OC3 0 0 1 1 3
Regenerative overvoltage shut-off E.OVito3 0 1 [+] 0 4
Electronic Motor protection E. THM 0 1 [} 1 5
thermal O/L Inverter protection E. THT 0 1 1 0 [
Instantaneous power failure E.IPF o] 1 1 1 7
Undervoltage E.UVT 1 0 [+] [*] 8
Brake transistor fault E.BE 1 0 1 0 A
Load-side ground fault/overcurrent E.GF 1 o] 1 1 8
External thermal Q/L operation E.OHT 1 1 0 0 c
Stop due to stall operation E.OLT 1 1 . 0 1 D
Built-in option error E.OPT 1 1 1 0 E
Parameter memory fauilt E.PE
Retry count over E.RET
1 1 1 1 F
CPU error E.CPU
Parameter unit disconnection E. PUE
DC Fuse Biown E.FUT 1 0 0 1 9
P-N Transistor short-circuited E. ATT/E. OC1~3 1 0 [¢] 1 9
Heat sink overheating E. FINE. OC1~3 1 0 0 1 9
Cooling fan stop E.FAN 1 0 0 1 9
Over frequency shutoff ) E.OFT 1 1 1 1 F

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

14.1 MELTRAC-A140E Standard Specification

Model MT- [ J1-["] MT-A140E-75K |MT-A140E-110K| MT-A140E-150K| MT-A140E-220K| MT-A140E-280K| MT-A140E-375K]
Rated capacity Variable Torque 110 165 220 330 420 550
(kvA) ™1 Constant Torque 80 110 165 220 330 420

Variable Torque 144 216 288 432 547 722
o | Rated current
£ Constant Torque 106 144 216 325 432 547
o

« | Voltage 3-phase, 380V to 460V (max.), 50/60Hz

o

3 Applicable Motor *2 Variable Torque 75 (100) 110 (150) 150 (200) 220 (300) 280 (400) 375 (500)
KW (HP at 460V) | Gonstant Torque | 55 (75) 75 (100) 110(150) | 160(210) | 220(300) | 280 (400)
Overload current rating *3| 120%, 60 seconds
Output voitage *4 | 3-phase, 380V to 460V 50/60Hz

o Voltage/irequency 3-phase, 380V to 460V 50/60Hz

p -

i Allowable voltage fluctuation *5 | 323 to 506V 50/60Hz

g Allowable 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 (Input terminal No. 2: 10bit/0 to 10V, 9bit/0 to 5V,
Input terminal No. 1: 10bit/—10 to +10V, 9bit/-5V to +5V)
e Yt S s
Frequency setting | 0 " | 0.015H2/60Hz  (Input terminal No. 2: 12bit/0 to 10V, 11bit/0 to 5V,
i (when optional Input terminal No. 1: 12bit/—10 to +10V, 11bit/-5V to +5V)
resolution "

® T-OPT20 is mounted)

c

-% Digital input 0.01Hz/60Hz (when parameter unit is used)

)

5 Within +0.2% of the maximum output frequency (at 25°C £10°C)/at analog input

§ Frequency accuracy Within 0.02% of the set output frequency/at digital input

1)

© v r - Base frequency can be set between 0 to 400Hz. Constant torque or Variable torque pattern

£ oltage/frequency characteristic can be selected.

o

Torque boost

Manual and automatic torque boost

Acceleration/deceleration time setting

0 to 3600 sec. (acceleration and deceleration can be set individually)
Linear or S-shaped acceleration/deceleration mode can be selected.

DC braking

Operating frequency (0 to 120Hz), time (0 to 10 sec.), and voltage (0 to 30%) are adjustable.

Stall prevention operation level

Operating current can be set (0 to 120%)}, presence or absence can be selected.

Current limit control

Current limit can be set (0 to 120%) presence or absence can be selected.

Protection structure, cooling system

Open type (IP00), forced air cooling

Approximate weight kg (Ib.) 40 (88) 66 (146) 67 (148) 115 (254) 155 (342) 235 (519)
Frequency setting Analog DCO to 5V, 0 to 10V, O to 5V, 0 to 10V, 4 to 20mA
signal Digital Use of parameter units. 4-Digit+BCD or 16-bit binary (when the optional T-OPT20 is used)
Start signal 3-wire input for forward and reverse rotation can be selected.

Operation specifications

Multi-speed selection

Up to 7 speeds can be selected (each speed can be set between 0 to 400Hz,
Run speed can be changed during operation from the parameter unit).

Alternate acceleration/
deceleration time select

0 to 3600 seconds (acceleration and deceleration can be set individually.)

Input signa!

Jogging operation select

A (JOG) mode select terminal is provided. *6

Current input selection

Input of 4 to 20mA DC frequency setting signal (terminal No. 4) is selected.

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

Operation functions

Up to four can be selected among: inverter running, up to frequency, instantaneous power
failure (undervoltage), frequency detection, second frequency detection, program mode

(=] .
£ Operating status operation, during PU operation, overload alarm, regeneration brake pre-alarm, and electronic
£ thermal O/L pre-alarm. Open collector output
2|9
ol 2
3| g _ _ Contact output .. 1C contact (230VAC, 0.3, 30VDC, 0.3A)
» | Alarm (inverter trip) Open collector ... Alarm code output (4 bits)
=}
o
g Select one from: output frequency, motor current (steady or peak value), output voltage,

frequency set value, running speed, motor torque, converter output voltage (steady or peak
value), regenerative brake usage rate, electronic thermai O/L load factor, input power, output
power, load meter, motor excitation current. Pulse train output (1440Hz/full scale) or analog
output (0~10VDC).

For indicating meter

Select from: output frequency, motor current (steady or peak value), output voltage, frequency
set value, running speed, motor torque, overload, converter output voltage (steady or peak
value), electronic thermal O/L load factor, input power, output power, load meter, motor

On parameter unit excitation current, integration operating time, and regenerative brake use rate.

or inverter LED

Operating status

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

Alarm definition
stored.

Display

Operating status | Presence or absence of input terminal signals, and output terminal signals

Additional display
to parameter unit | Alarm definition
only

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

interactive guidance | Operation guide, troubleshooting, graphic display and HELP function

Overcurrent shutoff (during acceleration, deceleration, and constant speed), regenerative
overvoltage shutoff, undervoltage, instantaneous power failure, overload shutoff (electronic
Protective/alarm functions thermal O/L), heat sink temp., ground-fault overcurrent, output short circuit, stall prevention,
overload 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 temperature ;:r 3“0&] :: ;53;‘;?14 to 122°F), —10°C to +40°C (14 to 104°F) when the totally enclosed
E Ambient humidity 90% RH or less (Noncondensing)
g Storage temperature *8 —20°C t0 +65°C (—4 to 149°F)
(3 Ambience For indoor use; no corrosive gases, inflammable gas, oil mist, dust or'dirt present.
Altitude, vibration Below 1000m, 5.9m/S? {0.6G} or less

Notes: 1. Indicated for rated capacity of 440V.
*2. Indicates maximum capacity when four-pole standard squirrel cage motor is used.
*3. % value indicates ratio of inverter rated output current. For repeated use, allow inverter and motor temperature value to cool to less than that at 100% load.
*4, Maximum output voltage can be set to any value below input supply voltage.
*5. 400V series invertor: !f the supply voltage changes by +10% or—15% or 380 - 440V, 50/60Hz, keep the short-bar attached between terminals X and X! on the control card (T-CNT20).
If the change is +10% or —15% of 440 - 460V, 50/60Hz, remove that short-bar. Refer to the instruction manual for details.
*6.Jog operation can also be performed using parameter unit.
*7. This reactor is supplied together with the invertor. Attach the reactor whenever the invertor is operated.
“8. Indicates temperatures that can be applied for short periods during transportation, ste.
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14.2 Applicable motor capacity for Inverter power rating

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 voltage 380 to 460V class

Variable Torque Application/
Constant Torque Application

Rated output current (A)

Variable Torque/
Constant Torque

Inverter Model

75kW (100HP)/55kW (75HP)  e—m—
110kW (150HP)/75kW (100HP) mme———
150kW (200Hl;’)/1 10kW (150HP) wene——
220kW (300HP)/160kW (210HP) neme——
280kW (400HP)/220kW (300HP) semem——

375kW (500HP)/280kW (400HP) F

144A/106A

216A/144A

288A/216A

432A/325A

547A/432A

722A/547A

| MT-A140E-75K |

[MT-A140E-110K]

IMT-A140E-150K]

[MT-A140E-220K]|

IMT-A140E-280K]|

IMT-A140E-375K |

Note 1: When selecting an applicable motor, make sure thatmotor fullload current multiplied by 1.1 must

NOT exceed inverter rated output current.
Note 2: Motor horse power rating is only at 460V.

MT — | A1a0e| — | 75K |—102

]

Supply Voltage Inverter Model

Suffix Number

380 to 460V 75K to 375K

02UL

UL, CUL listed
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15. Standard connection diagram and terminal specifications

15. 1 Internal block diagram

Brake resistor {optional)
i MT-BU (optional)
ot P

DCL ;=
b 1(Note 4)
N
NFB RJ\_ Converter ’FUSE Inverter U/L
—0 [ o i = Motor
+ VI
Power supply ——0 | © SV * << zg‘c Al M
1PN [ I
_._O O ) + A A\ O
5] CHEGE l — (Note 5}
S | Ground
A1 Voltage A

A Gate drive circuit
% 1 | Ground terminal

' — (Note 5)
Ground

Control detection Current
(Note 1) st 23;,:];/ : gtdetection
(Note 1) {x

Bet o ) -

' D Protective (

Normal rotation . STR circuit
Discrimination [0 \‘i H-
Reverse rotation STR
Automatic [} A
B
] : £

self-holding selection
Multi-step speed i

@

selaction

Reset VT )
b l Frequency meter
PC oM \
24V T
& sD : p
e S |- o . radunon
. J circuit i calibration resistor
Jog/thermal input | |
2nd acceleration-, RT »~ CPU AM Analog meter
deceleration time O S
Output stop Kt 4700
Current input selection
RUN
R
| oL
Frequency setter . CON SZ% ' . (Note 6)
- j FU
Analog common o !
[m]u]n]s] :ao i SE
DC4-20mA :[g]—— =008
[eXoNoNe]| =% —r— .
0~ = Main bod
be tl?/’ ' oooD 157 teo Y |
ooon
[ojujulm]

i

Note: 1. If the control power is supplied from another power source, remove the short-circuit pieces from R-R1 and S-
§1, 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.

- Itis possible to output the abnormality content as an alarm code and individually allocate ten kinds of function.
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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
AC power 50/60Hz inverter uses an especially large capacity
R,S, T [inputtermi- power supply of specially, the voltage phase P10-11
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.
U,V,W |output _— The output voltage should not exceed the P10-11
terminal input voltage.
= The terminal is used a regenerative motor
g brake by connecting the optional power
o P regenerative converter (MT-RC) and Model
g Converter regenerative unit.
g output —_— —
© terminal Never attempt to connect anything other than
& N the power regenerative converter (MT-RC)
= and brake unit (MT-BU). If P and P1 are short-
L circuited, the inverter will be damaged.
g Power factor . ]
© p p{ |improvingDC _ Connector.the. power factor improving DC _
2 ' reactor connec- reactor which is provided as an accessory.
tion terminal
; The power terminals R and S are connected
éiﬁg V%/?r:grt?éng;SmZ’ by the short-circuit bridge. Even if the inverter
Control rated power consump- | POWer is turned off, the fault display and fault
R1, S1 |circuit power tion 50 VA (provided output signal will be maintained since the P12
terminal on the printed-circuit | POWer is supplied from the other system.
board) In this case, be sure to remove the short-
circuit bridge.
= Ground terminal — Be sure to ground the circuit. —
Normal Ionpu:] rfjs:/séﬁ; 457[5(?21 Normal rotation is commanded by a short
STF rotatior) start t0p267?/ Sho rt% d current circuit 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
P start signal is commanded across STF and P14
Reverse ; SD. If the circuits are simultaneously shorted
gTR |Totation start gc?"n;é ?gfglliﬂzfﬁgg- across STF and SD and across STR and SC,
. input signal- voltage contact point stop is commanded. In case of operation, it is
< terminal oltag P decelerated and stopped.
5 signal
= If the circuit across STOP and SD is shorted,
a . the self- holding start system is selected. After
£ Input resistor 4.7 kQ  |the circuit across the start signal terminals
= Opened voltage DC 21 | STF and STR-SD has been shorted once, the
= to 27 'V Shorted current | sta 1t signal will be maintained to continuously
% Start seff- | DC 4~6 mA Photo- operate the inverter even if it is opened.
E| grop [POlding coupler insulation In order to stop the motor or change the rota- P13
o) selec;ttve i tion direction, open and close the circuit across
© terminal | Controllable with open | the terminals STOP and SD, and close and
collector output or non- | gnen the circuit across the start signal termi-
voltage contact point | najs 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 Application 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 Operation is possible at th_e set frequency 5
selective Opened voltage 21to  {(0 to 400 Hz) for a short circuit across RM
terminal 27 V DC Shorted and SD and at the set frequency 6 (O to
current 4~6 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
RH,RM,RL tion SD are simultaneously shorted, the low-speed P49
side terminal has the priority.
Controllable with open
collector output or non- |In case of multi-speed selection, a maximum
Multi-step voltage contact point | of 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 frequencies (0
terminal to 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 | Circuits across the start signal terminals STF
. JOG mode 27 V DC Shorted (STR) .and S in order to start and stop the
§ selection current 4~6 mA DC operataop. Moreover, when the external
o and external Photo-coupler insula-  |thermal input terminal is selected, select
2 | JOG/OH h | tion 17 (setting value 1) and connect the contact P51
2 . e"t"f‘ N point of the thermal relay across JOG/OH and
& mplu SrMi- | Controllable with open |SD. If the thermal relay is activated, the inver-
= na collector output or non- |ter is stopped and held and the abnormality is
£ 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 circuit across
é RES and SD, and reset the power.
input resistor 4.7 kQ When the circuit across RT and SD is shorted,
Opened voltage 21 to  |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-, deceleration
RT deceleration [tion time with the parameter unit. P54
time selec- When the circuit across RT and SD is opened,
tive terminal |Controllable 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 inverter in order to stop the
Inverter current 4~6 mA DC motor with the mechanical type brake or
output stop Ehoto-coupler insula- {similar. Make the interval between the
MRS terminal tion terminals MRS-SD short-circuited for 20 —
msec or longer.
Controliable with open
coliector output or non-
voitage contact point
signal
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Terminal code |Terminal name| Rating and others Application Reference page
This is provided to reset and cancel a stop
condition of the inverter resulting from activa-
Input resistor 4.7 kQ tion of the protective circuit in case of an
Opened voltage 21 to  jabnormality. Each section of the control
27 V DC Shorted circuit is immediately brought into the initial
Reset 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 t0 0.2
seconds are required after power is supplied.
During resetting, the inverter does not output.
Input resistor 4.7 kQ2Opened | When the circuit across AU and SD only is
voltage 211027 VDC shorted, operation is possible with the 4~20
Current input | Shorted current 4-6 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
Controllable with open across terminals 4 and 5 is invalid. If the multi-
collector output or non-votiage | step speed terminal is input the multi-step
contact point signal speed has the pfiority.
g External The common termir_mal on the positive side of
2 pc |wansistor |Power voltage range thelfxter.nal powsr IS fconmter:;tes tokpf:event a
= common 22 10 26 V DC Current | M2 unction resulting from the back-flow cur- —
o positive consumption 100 mA rent when the output (open c;oHector) of the
= terminal sequencer (PC) or the transistor which has the
5 externai power supply is input to the inverter.
[&]
o Input resistor 4.7 k< Opened | When the circuit across CS and SD is shorted,
e voltage 21 t0 27 V DC the automatic restart control is possible with
5 Instantane- | Shorted current 4-6 mMA DG | the instantaneous power failure.and recovery
O CSs ous restart | Photo-coupler insulation (recovery time is not limited). If it is undesirable}] P56
selective that operation is automatically restarted after
terminal Controllable with open the instantaneous power failure and recovery,
collector output or non-voltage | 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 02V DC Tolerableload | Used as the power supply when the frequency
for frequency :‘8’{7%3 %C Toerable loag | SETiNG (speed setting) volume is externally
10E sefting cutrent 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- P58
setting Input resistance 10 £ 1 |tional to output. (An input voltage of 5 V or
2 (voltage kQ Max. tolerable higher is regarded as 5 V.)
signal) voltage 20V 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 input common —_ frequency setting signal are 0 V. Ground the —
termina terminal.
§ When 0 to £10 V (5 V) DC is input, the max-
o imum output frequency is gained at + 10V
= (+5 V) and -10 V (-5 V) in case of 73
o Frequenc , setting value 10~15). Here, input is propor-
& ] sett?ng su)l;- Input resistance 10 + 1 t(ional t% output. In c;se of 73p(settir?g g
= - | kQ Maximum tolerable ! : P61
3 input termi voltage +20 V DC val_ue 0-~5), the maximum output_frequenpy is
= nal gained at +10 V (+5 V), and the inverter is not
S outputat0to —10 V (-5 V). ltis added to the
= signal at the terminal 2. £10 V or +5 V is also
8 switched with  73.
Frequency Input resistance 250Q |4~20 mA DC is input. The maximum output
4 sefting (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 po!nt output. and the circuit across A aqd Cis opene_d. in _ Pa8
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 output is at the L level for
= the start frequency or more and at the H level
i Inverter Open collector output | for halt or DC brake. When the protective
-% RUN operation Tolerable load 24 V DC | function is activated, it is at the H level. Use a P88
5 terminal 0.1A power loading of 24 V DC with a ripple of
=1 +10% or less {equivalent to 3-phase full wave
=) rectification).
e
S This open collector output is at the L level
° when the output frequency is within £10% of
i< the set frequency (factory-set at delivery.
8 SUX Frgquency Open collector output Variable with 4)(/)), and at the H level for
0 arrival Tolerable load 24 V DC . . P55
terminal 01 A acce!eratlop-, deceleration a_nd ha}t. Usea
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- Open collector output when the protective circuit is activated due to
s | OUS power the instantaneous power failure or insufficient
IPFX failure gcql?&able load 24 V DC voltage. Use a power loading of 24 V DC with PSS
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-
Overload Open collector output tor ist a1<_:rt]ivafted ? nd aft the : tleve} Wlh en itbis
reset. The function of each terminal can be
OLX ?;?rrn Tnal g(;le'&able load 24 V DC| changed by setting the output terminal alloca- PSS
’ tion setting function 40. Use a power load-
ing 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
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 P55
terminal DCO1A is less than the detection frequency. Use a
= power loading of 24 V DC with a ripple of
5 +10% or less (equivalent to 3-phase full wave
@ rectification).
o
% Open collector Common terminals of open collector outputs
:9: SE output common — RUN, SU, OL, IPF and FU Insulated from the —_
3 terminal common terminal of the control circuit.
% Factory-set to become approx. 3.5 V DC
= (when circuit across FM and SD is opened)
8 at 60 Hz, and is proportional to the output
fl'er_mlnal for Photo-coupler insula- frequency. Connect to a 1 mA movable coil
FM|hocar,  [tion Tolerableload  |YP® DC ammeter. P63
meter) current 1 mA The output pulse frequency becomes 1,440
puises/sect for the frequency set by 55
(setting value 0 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
, Analog v DC tT1oler/§1tzlLe Io;xd monitor value.
. current 1 mA (Loa
AM,5. ts(;gr;rr:]?rl‘glutput impedance 10 kQ or | The output voltage is set to be 10 V DC for the P63
more) Resolution frequency setby 55 (setting value: O to
power 8 bits 400 Hz) or the current setby 56 (setting
value: 0 to 3600 A).
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16. OUTLINE DRAWINGS OF INVERTER CHASSIS UNIT AND DC REACTOR

MT-A140 E-75K Unit: mm (inches)
The heat sink is mounted outside the panel.
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8 MELTRAC-A | §
o Accessory cover §
e (Parameter unit
b Installation pasition) ;\
U v w - Four scisws M8
1 1 i w
- s
1d (0.39) 10{(0.39) | @
0l 1 0 "_+’ [E 2M10bit
(187 (10.24) (1sn {esrth terminal) 4-Mantng holes (ior M10 bot)
Control cable infet Optical eable inlst
Vi * ¥
- -
!
45 % i
wt. IEE 1—3 H
Main cable infet (49 bs) A |
KA L‘? H -2
+ \ +
20(90) 504
_ﬁ%'uo. SEE 111
12 l_ 338 (13.23) _[ 12 < el
©4n T oan 2Torminals (for M 12 boty st e
WI. 40K (88 Iba) DC Reactor Wby
MT-A140E-110K « MT-A140E-150K Unit: mm (inches)
360
480 (18.90)
5{ 25 139 ) 196 4-Mounting holes (for M10 boky
- g LT R
R 2 . X “Hanger hole . +
20 L AL Kb R oL 0 1 * o
Mounting hole [l ] '
0 e W30k 45 128 !
== (64 bs) JIG)- T’} i
u
g | z U n ,‘? E
g MELTRAC-A g g il+ v+ 3
-
2 Accessory cover S [] o 16?2‘:\ ] —Zeur
(Parameter unit e ° o
instaltation position) ] 2-Terminals (o M2 boll Nara plate Wt e e
U v w - :&': / (M4 screw)
q @ =
¢ - . DC Reactor for MT-A140-110K
10 (0.39} 10 {0.39) 2 Y Alr inlet
0 | woasTs ¥ | 40 % a-dlounting holes [lor M10 bory
(157 asn 488 Ew.‘az T
[commmuow« Optical cable infet e 4 [_r "" v '",:
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o (4] 2] by H
0 cingd
> 4 N4 3 &
8 Recanguiar hole | = il \ E
1 250 {9.84) '
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. < Lol
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©47 T 047 J 04 scrom)
MT-A140-110K: W1. 66kg (146 Ibs) ¥ L 3 _
MT-AT40-150K: WL 67k (148 Ibe) N rour s it DC Reactor for MT-A140-150K
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.

size can be effectively reduced.
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All'units include a DC reactor to improve system power factor (DCL).

When the inverter heat sink is mounted outside the panel, less heat is generated internally. Thus, the overall unit
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d 0l t
1] 8| +—-—— o~ ——-—1-8
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@© Accassory cover - []
§ {Paramater unit ':
8 installation position) 8 3
e 3 -
8 3 ﬂ
¥ 3 —t
. Slx screws M8
v v -
4 ] i 5
& : - o L 15 Suspension nuts Mouning hole ~ Wind direction
N L 10©33) 14039 g ,3;) [ At intet \ lorM12b) - o °
4 2.M10 bolt sl -
(1.57) (11.81) Gian 1.57) {earth terminal)
Controt cable inlet Ogptical cabie insl
y P
0 G+ tf T sl 1Y
150 o = Lo M8 X
s s (s 3) § §
' o Xp
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[ - + g =
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200 (7.87) 1 I 5
o ‘172) 858 (25.83) (‘0247) ... 230 (9.06} ~]120(0.79) L—0375 (u.mo__
. d Haat alerm terminal (M4 screw)

DC Reactor

4. Cool the DCL with forced air cooling at an minimum air velocity of 5m/sec (16ft/sec).
5. DC reactor is equipped with temperature sensor. Please connectit to the auxiliary signal input terminal with normally
open (NO) contact0.6A, 125V. Temperature sensor for overtemperature alarm normally open contact. (0.6A, 125V)
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MT-AT40E-375K

The heal sink is mounted outside the pane!,
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17. OPTION LIST

B Main options

Sine wave filter

Motor noise is reduced during inverter drive

Name Model Application, specifications and others Applicable inverter
Input/output function T-OPT20 © 16-bit digital input ® Relay output (4 points)
® Extended analog output (1 point) ® PLG feed-back control
@ 12-bit A/D converter built-in for frequency command
conversion
[¢]
3 .
c | Computer link T-OPT21 ® RS422 and RS485 interface for calculation link
;g (serial communication)
@ ® PLG feed-back control
Common for
PLC fink T-OPT22 ® MELSCNET/MINI-S3 (fiber optic interface) all models
©® PLG feedback control
[+]
I3 Parameter unit (in Japanese) | FR-PU02 Interactive type parameter unit with LCD display Option necessary
@ for inverter operation.
2
]
§ Parameter unit (in English) FR-PUG2E LCD and numeric key pad of FR-PUO02 are indicated in English
g Option necessary for inverter operation.
AC reactor for power ® Necessary if the }atio of the power capacity to inverter capacity
coordination is 10 times or more and in the following cases Depends on
o Thyristor converter load is applied to the same power supply. invzrter
o The power factor adjusting capacitor is controlled to be on capacity
and off on the power side. P
o Animbalance of 3% or more exists in the power voltage.
o
[=8
i Radio noise filter FR-BIF For radio noise reduction
= ;
= — - . c for
‘g Line noise filter FR-BLF For (adlo noise reduction al?r:;(z;s
< | 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-performance brake unit in which the
brake energy generated by the motor can be regenerated into the
power supply
MT-BSL/-BSC Refer to Pr.72

Functions of built-in options

Among the following option cards, one card can be stored in the inverter. Each card has multiple functions as shown befow.

(Input/output function)

\/

\/

\/

\/

Functions
Option name PLG L X Extended Computer link MELSECNET/
16-bit 12-bit Relay output . MINIS3
feedback digital input | A/D converter (4 points) analog output | (serial commu- interface
control (1 point) nication) (PLC Link)
T-OPT20 \/

T-OPT21
(Computer link)

\/

\/

(T-OPT22
PLC link)
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Built-in options Unit: mm (inches)
T-OPT20, T-OPT21, T-OPT22 1oz 2
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biock | | 5 ; " (0.79) - Efleciivedepth 4.5.
Py ke i L 20 LR !
- - 24
b effective depth of . (0.79) 2.
! PU’s mounting screws (0'9? 2:#4 hole
: s i
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Unit: mm (inches)

Name (model name) Specifications, structure and others Remarks
2 I Inverter
gz2 &
o
Leakage current: 4 mA =
AT C SN “
[=] - 7
] § S
Radio noise filter : “ “ ” I £—o° T
FR-BIF---200V series 29
FR-BIF-H---400V (1.14) o % f5hole +
series L = < .
raf-a W FR-8IF =
RN e
T
29
_# (i .142! l7 0.28) Nota:
(2.28) 1. lt can not be connected to the output side of the inverter.
44 (1.73 2. Cutthelead wires to the shortest possible length, and connectthem
to the tarminal block of the inverter.

wfe T 7 ]
e O =
o . .
o7 / 130 {5.12) , & Inverter
85 (3.35) e L B
a—=o|o R
: | ]
Line noise filter _ o—=o |0 s
(FR-BLF) o w [ ] z I I
[=p © & —0 © T
o8l N
180 (7.09) ' Note:
’ ' Pass the wires through four filters or more.
Straight type
2:93.5 Inverter side Parameter unit side
2 /0.08)
8 E=) ©
o (& ¢
i e
15
(0.59)
(I;rlv'erter side Parameter unit side
(0.24) 25 (0.98)
+ 32.5(1.28) (Removable) 5
»x3 (0.12) )
Cable for parameter 3'5*[j:‘/
i 3 =1 (0.14).47] =
unit a - X -} 4 T
(FR-CBLO) 2 H it
© =i =
o — X -{-t 3
r > 3 H
2 Ll -
#He(2.3) §1{0.24)
16 A 9.540.37)
18
(0.71)
Model Length
Straight type L type
FR-CBLO1 FR-CBL-L1 1(3.2)
FR-CBL0O3 | FR-CBL-L3 3(96) The L type cable can be also fastened on the
FR-CBLOS FR-CBL-L5 5(16) connector on the parameter unit side.
Unit m (ft)
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