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SAFETY

For the Best Results with J300 Series inverter, read this manual and all of the waming sign attached
to the inverter carefully before installing and operating it, and follow the instructions exactly. Keep
this manual handy for your quick reference.

Definitions and Symbols

A safety instruction (message) is given with a hazard alert symbol and a signal word;
WARNING or CAUTION. Each signal word has the following meaning throughout this manual.

This symbol means hazardous high voltage. It used to call your attention to
Vi ' \ items or operations that could be dangerous to your and other persons

operating this equipment.

Read these message and follow these instructions carefully.

C This is the “Safety Alert Symbol..” This symbol is used to call your atten-
tion to iterns or operations that could be dangerous to your or other persons
operating this equipment. Read these messages and follow these instruc-
tions carefully.

A WARNING WARNING

Indicates a potentially hazardous situation which, if not avoided, can result
In serious Injury or death.

AN CAUTION CAUTION

Indicates a potentially hazardous situation which, if not avoided, can result
in minor to moderate injury, or serious damage of product.

The matters described under | ' CAUTION | may, if not avoided, lead to

serious results depending on the situation. Important matters are described
in CAUTION (as well as WARNING), so be sure to observe them.

NOTE NOTE: Notes indicate an area or subject of special merit, emphasizing
either the product’s capabilities or common errors in operation or mainte-
nance.

A HAZARDOUS HIGH VOLTAGE

Motor control equipment and electronic controllers are connected to hazardous line voltages. When
servicing drives and electronic controllers, there might be exposed components with cases or protrusions
at or above line potential. Extreme care should be taken to protect against shock.

Stand on an insulating pad and make it a habit touse only one hand when checking components. Always
work with another person in case an emergency occurs. Disconnect power before checking controllers
or performing maintenance. Be sure equipment is properly grounded. Wear safety glasses whenever
working on an electronic controllers or rotating electrical equipment.



PRECAUTIONS

/N WARNING : This equipment should be instalied, adjusted and serviced by qualified
electrical maintenance personal familiar with the construction and operation of the equipment
and the hazards involved. Failure to observe this precaution could result in bodily injury. J

/I WARNING : The user is responsible for ensuring that all driven machinery, drive train
mechanism not supplied by Hitachi, Ltd., and process line material are capable of safe
operation at an applied frequency of 150% of the maximum selected frequency range to the
AC motor. Failure to do so can result in destruction of equipment and injury to personnel
should a single point failure occur.

/A\ WARNING : For protection, install a leak breaker type with a high frequency circuit
capable of large currents to avoid an unnecessary operation. The ground fault protection J ‘
circuit is not designed to protect personal injury.

/\ WARNING : HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING
POWER BEFORE WORKING ON THIS CONTROL.

/I\ WARNING : SEPARATE MOTOR OVERCURRENT, OVERLOAD AND OVER-
HEATING PROTECTION IS REQUIRED TO BE PROVIDED IN ACCORDANCE
WITH THE SAFETY CODES REQUIRED BY JURISDICTIONAL AUTHORITIES.

/N CAUTION: These instructions should be read and clearly understood before working on
J300 series equipment,

/\ CAUTION: Proper grounds, disconnecting devices and other safety devices and their ‘
location are the responsibility of the user and are not provided by Hitachi, Ltd. )

/I\ CAUTION: Be sure to connect a motor thermal switch or overload device to the J300 series
controller to assure that the inverter will shut down in the event of an overload or an
overheated motor.

A\ CAUTION: DANGEROUS VOLTAGE EXISTS UNTIL CHARGE LIGHT 1S OFF.

/N CAUTION: Rotating shafts and above ground electrical potentials can be hazardous.
Therefore, it is strongly recommended that all electrical work conform to the National
Electrical Codes and local regulations. Installation, alignment and maintenance should be
performed only by qualified personnel.

Factory recommended test procedures, included in the instruction manual, should be
followed. Always disconnect electrical power before working on the unit.
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I\, WARNING This equipment has high leakage current and must be perminatly hard wired
to earth via two indipendent cable.

I\ MOTORS

a) Class I motor must be connected to protective earth via low resistive path (< 0.1€2)

b) Any motor used must be of suitable rating.

¢) Motors may have hazardous moving parts, in this event suitable protection must be
provided.

A\ CAUTION:
Alarm connection may contain hazardous live voltage even when inverter is disconnected.
In case of removing front cover for maintenance or inspection, confirm that incoming power
for alarm connection is surely disconnected.

A CAUTION:
Hazardous (main) terminals for any interconnection {(motor, contact breaker, filter etc.)
must be inaccessible in end installation,

/I CAUTION:

This equipment should be installed in an enclosure meeting requirements of IP4X (see
EN60529). The end application must be in accordance with BS EN60204-1 (with reference
to manual page 4-1 and 4-2, the diagram measurements to be suitably amended).

/I\ CAUTION:
Connection to field wiring terminals must be reliably fixed having two independent means
of support. Using terminal with cable support (figure below), or cable giand, cable clamp
etc.

Terminal Cable support

/N CAUTION:

A double pole disconnection device must be fitted to the incoming mains supply close to
the inverter. Additionally, a protection device meeting [EC947-1/TEC947-3 must be fitted
at this point (protection device data shown in page 5-8).

/N CAUTION:
EMI filter is required for EMC directive .

The above instructions, together wi n her requirements highlighted in thi
manual, must be complied with for continued L. VD compliance.
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C 1. SAFETY PRECAUTIONS )

L Imstallation

/I\ CAUTION
® Be sure to install the unit on flame resistant material such as metal.  ............ p. 4-1
Otherwise, there is a danger of fire.
® Be sure not to place anything inflammable in the vicinity. ... p. 4-1
Otherwise, there is a danger of fire.
@ Be sure not to let the foreign matter enter such as cut wire refuse,  ............ p. 4-1

spatter from welding, iron refuse, wire, dust, etc.
Otherwise, there is a danger of fire.

® Be sure to install it in a place which can bear the weight according 1o «-ereeee P- 4-1
the specifications in the text (4. Installation).
Otherwise, it may fall and there is a danger of injury.

@ Be sure to install the unit on a perpendicular wall which is not subject «oeoeeeee p- 4-1
to vibration.
Otherwise, it may fall and there is a danger of injury.

® Be sure not to install and operate an inverter which is damaged or ~ coeeeeee p. 4-1
parts of which are missing.
Otherwise, there is a danger of injury.

® Be sure to install it in a room which is not exposed to direct sunlight =~ «ceeeee p- 41
and is well ventilated. Avoid environments which tend to be high in
temperature, high in humidity or to have dew condensation, as well as
places with dust, corrosive gas, explosive gas, inflammable gas,
grinding-fluid mist, salt damage, etc.
Otherwise, there is a danger of fire.

@ Be sure that the wall surface is a nonflammable material, such as steel ----eeeeeee p- 4-2

plate.
2.  Wiring
/I WARNING

® Be sure to ground thewnit. p. 3-1
Otherwise, there is a danger of electric shock and/or fire. :

® Wiring work shall be carried out by electrical experts. e p- 5-1
Otherwise, there is a danger of electric shock and/or fire.

@ Implement wiring after checking that the power supply is off. coervereenenne Pl 3-1
It might incur electric shock and/or fire.

@ After installing the main body, carry out wiring. . p. 5-1
Otherwise, there 1s a danger of electric shock and/or injury.




/I\ GAUTION

Make sure that the input voltageis: e
Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

Be sure not to input a single phase to a 3 phase type.

Otherwise, there is adanger of fire. e
Be sure not to connect AC power supply to the output terminals

Uy, VA, Wa.
Otherwise, there is a danger of injury and/or fire. -

INPUT QUTPUT
Note)
(L) (L2 @3 (T (T2) (T3)
R S§ T U vV w

Note:

JR . 400 to 460V/60 Hz

Power supply

Fasten the screws with the specified fastening torque. Check so that
there is no loosening of screws. e
Otherwise, there is a danger of fire.

Remarks for using earth leakage circuit breakers in the mains supply:

Frequency inverters with CE-filters (RFI-filter) and screened motor
cables have a higher leakage current against earth. Especially in the
moment of switching on this can cause unintentional triggerings of
earth leakage circuit breakers. Because of the rectifier on the input
side of the inverter there is the possibility to stall the switch-off
function through amounts of DC-current. The following should be
observed:

Only short time-invariant and pulse current-sensitive earth leakage
circuit breakers with higher trigger current should be used.

Other components should be secured with separate earth leakage
circuit breakers.

Earth leakage circuit breakers in front of an inverter are not an
absolute protection against direct touching.

Be sure to set the fuse(s) (the same phase as the main power supply)
in the operation circuit. e
Otherwise, there is a danger of fire.

As for motor leads, earth leakage breakers and electromagnetic

contactors, be sure to use the equivalent ones with the specified e
capacity (rated).

Otherwise, there is a danger of fire.

R(LD,S (L2), T(L3): Three phase 380 to 415V/50 Hz
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/\\ CAUTION

Input phase failure protection

(1) J300-E version inverter are provided with the phase failure protection on the power
supply.

(2) When a buzzer, lamp, noise filter or transformer is connected between the input power
terminals (.1, L2, L3) and input power fuses, input phase failure cannot be protected.

(LD (L2) (L3)
R_S T

(Bad example)

Noise filter

"@ R (l ] ) (Good example)

Power supply

Fuse




3.

Control and operation

/I WARNING

Be sure to turn on the input power supply after mounting the surface
cover. While being energized, be sure not to remove the cover.
Otherwise, there is a danger of electric shock.

Be sure not to operate the switches with wet hands.
Otherwise, there is a danger of electric shock.

While the inverter is energized, be sure not to touch the inverter
terminals even during stoppage.
Otherwise, there is a danger of electric shock.

If the retry mode is selected, it may suddenly restart during the trip
stop. Be sure not to approach the machine. (Be sure to design the
machine so that personnel safety will be secured even if it restarts.)
Otherwise, there is a danger of injury.

Even if the power supply is cut for a short period of time, it may
restart operation after the power supply is recovered if the operation
command is given. If it may incur danger to personnel, be sure to
make a circuit so that it will not restart after power recovery.
Otherwise, there is a danger of injury.

The Stop Key is effective only when the function is set. Be sure to
prepare the Key separately from the emergency stop.

Otherwise, there is a danger of injury.

After the operation command is given, if the alarm reset is conducted,
it will restart suddenly. Be sure to set the alarm reset after checking
the operation command is off.

Otherwise, there is a danger of injury.

.............

.............

.............

Be sure not to touch the inside of the energized inverter or toputabar ...

into it.

Otherwise, there is a danger of electric shock and/or fire.

When the power is turned on when the ranning command is on, the
motor starts rotation and it is dangercus. Before turning the power on,
confirm that the running command is not on.

When the Stop key function is ineffective, pressing the Stop key does

not cancel the stop and trip.

Be sure to provide an emergency stop switch separately. When the
operation command destination is a digital operator, this selection es
ineffective.

p. 6-1

p. 6-1

p. 6-1
p. 5-13




/I\ CAUTION

e Radiating fin and discharging resistor will have high temperature. ... p. 6-2
Be sure not to touch them.
Otherwise, there is a danger of getting burned.

& Low to high speed operation of the inverter can be easily set. Be sure ............. p. 6-2
to operate it after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

e If a motor 1s operated at a frequency higher than 60Hz, be sure to cevirrines Pl 6-2
check the speeds of the motor and the machine with cach
manufacturer, and after getting their consent, operate them.
Otherwise, there is a danger of machine breakage.

® Check the following before and during the test run. vevneerenns PL6-3
Otherwise, there is a danger of machine breakage.
« Was the short-cut bar between +1 and + connected?
»  Was the direction of the motor correct?
« Was the inverter tripped during acceleration or deceleration?
»  Were the rpm and frequency meter correct?
+ Were there any abnormal motor vibrations or noise?

4. Maintenance, inspection and part replacement

/I\. WARNING

@ After a lapsc of more than 10 minutes after turning off the input power ........... p. 10-1
supply, perform the maintenance and inspection.
Otherwise, there is a danger of electric shock.

® Make sure that only qualified persons will perform maintenance, ........... p. 10-1
inspection and part replacement. (Before starting the work, remove
metallic objects from your person {wristwatch, bracelet, etc.)
(Be sure to use tools protected with insulation.)
Otherwise, there is a danger of electric shock and/or injury.

/1\ CAUTION

® When removing connectors, never puli the wires. (Wires for cooling ............ p. 10-1
fan and thermal relay)
Otherwise, there 1s a danger of fire due to wire breakage and/or injury.




5.

Others

/I\ WARNING

@ Never modify the unit.
Otherwise, there is a danger of electric shock and/or injury.

/I\ CAUTION

@ Withstand voltage tests and insulation resistance tests (megger tests) are
executed before the units are shipped, so that there is no need to conduct these
tests before operation.

When conducting megger tests as a part of daily inspection, be sure that these tests
are only executed between the main circuit and the ground. Do not execute megger
tests on the control circuit.

L) L2 U3 ¢ & ) (TH (T2

) (T3)
R S T PD P vV W
Q Q Q

RB

Q00

Q QR QK
\WAWAWANW AW AW AW AW AW
él;egohm-meter

Megohm-meter

Remove the ZNR connecting between G(PE) to T(L3) terminal before conducting
the tests. After tests, be sure to attach the ZNR again.

ZNR

r —

el [an e @ | O §an a2 | (T3 D)
R|s|T|{PD|P|N]|JU|[V | W]|G

RB

@ Do not attach or remove wiring or connectors when power is applied. Also, do
not check signals during operation.

@ Do not stop operation by switching off the electromagnetic contactors on the
primary or secondary sides of the inverter.

Earth

leakage
breaker
) Mgo (L1)(L2) (L) (T1) (T2) (T3) '
Ty
Pover_ 5 W0 o R 5T UVW 5™ Motor
Fw
INV ——(5
Py
Zal Tum ON and OFF
(Good example)

When there has been an instantaneous power failure, and if an operation instruction
has been given, then the unit may restart operation after the power failure has ended.
If there is a possibility that such an occurrence may harm humans, then install an
electromagnetic contactor (Mgo) on the power supply side, so that the circuit does
not allow automatic restarting after the power supply recovers. If the optional
remote operator is used and the retry function has been selected, this will also cause
automatic restarting when an operation instruction has been input, so please be
careful.
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/I\ CAUTION

o Do not insert leading power factor capacitors or surge absorbers between the
output terminals of the inverter and the motor.

Earth
leakage
breaker
r

— (L{L2KL3) (TH(TZ)(T3)

Power VWR, s T, U, V.-W,
supply O O INV i Mator

Surge absorber

L
Zeading power factor capacitor

"o

@ Be sure to ground the grounding terminal, @

@ When inspecting the unit, after turning the power supply off be sure to wait
unitl the CHARGE lamp beside the control terminal is off before opening the
cover.,

(If the lamp is lit or still flickering, then the internal capacitor’s residual voltage is
still dangerous.)

¢ MOTOR TERMINAL SURGE VOLTAGE SUPPRESSION FILTER
(FOR THE 400 V CLASS)

In a system using an inverter of the voltage control PWM system, a surge voltage
caused by the cable constants such as the cable length (especially when the distance
between the motor and inverter is 10 m or more) and cabling method may occur at
the motor terminal.

A dedicated filter of the 400 V class for suppressing this surge voltage is available,
Please order one.

¢ PROTECTION AGAINST NOISE INTERFERENCE FROM INVERTER

The inverter uses many semiconductor switching elements such as transistors and
IGBTs. Thus, a radio set or measuring instrument located near the inverter is
susceptible to noise interference.

To protect the instruments from erroneous operation due to noise interference, they
should be installed well apart from the inverter. It is also effective to shield the
whole inverter structure.

Addition of an EMI filter on the input side of the inverter also reduces the effect of
noise from commercial power line on external devices.

Note that external dispersion of noise from the power line can be minimized by
connecting an EMI filter on the primary side of inverter.




/1\ CAUTION

EMI filter Inverter ' Noi

Power oise :
Rl R2 RIL ULanU Mator Sguwrgc . /1 e Motor
Power §1 82 SiL)y VIRV
SOUTCE T T2 TLH ,W Inverter | |
@ b Terminal Ei\dl e | L
for HHeT 1% 2 b ; ‘ Ground the
/ \ grounding C|E R b frame.
12 B | Piping
i : Noise * (to be grounded)
= e _T_ """ or shielded wite

Complcwl): ground the shield made
of metal screen, enclosed panel, ete.
with as short a wire as possible.

e EFFECTS OF DISTRIBUTOR LINES ON INVERTERS

In the cases below involving a general-purpose inverter, a large peak current flows
on the power supply side, sometimes destroying the converter module. Where such
situations are foreseen, or the paired equipment must be highly reliable, install an AC
reactor between the power supply and the inverter.

(A) The unbalance factor of the power supply is 3% or higher.

(B) The power supply capacity is at least 10 times greater than the inverter capacity
(and the power supply capacity, 500 kVA or more).

(C) Abrupt power supply changes are expected.
Examples:
(1) Several inverters are interconnected with a short bus.
(2) A thyristor converter and an inverter are interconnected with a short bus.
(3) An installed phase advance capacitor opens and closes.

In cases (A), (B) or (C), we recommend installing an AC reactor of 3% (in a voltage
drop at rated current) with respect to the supply voltage on the power supply side.

@ When occurring an EEPROM error ( ), be sure to confirm the setting
value again.

@ When setting b contact to the reverse command ([REV] terminal), the inverter
state automatically. Do not set to b contact.

GENERAL CAUTION

In all the illustrations in this manual, covers and safety devices are occasionally
removed to describe the details. When the product is operated, make sure that the
covers and safety devices are placed as they were specified originally and operate
it according to the instruction manual.




Before installation and wiring, be sure to check the following:

operation

manual

the front of the cover.

Input power supply,
phase, and frequency
Rated input current
Production year

}

——-
—_——
—_—.
—_——

I (The example is for the J300-055HFE4)

Make sure that there was no damage during transportation the unit.

After unpacking the unit, make sure that the package contains one inverter and one

Make sure that the product is the one you ordered by checking the specifications label on

Model abbreviation

(HiTacH MBI 5 HrR, |

-+——— Qutput Voltage
~+—— Rated output current

INPUT OUTPUT
180-4i5Y IPh SOHz  wex:380-460Y 2 Ph
§00-46nY 1 Ph 60Kz Amps (CT) 3 A/(VT} CE A

1 A CT) S SiW/A VT sk

DATE| 935 | MPG.NC.[JI00E- 055H4 Gda

C€

Hitachi. Ltd. won 1

|| “#———— Production number

N JAPAR
J

ont

i abel

If you discover any problems, contact your sales agent immediately.

J300

Series name

-——— Maximum applicable motor (4Pkw)

and factory contro] symbol

Description of Inverter Model
055 H F P4
T Version number

E4: European version
Structure type

F: with digital operator
(Semi-closed, open type)

Input voltage
H: Three phase 400V class

Applicable motor capacity (4P kW)

053 5.3kW  370: 37kwW
075: 7.5kW  450: 45kW
110: 11 kW 550 35kW
150: 15 kW 750 75kW
220: 22 kW 900: 90kW
300: 30 kW 1100: 110 kW




( 3. APPEARANCE AND NAMES OF PARTS )

X1  Names of Parts
Blind cover

Front cover

A set screw

Charge lamp

(LED) 7
xah / St '
Control cirenit 2 / - _' /V Digital
P >
2 L2

& ) Main circuit
operator )
P terminals

Wiring
holes

Earth terminal




/I\ CAUTION

Be sure to install the unit on flame resistant material such as metal,
Otherwise, there is a danger of fire.

Be sure not to place anything inflammable in the vicinity.
Otherwise, there is a danger of fire.

Be sure not to let the foreign matter enter such as cut wire refuse, spatter from
welding, iron refuse, wire, dust, etc.
Otherwise, there is a danger of fire.

Be sure to install it in a place which can bear the weight according to the
specifications in the text (4. Installation).
Otherwise, it may fall and there is a danger of injury.

Be sure to install the unit on a perpendicular wall which is not subject to vibration,
Otherwise, it may fall and there is a danger of injury.

Be sure not to install and operate an inverter which is damaged or parts of which are
missing.

Otherwise, there 1s a danger of injury.

Be sure to install it in a room which is not exposed to direct suniight and 1s well
ventilated. Avoid environments which tend to be high in temperature, high in
humidity or to have dew condensation, as well as places with dust, corrosive gas,
explosive gas, inflammable gas, grinding-fluid mist, salt damage, etc.

Otherwise, there is a danger of fire.




For cooling purposes, be sure that the inverter is installed vertically. In addition, be sure that
it is separated from other components and walls. If foreign matter is introduced into the
interior of the inverter, this may cause malfunctions, so make sure that no foreign matter can
enter it.

LIS AL
/ Flow of air /

? 10 cmormore [~ A /
7 ~ -
7] % L

—7/5':"1 h—— — Sem §— 4311 e Z—

/ 0mron.: :m: ¢
% e e
7 ¢ B
% e v
/ 10 em or more |~ - L
e

S T T =

(a) (b}

NOTE: Install the inverter vertically.
Do not install it on the floor or horizontally.

/N CAUTION \

Be sure that the wall surface is a nonflammable
material, such as steel plate.

/N Be sure to check the ambient temperature.

Place of installation Load characteristics Ambient temperature Applicable model
Within the enclosure Constant torque -10 10 50°C 055 to 1100HF
(NOTE 1) Variable torque -10 to 40°C (NOTE 6)
Outside the enclosure Constant torqque -10 to 40°C
055 to 150HF
(NOTE 2) Variable torque -10 to 40°C 0

NOTE 1: The inverter should be installed in a locked enclosure that meets the requirements
in IP4X (see EN60529).

NOTE 2: When an inverter (055HF to 150HF) is instalied outside an enclosure, the top of
the inverter needs to be covered with the optional blind cover.

NOTE 3: The higher the ambient temperature inside the inverter, the shorter its life will be.
If a heat generating unit is used near the inverter, try to keep it as far away as
possible. Also, when installing the inverter in a box, be sure to carefully consider
ventilation and the dimensions.

NOTE 4: For EMC directive and Low Voltage directive, do not remove the front cover.

NOTE 5: The end application must be in accordance with BS EN60204-1.

NOTE 6: Each of inverters 220HF to 1100HF must be installed in a locked enclosure.




Precaution for installation and wiring

When executing the wiring work or another work, attach a cover on the vent hole (slit) on the top of the
inverter to prevent wire chips, weld spatters, iron scraps, or dust from falling into the inverter,

Vent hole

3

15 ¢cm or more

/ «———— Cover {a nonflammable

plate such as an iron plate)
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/I\ WARNING

Be sure to ground the unit.
Otherwise, there is a danger of electric shock and/or fire.

Wiring work shall be carried out by electrical experts.
Otherwise, there is a danger of electric shock and/or fire.
Impiement wiring after checking that the power supply is off.
[t might incur electric shock and/or fire.

After installing the main body, carry out wiring.

Otherwise, there is a danger of electric shock and/or injury.




/I\ CAUTION

Make sure that the input voltage is:
Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

Be sure not to input a single phase to a 3 phase type.
Otherwise, there is a danger of fire.

Be sure not to connect AC power supply to the output terminals
[U(T1), V(T2), W (T3)].
Otherwise, there is a danger of injury and/or fire.

INPUT QUTPUT
Nowe)
(L1) (L2) (L3 {T1) (T2) (T3)
R S T U v W

: Note:
B i R R R R (L1),8 (L2), T{L3): Three phase 380 to 415V/50 Hz
400 to 460V/60 Hz

Power supply

Fasten the screws with the specified fastening torque. Check so that there is no
loosening of screws.
Otherwise, there is a danger of fire.

Remarks for using earth leakage circuit breakers in the mains supply:

Frequency inverters with CE-filters (RFI-filter) and screened motor cables have a
higher leakage current against earth. Especially in the moment of switching on this
can cause unintentional triggerings of earth leakage circuit breakers. Because of the
rectifier on the input side of the inverter there is the possibility to stall the switch-off
function through amounts of DC-current. The following should be observed:
Only short time-invariant and pulse current-sensitive earth leakage circuit
breakers with higher trigger current should be used.
Other components should be secured with separate earth leakage circuit breakers.
Earth leakage circuit breakers in front of an inverter are not an absolute protection
against direct touching.
Be sure to set the fuse(s) (the same phase as the main power supply)
in the operation circuit.
Otherwise, there is a danger of fire.
As for motor leads, earth leakage breakers and electromagnetic contactors, be sure to
use the equivalent ones with the specified capacity (rated).
Otherwise, there is a danger of fire.

Double pole disconnection device must be fitted to the incoming mains supply close
to tne inverter. And protection device meeting IEC947-1/IEC947-3 must be fitted at
this point.

Connection to wiring terminal must be reliabily fixed with two means of support.




The terminal board will be exposed when the front cover or terminal cover (220HF to

1100HF) is removed. Wire the inverter in this state.

Wiring the Power Supply and Motor

RB R 5 T FD P N U

(RB) | L) | L) | @) D | (| () | (TD

(T2) | (T3)| (PE)

| |

=00 e

Regenerative
resistor

e e Braking Units

T

Power supply

Py &
J T ELB

O
N

» The inverter will be damaged if the power supply is connected to the motor terminals
U(T1), V(T2) and W(T3), so be sure not to make any mistakes.

» If muitiple motors are to be connected, be sure to attach a thermal relay to each motor.

NOTE 1: When changing the power supply of the motor between the inverter and commer-
cial power, be sure to install mechanically interlocked switches Mgl and Mg2.

She

ELB
R(Ll)

Power '
VY T (L3
Mg0 {L3)

s(L2y Inverter (T v e

(T1HU

(T W

supply

NOTE 2: Install an earth leakage breaker at the input of the inverter. (Select an earth
leakage breaker whose sensitive current level is raised in high frequency range.)

When the cable length between the inverter and motor is long (more than 10 m),
the thermal relay may malfunction due to higher harmonics. Therefore, install an
AC reactor on the output side of the inverter or use a current sensor in place of

the thermal relay.




NOTE 3: Be sure that the specified grounding is carried out. Be sure to separate the unit’s
grounding pole from those of other heavy electric machinery, and avoid using
common grounding poles.

If multiple inverters are used, make sure that the grounding connections do not
create a loop.

Improper. grounding Proper grounding

Inverter @
Inverter @

nverer @

Grounding bolt
(at the site)

/I\ CAUTION

External or remote over load protection required, if multiple motors to be connected.
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¢2  Wiring of Control Circuit Terminals

SOURCE TYPE wiring
{(Factory settings for European version)

FM [CMI|PLC | P24

H| O |O| L [CM2] 12 | 11 [JAL2]ALI|ALG

\ |

|
O
T RY¥ ¥

Failure alarm

|

0O O— 2
II——--O O—-——un

[ TTI1L]
1399793
dsdsdadigt

Input intetligent terminal (500 Q to 2 kQj

For output
p Inteltigent terminal
Current input g
.. DC 4w 20ma géVRCSOmA
rrequency meter mA max

SINK TYPE wiring

FM |CM1|PLC | P24

H|] o |Ol | L |[CM2] 12 | 11 [|AL2|ALT|ALO

[ TT11T]]
1] T‘ !Tl Tl T' T’ l?i T lgm bt
< '

0O O 2
— O— =
O O

Input intelligent terminal F(gc&'f,' payed ;e&r;g

For output

; Intelligent terminat
Current input

Frequency meter 50 mA max

NOTE 1: When an output intelligent terminal is used, be sure to install a surge absorbing
diode in parallel with the relay (RY). Otherwise, the surge voltage created when
the relay (RY) goes ON or OFF may damage the output intelligent terminal
CcIrcuit.

NOTE 2: Use a twisted and shielded wire for the signal line, and cut the shielded covering
as shown in the diagram below. Make sure that the length of the signal line is 20
meters or less.
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Insulate

...............

o7 T No grounding necessary
Connect FG (frame ground) of the inverter.

NOTE 3: When the frequency setting signal is turned on and off with a contact, use a relay
which will not cause contact malfunctions, even with the extremely weak cur-
rents and voltages, such as crossbar twin contacts, etc.

NOTE 4: Use relays which do not have contact defects at 24 V DC, 3 mA for the other
terminals.

NOTE 5: Separate the main circuit wiring from the relay control circuit wiring. If they
must cross, be sure that they cross at a right angle.

Main circuit power line
4 (R,S,T,U,V,W,P,RB,N,L1,L2,L3,T1, T2, T3, +, -, etc.)

e

Signal input line

-
(FM, CM1,PLC,P24,FW,8,7.6,5,4,3,2,1,
JH, 0,01, L, CM2, 12, 11, ALO, ALL, AL2)

Separate by 10 cm or more.

Right angle

NOTE 6: Do not short between the terminals H and L and between the terminals P24 and
CM1 of the control circuit.

NOTE 7: Insulate the common terminal L for frequency analog command input and the
common terminal (COMMON) of the peripheral equipment such as the
sequencer before starting use.




&3 Connection to the Programmable Controller
When the internai interface power source is used

1 T is an example when the sink type transistor @ This is an example when the source type
output (open collector output) module of the iransistor output (open collector output)
sequencer is connected module of the sequencer is connected

“ote: Make sure of the short-circuit bar or wire Note: Make sure of the short-circuit bar or wire

between the terminals FLC and P24, between the terminals CM1 and PLC.
J300 series I300 series
T e S B e —
S 1 P24 . [ COM! + :
T TeMI =+ 2av Dc:‘ f =-24v nC}
A IPLC - ) .

T o ;
% . + ©
SO | @Z- | %

s Ml B B =g |

"' TR48 type output module Inverter YTS48 type output module Inverter
~+ Hitachi) (by Hitachi)

2+ When the external interface power source is used b
2 This is an example when the sink type transistor
output (open collector output) module of the
sequencer is connected
Note: Remove the short-circuit bar or wire between

@ This is an example when the source type
transistor output (open collector output)
module of the sequencer is connected

; Note: Remove the short-circuit bar or wire between

the terminals CM1 and PLC or P24 and PLC. the terminals CM 1 and PLC or P24 and PLC.
S ’_lm _ p00series . I300series
| T | P24 COM | P24 !

)
R N .

]
x
o

A

<]

|
Qﬁ— SIS iy e R A+ 74

YTRA4R type output module Inverter YTS48 type output module Inverter
{(by Hitachi) (by Hitachi)

Note: Be sure to turn the inverter on after the controller and external power source are turned on,
(Otherwise, the data in the inverter may be changed,)
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Wiring Equipment, Options (EMI filter, etc.)

Standard equipment  (400V class)
Power supply
-
3.5 mm? | 5.5 mm?}0.75 mm? 1.25 mm?
5.5 | 1300-055HF : : 3
O | ormore | or more | Shielded |or more EX30C(30A) | H20
Q 2 2 wi
ELB 75 |1300.075HF | 25 MW 5.3 mmjwire EX50C(30A) | H20
i 5.5 mm?
1| J300-1IOHF | oo = Homense EX50C(504) | H25
8 mmz nu.mhcrol'
15 | 1300-150HF | ST — ||l EXS0B(50A) | H35
WIres 1o
2 used is b1
O Magnetic 185 | 1300220HF | MO0 4o, EX60B(60A} | H50
the scution
contactor 14 rm? ofoach
22 [ J300-220HF | ST —  |ishiokest ! RXI100(75A) | HS0
wire :
22 mm? N .
30 | J300300HF | S2M | |k ) RXI00(100A) H65
22 mm?
37 | F300-370HF | o5 N - RX100(100A) H80
-— 38 mm?
45 | J300-450HF | 22 - RX225(1504) HI80
60 mm*
- = 55 | J300-550HF | of o - RX225(175A) HI25
- 2
75 | 5300-750HF | 60 mm - RX225(225A) HI150
Or more
90 | 1300-900uF | 100 mm*  _ RX225(225A) H200
Or ThoTe
2
110 | 1300-1100HF Sgr:]‘{; - RX400(300A) H250
R § T

(L1} (L2) (L3 pd

AC reactor for
improving

the power factor
(ALI- OOL)
(ALI- OOH)

This part is used when the unbalance voltage ratio is 3%
or more and power supply is 500 kV A or more, and there
is a rapid change in the power supply.

It also improves the power factor.

(TH (T2)(TH
U v w®

(+)
Inverter -
RB

Radio noise filter
{Zero phase
reactor} (ZCL-A)

Using the inverter may cause noise on the peripheral
equipment through the power lines.
This part reduces noise,

EMI filter for
inverter

(TEI300- O CJCD

This part reduces common noise generated between
the power supply and the ground, as well as normal noisc.
Put it in the primary side of inverter.

NOTE S

Thermal
refay

Motor

Regenerative
resistor
(RBOOO-O)

This part is used lor applications that needs to increase
the brake torque of the inverter or to frequently turn on
and oft and to run high inertia load.

Radio noise filter
(Zero phase
reactor) (ZCL-A)

This part reduces noise generated at the output of
the inverter.
{It is possible to use for both input and outpult.)

AC reactor for
reducing vibration
{ACL-L-0100y
(ACL-H-C

Running motors with the inverter generates vibration
greater than that with commercial power supply.

This part installed between the inverter and motor reduces
torgue ripple.

When the cable length between the inverter and motor is
long, a countermeasure for a malfunction of the termal
relay is taken,
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NOTE 1: The applicable equipment is for a Hitachi standard four pole squirrel-cage motor.
NOTE 2: Be sure to consider the capacity of the circuit breaker to be used.

NOTE 3: Be sure to use bigger wires for power lined if the distance exceeds 20 m.

NOTE 4: Be sure to use an grounding wire of 3.5 mm? or more.

NOTE 5: EMI filter is required for EMC directive but others are not for this purpose.

NOTE 6: Install an earth leakage breaker meeting requirements of IEC947-1/IEC947-3 at
the input.

{*) Use 1.25 mm? wire for the alarm signal wire.
Classify the detective current of the earth leakage breaker depending on the total
distance] between the inverter and the motor.

Detective currenl {mA)
100 m and less 30
300 m and less 100
600 m and less 200

NOTE 7:

NOTE 8:
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When using CV wire and metal tube,

the leakage current is around 30 mA/km.
The leakage current becomes eight times
because IV wires have a high dielectric
constant. Therefore, use an one class
larger earth leakage breaker according

to the left table.




Terminal
(1) Main circnit terminal

5.5

. Screw | Width
T 11 t T
erminal layou ype diameter| (mm)
RIR -— Internal short circuit bar )
RB| R |s|T|piPIN|[U|V|W[cOl| 05075HF [ — | —
RB) | L) (A [ @D [ GD ] &) | O | @D | T | (T]) | (PE)
RIS — Internal short circuit bar
R|s |t |m|[pPp[NJulv]wlc®| o158 | — | —
L[| LD D] & | O (T | (T1) | (T1) | (PE)
m —— Internal short circuit bar 220, 370HF M6 17.5
Ol rR|s|T|m|[P|[N|U|V|W]|[ce®O
B |y | |wn || @ | o [ap|ay|ay | ®e || 450,550HF [ M8 23
RIS — Intemal short circuit bar 750,900HF | M10 | 35
D r|s|T|P|P|[N|]U]|V|W]|[c®D
PB |yl |wy| el ® | o |ay|ap|an]| e 1100HF Mi0 | 40
Main circuit
Terminal e r|s|t]m] >~ nlv]w
symbol Terminal description Function |f“1]m3|ﬂ21|“) eh] fv’lﬂ‘llmllmil?
R.S5.T Main power Cornect the power suppl = - -
{LINL2)(L3} po po PPy Braking Units
U VoW pverter output Connect the motor 1 ?_) Y
(THATDLTYH Porwer sopply
P,R,B External regenerative Conpect a regenerative resistor recrmal shoutciret bar
{(+){RB) | resistor {option} (NOTE) NN
PO P
P.N | External regenerative | Connect a regenerative braking unit
6 brakmg unit (Oplll'.‘)l‘l) Remove the internal short circuit bar when
DCL. is connected.
G @ Ground Grom.ld (connect grounding to avoid £\ WARNING
(PE) electric ShOCk) Afer a lapse of more than 10 minutes after turning off
Ot here i s danger ofeecrc thack,
i terwise, there is a danger of electric
PD | bxiemnal choke coil Connect & choke coil (DCL) for — prey
(+1) harmonics current reduction 1
@ Ground at case Grourlld (connect grounding to avoid oo
electric shock) at case

NOTE: Only the 055HF and 075HF are equipped with RB terminals and (2) ground at case.

(2) Control circuit terminal

The intelligent IO terminals 1 to 8 and 11 and 12 are initialized as shown below at factory before shipment.

FM jCM1|PLC| P24| FW |REV{ CF1 [ CF2 |CH1 |[FRS | JG |AT [RS | H [ O | O § L |CM2IRUN| FAI{| AL2[AL1{ALO
2 A N S B S | Tt
M|cMI|PLC|P24|Fw | &8 | 7 | 6 | 5 54 3|2 ] H{O[OH| L [CM2 12| 11||AL2|ALI|ALD




Camarol circuit

¥

Terminal

Standard setting of

symbol Terminal description and function intelligent terminal Remarks
FM Frequency monitor DPry contact
. Close: ON (run)
CM1 Common for monitor Open: OFF (stop)
PLC Common terminal for the external power ‘ _
source of the sequencer (PLC) Min. ON time:
12 ms or more
P24 Internal power source for the frequency
monitor and intelligent input terminal
ot Fw Forward operation
-
[T AN 8 Intelligent input terminal 8 REV | Reverse operation
7 Intelligent input terminal 7 CF1 | Multistage speed
(First stage)
6 Intelligent input terminal 6 CF2 | Mulustage speed
(Second stage}
5 Intelligent input terminal 5 CH1 |2 stage acc/dec. \
- Note: .
4 Intelligent input terminal 4 FRS |Free run input signal . Lfnﬂ:  power Is ;I):I;]I-Md
(NOTE 1) . terminals 1105 are
# kept on, all the data
3 Intelligent input terminal 3 JG |Jogging Stared it the inverter
- ; . Therefore,
2 Intelligent input terminal 2 AT | Current input selection | the power on in such
3 state.
1 Intelligent input terminal 1 RS |Reset (NOTE 2)
#juency | H Power supply for frequency command 10 vDC
wmmand (-5 VDC (nominaf), 0-10 VDC
o 0 Voitage frequency command (oeninalYeput mpedmee 30 K2
0ol Current frequency command ﬁ&f’aﬁ? m“‘l ("5’;“0’3”)
L Commeon for frequency command
) put CM2 Commeon for intelligent output terminal
-l 12 Intelligent output signal 12 RUN| Run signal 27 VDC
. n — 50 mA max
11 Intelligent output signal 11 FA1 | Frequency amival signal
+3:lt alarm| ALO Normal: ALO-AL1 close Contact rating
it AL Abnormal, Power off: 250 VAC 2.5 A (Resistor load)f Min 100 VAC
ALOD-ALI open 0.2 A (cose=0.4) 10 mA
AL2 30VDC 3.0 A (Resistor load)} 5 VDC
0.7 A (cosa=0.4) 100 mA
A\ CAUTION

Alarm connection may contain hazardous live voltage even when inverter is disconnected.
In case of removing flont cover for maintenance or inspection, confirm that incoming power
for alarm connection is surely disconnecied.

NOTE 1: Initial setting is b contact for European version.

NOTE 2: Terminal RS can use only contact a (normally open). It cannot use contact b (normally closed).




5.6 Contrel Circuit Terminals

Monitor terminal
Digital: Output frequency x frequency converted value
{Set in the remote operator monitor mode), max. pulse: 3.6 kHz
CMI Common terminal 1 Common terminal for the monitor terminal
PLC Internal interface common Common terminal for the external powcr source of the sequencer
P24 Input signal power source Internal power source for the contact input terminal and frequency
monitor terminal, 24 VDC.
Common for the FW terminal and intelligent input terminals
OUTPUT frequency
Fw Forward run/stop terminal : Forward
N ' . Wl 5 | wwens
E : N\ / Reverse k“&'—dm“] Pl » | [ ]
SWF[ on_] . SWR
REV | Reverse run/stop W= _S‘%‘?
Frequency
CF1 SW1] e F"t‘&”ﬁ % (Source type)
Third /1
speed \
Secoml !
FiN-‘iFK‘Ed o embucle] ] « 7] [ |
. h ' ' ! | || T T
CF2 Multistage speed SwW2 wed/ 9 Q Q
L S S S AR A i ¢
Swilch i S : Time wh swr i—m sw:
; n A A - £l me I Fe
g&; N @ ox 1 [on] conliccicll’b-fangqéug:?'
CF3 SW3 owp =l o | and set with digital
(NOTE 1) O ! operator [&] or [¥].
IG Jogging Jogging run
DB External DC braking DC braking input signal
STN Initialization Initialization {shipment status at factory} input
SET 2nd function The output frequency setting, base and maximum frequencices,
control method, motor constant, acceleration or deceleration titne,
%0 manuai worque beost sctting, and electronic thermal setting are
o changed in batch.
—_ CH! Two-stage acceleration The acceleration or deceleration time or sclection of two-slage
or deceleration accration or deceleration is changed by tumning the contact ON.
FRS Free run stop The inverter stops and the motor stops free run
FRS functions when the contact is opened. (European version)
EXT External trip External trip input signal (The contact 15 open.)
USP Power-ON restart Restart prevention when the power 1s turned on in the RUN
prevention state (The contact is open.)
CSs Commercial power source | Switch signal from the commercial power source to inverter
switching drive {Note: When the terminal is nsed, a trip is also conceled.)
SFT Terminal software Tock The data of all funcitons except for output frequency setting 1s
locked. Sec 12-9 [F-25].
AT Analog input command Analog input voltage-current switching (When the contact is ON,
current input signal to OI-L is acrive.)
RS Resct Trip or alarm signal is reset.
UpP Remote control function, When the contact 1s turned ON, the operation is accelerated.
acceleration (Available only when the frequency command is sent
to the operator.)
DWN | Remote control function, When the contact 1s turned ON, the operation is decelerated.
deceleration {Available the frequency command is sent to the operator.)
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Frequency command power
terminal

Frequency command ternina
(voltage command)

Frequency command terminal
(current command)

Frequency command common|
terminal

Inmalization of a voltage signal by an external command
is between 0 and 10 VDC. (Switching from 0 to 5V is executed
by A48.) When inputting 4 - 20 mA, turn the input terminal at

ON
HlO|d| L Hlo|| L

VRO DC4 o 20 mV
{300 £3 10 2 k£2) Inpul impedance 250 ki)

DCOto i)V
DCOtwo 5Y

Input impedance 30 kL
‘When a current is inputted from between QI and Land the value is 4 mA,
the output frequency may 0.6 Hz. I this occurs, set & value more than the
frequency which is outpuited by [A 4} start frequency setting,

{NOTE 3)

M2

Common terminal 2

Commen termunal for intelligent output terminal

1is1)

FAl

Frequency arrival signal

When each operator is used, and arrival signal can be
outputted at an optional frequency.

RUN

Signal during run

The transistor output is turned ON during running,
{Outputted even during DC injection braking)

OTQ

Over-torque signal

The transistor output is turned ON when the torque is more
than the set value.

The set value can be changed by the remote operator.

Use this function only under the sensor less vector control.

ALD

ALl

AL2

Fault alarm terminal

Normal: ALO-ALI close
Abnormal, Power off;
ALO-AL1 open

[AL2 AL

Contact ratin
250 VAC 2.% A (Resistor load)
0.2 A {(Cosg=0.4)
30 VDC 3.0 A (Resistor load)
0.7 A {cose=0.4)

Min 100Vac
10 mA
5VDC

100 mA

NOTE 1: To set four or more multispeeds, use the CF3 terminal.

NOTE 2: When an inconverience occurs in the above characteristics, adjust it using

and . The sum of both analog input signals is outputted

When selecting one of analog input current and voltage, make sure that the other
18 not inputted.




5.7 Terminal Connection Diagram
M |
EF | Bs BSS AX
Power supply ~1 L 5t O O Mg
{1
Inverter
ELB
—
—oK R
Three phase S(L2) T2V O @
power supply S'L mwe—__
T (L3)
*: Be sure to remove the
- P24 24 ¥yDC internal shori circuit bar
PLC +1PD, / when using DC reactor.
-

+—0O (}—:”"-— iE Zs SALL
Example for +—o0o— 8 |
source t v 7 % ) AL1
wiring e 9 "_O\O_: 1T 3“1 T T
Refer to 00— —ro- Regenerative resistor
Page 5-5. oo b ée 3 - P24 053, 075HF: RB2, two each in series.

Vo b ] ALD
o—! !
v “. Fault alarm signal
. 0~AL2| (Normal: AL0"AL1 ON)

Frequency seiter [ ]2

50062 to 2 k&2
Current input »
4 to 0 mA

i

f

k

I
y
-

2O
(PE)

Q EIZ

(\RY

L]

M\RY

Fa)
W

St

L]

T 24 VDC

NOTE 1: Common terminal for each terminal is different.

Terminal | gy | FW, 8101 | H, 0,01 | 11,12
name
Command | CMI | P24 (CMD* L CM2

*: CML1 is for sink type wiring

NOTE 2: The regenerative resistor has a temperanire sensor.
When it works, turn off power supply to the inverter
o set the deceleration time longer.
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—7 J: Grounding

Main circnit

Follow the timing shown as below

upon power on.

power supply
Operation,

(.6 or more seconds

(NOTE 4)—>

o3

command
Output

:

frequency
Number of
revolutions
of motor

NOTE 3:

NOTE 4:

7

When the operation command is input fi
and the main circuit power is tumed ON,
and direct start results and a trip occurs.

Do not input the operation command
simultaneously when the main circuit

is tumed on.




é OPERATION

&l Before Starting Operation

Prior to the test min, check the following.

/I\ WARNING

' @ Be sure to turn on the input power supply after mounting the surface cover. While

being energized, be sure not to remove the cover.
Otherwise, there 1s a danger of electric shock.

® Be sure not to operate the switches with wet hands.
Otherwise, there is a danger of electric shock.

® While the inverter is energized, be sure not to touch the inverter terminals even
during stoppage.
Otherwise, there is a danger of electric shock.

e If the re-try mode is selected, it may suddenly restart during the trip stop. Be sure
not to approach the machine. (Be sure to design the machine so that personnel safety
will be secured even if it restarts.)

Otherwise, there is a danger of injury.

e Even if the power supply is cut for a short period of time, it may restart operation
after the power supply is recovered if the operation command is given. If it may
incur danger to personnel, be sure to make a circuit so that it will not restart after
power recovery.

Otherwise, there is a danger of injury.

e The Stop Key is effective only when the function is set. Be sure to prepare the Key
separately from the emergency stop.
Otherwise, there is a danger of injury.

e After the operation command is given, if the alarm reset is conducted, it will restart
suddenly. Be sure to set the alarm reset after checking the operation command is off.
Otherwise, there is a danger of injury.

® Be sure not to touch the inside of the energized inverter or to put a bar into it.
Otherwise, there is a danger of electric shock and/or fire.
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/I\ CAUTION

@ Radiating fin and discharging resistor will have high temperature. Be sure not to
touch them.
Otherwise, there is a danger of getting burned.

® Low to high speed operation of the inverter can be easily set. Be sure to operate 1t
after checking the tolerance of the motor and machine.
Otherwise, there is a danger of mjury.

® If a motor is operated at a frequency higher than 60Hz, be sure to check the speeds of
the motor and the machine with each manufacturer, and after getting their consent,
operate them.
Otherwise, there is a danger of machine breakage.

Note:

(D

(2)

&)

4)

(5)

(6

M

(8)

&)

Make sure that the power lines (input power supply R(L1), S(L2) and T(L3), and output
terminals, U(T1), V(T2) and W(T3) are connected correctly.

Make sure that there are no mistakes in the signal line connections.
Make sure that the inverter case (@) is grounded.

Make sure that terminals other than those specified are not grounded.

Make sure that the inverter is installed vertically on a wall, and a nonflammable mate-
rial such as a steel plate is used as a mounting surface.

Make sure that there are no short-circuits caused by stray pieces of wire, solderless
terminals or other objects left from wiring work. Also, make sure that no tools have
been left behind.

Make sure that the output wires are not short-circuited or grounded.
Make sure that there are no loose screws or terminals.

Make sure that the maximum frequency setting matches the machine specifications.

Be sure to refer to page 10-2 when conducting insulation resistance and withstand
voltage tests. Never test terminals other than those which are indicated.




a2

Test Run

/I\ CAUTION

Check the following before and during the test run.
Otherwise, there 1s a danger of machine breakage.

when the DCL is not used.)

When overcurrent tripping or overvoltage tripping occurs during the test run,
increase the acceleration time or deceleration time.

Was the short-cut bar between +1 and + connected? (This check applies only

Was the direction of the motor correct?
Was the inverter tripped during acceleration or deceleration?
Were the SPEED (rpm) and frequency meter correct?

Were there any abnormal motor vibrations or noise?

Maximum frequency: 50 Hz
Forward operation

An example of a general connection diagram is shown below.

Operating with digital operator:
When setting frequency, run and stop
with digital operator.

(The same way as remote operator
(DOP) or copy with (DRW).}

]y‘ Inverter
Three L1 —Y r—OR(LD)
Phast 13 o) o U O

S(L2)
Regenerative
resistor
Regenenative
braking unit

{Nomal:
ALO-ALI: ON
Abnormal;
Power off:

For source type wiring,.

Frequency meter

Fault alarm signal
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|
|
1 Threc L
|
|

Running from external command:

When setting frequency, run and stop

from external command (FW,RV Terminal.)
The following shows run from

the operation box (OPE-4MJ2,0PE-8MJ2)

Invernter

ELB

phase L2
powet
supply

—
Li—0 |
Regenerative
resislor
Regenenative
braking unit

Forward

nn/'stop

Reverse Fauit alarm

ran/stop signal
Frequency

setter

Operator
[ OPE-4MJ2Y
LVOPE-8MI2/




Operating with digital operator:

Procedure
(1) Turn on ELB to supply power to the inverter. Make sure that the |[POWER| LED on the digital

(2)
3)
4

(5)

©6)

(7

(8)

&)

{10) Press the

operator turms ON.

HRIE

Press the | gine

| Runnign from external command:

key once to display .

Press of the digital operator four times to display .

Press the Fﬁfc key and then press the
keytoset [ |f7]. Pressthe ke

key to establish the data.
Press the @ key four times to display

:
Press of the digital operatort five

times to dispaly .

Fﬁfc key and then the [4]

key so as to increase to frequency or the

Press the

key so as to decrease the frequency.

(When the [4] or [¥] key is pressed

continuously, the frequency is changed
continuously.}

When the Fﬁ:,%

is displayed.

key is pressed,

Check the output frequerncy and rotation
direction. When the [A] or key is

pressed to display and then the

e
FUNC

tion can be checked. indicates
forward rotation and indicates

reverse rotation. When the rotation

e
FUNC
key. When the rotation direction cannot
be found, operate the equipment at a low
frequency to check the rotation direction.

key is pressed, the rotation direc-

direction 18 checked, press the

Presst the REU'T;,

starts running.

key. The dequipment

Sl T8
STOR/RESET

decelerates and stops.

key. The equipment

6-4

4

(5)

(6)

)

(8)

Press the Fﬁ,’ﬁ; key and then press the
key to set [ |7 J]. Press the | e,

key to establish the data.
Press the [A] key four times to display
ol O

Short the terminals FW and P24 (CM1%)
of the control terminal block.

Apply a voltage between the terminals O
and L to start running.

Open the terminals FW and P24 (CM1%*)
of the control terminal block to stop
deceleration.

*: Symbols are indicated for Sink type wiring.

Refer to page 5-5.




» The failure alarm signal is generated from the terminal ALO and AL1 when a failure
happens. At this time the contents of the failure are displayed on the digital operator.

» Whether the alarm terminal output is to be turned on or off during normal run can be

selected by the extension function |L |/

The alarm output terminals at initial setting are as follows (1).

The alarm output terminals are valiable as follows (2) by setting .

(1) Contact b (2) Contact a

During normal operation At occurrence of an During normal operation At occurrence of an alarm
alarm or power off or at power off

1t i’ Y 9 T 9 ? ; i
[ AL2 | ALL | ALO AL2 | AL1 ] ALO AL2 | AL | ALO AL2 |AL1 |ALO
|C0ntact Power | Operation | ALO-ALI | ALD-AL2 Contact | Power | Operation | ALO-ALI | ALO-AL2
. Status Status
i b ON | Normal Closed Open ON | Normal Open Closed
i(initial ON {Abnormal Open Closed a ON  |Abnomal Closed Open
 S08) ToRF T Open Closed OFF | — Open Closed

» Contact specification

250 VAC 2.5 A (Resistor load) 0.2 A (cos@=0.4)
30 VDC 3.0 A (Resistor load) 0.7 A (cos@=0.4) 5VDC 100 mA

Working voltage: Max. 50 V

» Saving the alarm signal
When an alarm signal is outputted, the alarm signal data is stored even if the input power
is turned off and the contents can be checked by turning the power on once again. How-
ever, when the input power is turned off, the inverter control power is also turned off. As
a result, when the power is turned on next, the alarm contact output is reset (deleted).
Therefore, when saving the alarm contact output, let the external sequence receive and
save it and then turn off the inverter input power.

+ When the alarm contact output is set ON during normal run, a time delay occurs until the
contact is closed when the power is turned on. Therefore, when using the alarm contact
output, set a time delay of about 2 seconds when the power is tumed on.
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A) Tum control terminal 1 on. (In the

CM1 I PLC l P4 L I 1 I initialization at factory before ship-
s ment, intelligent input terminat 1 is
[N I—O O—I allocated to the reset RS terminal.)

WL ok .
When the internal interface power source B) Press |siormeser| On the digital

P24-CM1 is used (Source type wiring) operator. (This is effective only
when an alarm occurs.)

31
L

CMl|PLCIP4 | =~ | 1 C) Open the power receiving breaker of
[ | | i | the inverter, and make sure that the
00 Charge lamp on the control board
goes out. (See page 3-1.) Then,
close the power receiving breaker.

When the internal interface power source
P24-CM1 is used (Sink type wiring)

NOTE: When the control circuit terminal RS is used, never short-circuit RS-P24
(CM1%*) for four seconds or more. Otherwise, a communication error
R-ERROR COMM<«2> may occur (Although the digital operator display is

[TT" 7], the inverter is normal). When the above error occurs, open the RS
terminal and press the operator key.

*. PFor sink type wiring

 shipment)

TR T i ot o i

When returning the equipment to the initial state set at factory before shipment for some
reason, see page 7-14.
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7. OPERATION OF THE DIGITAL OPERATOR )

The standard type digital operator is modified so as to be used easily by minimizing key
aperations. Data can be set simply.

3 Names of Parts I I POWER Lamp
Monitor (LED display) Power lamp of control
This display shows frequency, motor circuit
current, motor revolution speed, and
Trip history

FUNC (Function) key
This key is used for changing

Up key, Down key
These keys are used to

commands. When pressing B/ Ugwh .- change data and increase
key after setting data and STOfheser or decrease the freguency.
parameter, they are automati- e
cally memorized. STOP/RESET key
This key is used for stopping the motor or
RUN key resetting errors.
This key is used for starting. (When (When either operator or terminal is se-
terminal mn is selected, this key does lected, this key works. If the extension
not work.) function is used, this function is void.)
/1 WARNING

e The STOP/RESET key works only when a function is set. Prepare an emergency switch separately,
The use of the STOP/RESET key as an emergency switch may cause an injury,

2 Operation Procedure
(Example that the frequency is set and the equipment starts running)

1 ‘I NN E
':—" Lj Lf, [~ lL_' [y

nsplay after g B
~ower is tumed  Press the [FUNG Press the Press the| FUNC| key once
n key once. key five times. and set the frequency by using

the E' and keys.

=177 71« _| e Start e —'
= ol L run ~ ' The frequency which is
iFrequency HEE HhE

menitor) Press the {runci  When selecting the monitor  pregg | E% set by the key is
key once. mode, press and RUN stored. FUNC

to display .
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7.3  Key Description

[A][¥] Data display )} The key are used to select the code and change the data. When

Code display the |A| key is pressed once, the monitor mode is displayed
UP/DOWN key| firstand then[d] /], [d] 2|, [F] ! {] .~ are one by one. If
the | & key is pressed once agamn when is displayed, the
display is returned to .
If an optional code is selected when is displayed and

the Fﬁﬁgc key is pressed, the extension function mode can be se-

lected.

Fﬁaﬁc [Function key] . . . This key allows the selection of commands and memorizes param-
eters.
When this key is pressed once in the state of [f] 7], {F] ! !] . the

data state is set. When the key is pressed once 1n the state
of , the extension function code selection state is set.

SlE. 1
TREE | e [T
FUNC lT @ F%EEC . FUNC @ FUNGC
Fl o——G80——F 2 | FI9—F _gd—FYyYy—L1 0

: Select the cxtension A setting method whi
vﬂ IZ] function code. is the smame as that fi
| EEE L
used for the subseque

screen transition.

dl D‘l - FI } !l screen transition screen transition

2k | [RUN key] ... This key starts the run.
The set value of F4 determines a forward run or a reverse run.

bt [STOP/RESET key] . .. This key stops the run.
When a trip occurs, this key becomes the reset key.




A Explanation of Screen Display

« When the inverter is turned on, the latest display appears. However, when the display
unit for data of the commands F2 to F14 is turned off, the commands (F2 to F14) are
displayed. (d10 and d11 excluded)

+ Data during running in any function mode or extension function mode can be displayed.
Even if data cannot be changed during running, data can be monitored.

» In each of the function modes |F Q] IFl &1, [E] 71.IE] B8], and|E]} T, data

can be changed even during running. In other function modes and extension function
modes, data cannot be set during running.

Y

7 =
dl 8wl ! Qf Lﬂt0|f_|c :'|

L
Or data display RUN The display is left unchanged.

Running start

FL ZIFC B FL A FL 8 FL o~—-1IE[a.0

Data can be changed
even during running

Code which can change data during ninning KEHE
FUNC

7-3




75

Transition of Each Code

<Monitor mode>

To extension function code setting

Outpwt frequency

monitor

;] Motor revolution
f| speed monitor

Output current
=1 monitor

Frequency converted
value monitor

Trip monitor

o = N L G I L T (N T

11 Trip history
i| monitor

<Function mode>

Output frequency

setting

Running direction
setting

Acceleration time
setting

Deceleration time

I setting

Manual torque boost

setting

Run command,
frequency command

Analog meter
adjustment

Cl

Motor receiving
voltage

M (M T ™M ™ M| M| M M

T e e ] " o]
h-.‘

Extension function
setting <

-

When the

HAE

Func| Key is pressed once

io set the extension function, the

screen is changed to the extension
function code selection screen.
When a code is selected from the

codes[A_ 0 to and the

L3

FUNC

Key is pressed, the screen is

changed to the relevant extension
function settig screen,

]| L] Lo T o o | R Y

——

——
T

"y

L (| o P PO POl [Tl == ||~ ||~
10| Q0] | |t 0] ] [ <C ] (N} [ L |

il

4y

97

YyH

44

0|00 1|10} 10| (0| [0 |0|| 0| |=0] {30} |0} || [ 0| [0 |10 |0 |30} 0|| 0| |0| |0| |0} 0| |D| |0

54

—» <Extension function mode>

Y o

Conirol method setting
Motor capacity setting

Motor poles setting

Speed control response
constant seiting

Start frequency adjustment

Maximum frequency
limiter setting
Minimum frequency
limiter setting

Jump frequency setting 1
Jump frequency setting 2
Jump frequency setting 3

Carrier frequency setting
Frequency command sampling
frequency setting
Multispeed first

speed setting

Multispeed second
speed setting

Multispeed third

speed setting

Electronic thermal level
adjustment

Electronic thermal
characteristic selection

Motor pole number setting
for motor speed monitor

External frequency setting
start

External frequency setting
end

Instantaneous restart
selection

Dynamic braking usage
ratio

Optional arrival frequency
for acceleration

Optional arrival frequency
for deceleration

Monitor signal selection

Frequency converted
value setting

Analog input selection
Frequency arrival signal
output method

Restarting afler FRS
signal selection
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53

Gl

5o

53

By

g

a1

0

&

Lo o ot o ol ol ol o

] ] g g L T | o

|~L_| —

N

-

= ] g I [P ] [T T ] (20 30| [20] (20 130| (0] [20] |20 0| (D] [0} D |01 1|1 |[D| | D] |0

u

SR v Y o T 0 O TN (W Y

I-h.

Reduced voltage soft
start setting

Running mode
selection

Jogging frequency
setting

Base frequency
setting

Maximum frequency
setting

Maximum frequency
selection

Frequency command/
output frequency adjust
(O-L terminal)

Frequency command/
output frequency adjust
(OI-L terminal}
Selection of reset
terminal performance
P gain setting of PID
funciton

I gain setting of PID
function

D gain setting of PID
funciton

Selection of PID
funciton

Setting method of PID
reference value

Setting of PID
reference value

Auto tuning setting
Molor data selection
Ro-To option selection
Input terminal setting |
Input terminal setting 2
Input terminal setting 3
Input termianl setting 4

Input terminal setting 5

Input terminal setting 6
Input terrinal setting 7
Input terminal setting 8
Qutput terminal setting 11

Output terminal setting 12

Input terminat a and b
contact setting

Output terminal a and b
contact setting



“s Digital Operator Initialization List

(1} Monitor mode, function mode
» The standard set value of each code number is displayed.

» The extension functions shown on page 7-6 can be set by the extension
function setting function.

T
——
-
—
Output frequency monitor | Monitor | d0 - 0.00-9.99/10.0-99.9/ 100-400 - -
- Motor revolution speed Monitor dl - 0.00-5.99/10.0-59.9/160-600 - -
monitor
" Qutput current monitor Monitor | d2 - 0.0-999 - -
< | Frequency converted value | Monitor | d3 - 0.00-9.99:10.0-99.9/100.-999. - -
monitor 100-999/T 10T 39
: Trip Monitor Monitor | d10 — - - -
= | Trip history monitor Monitor | dll - - - -
" | Output frequency setting | Setvalue | F2 V| 0009.99/100-999/100400 | 000 | ¥
. Running direction setting Setvalue | F4 {Notpossible | F'r {forward run/reverse run) E -
+ | Acceleration time setting | | Setvalue | Fé v 0.01-9.99/10.0-99.9/100-999 | 30.0 v
it | Deceleration titne sctting 1 | Setvalue | F7 ‘J 0.01-9.99:10.0-99.9/100-999 30.0 v
! | Manual torque boost setting | Setvalue | F8 v 00-99 L] y
2 | Runn command, frequency | Setvalue | F9 | Not possible 00-15 03 -
ommang settin
¢ and setting NOTE 1
i3 | Analog meter adjustment Sctvatue | F10 \/ 00-250 172 -
14 | Motor receiving voltage Setvalue | FLI |Not possible 380-460 . 400 -
NOTE 2
i5 | Extension function setting | Setvalue | F14 {Not possible A0-A99/C 0-C21 AD -

NOTE 1: In the standard contiguration, four vatues from 0 to 3 can be selected. When an
optional PC board is mounted, 16 values from 0 to 15 can be sclected. Refer to
F-9.

NOTE 2: For the 400 V class, one of 380, 400, 415, 440, and 460 can be selected.




(2) Extension function mode
+* Each function name and settable range to the extension function mode are shown below.
* Set the extension function code to be changed by .

Dispay — Screen dspley sepe Set
der Externsion function name Code m{; Setts . nd Remarks vahoe
display| aoeig g range Initial valke | fmcson

1 | Control method setting AD | — 05 0 +

2 | Molor capacity sefting Al — 4.0 160 i | NOTE1L
3 | Motor poles setting A2l — 245608 4 M

4 | Speed contmi mesponse constant seing Al | — |0.0099910.0-99.9/100 2.00 +

5 | Start frequency adjustinent Ad | — 310-9.9 0.50 —

) Maximum frequency limiter seting AS — 0-E20 {400} 0 —

7 | Minimum frequency limiter setting A6l — 0-120 {400} 0 —

8§ | Jump frequency setting 1 A7 — (-400 0 —

¢ 1 Jump frequency setting 2 AR — 0-400 0 —

10 | Jump frequency setting 3 A9 | — 3400 0 —

11 | Casrier frequency setting AlD | — 20-160 {16.00 — | See 7-18
12 | Frequency command sampling frequency All — 1-8 8 —

13 | Multispeed first speed setting Al2 | — 0-120 (400) 0 —

14 | Multispeed second speed setting Al3 | — (-120 {400) 0 —

15 | Multispeed third speed setting Ald | — 0-120 (400) 0 —

16 | Electronic thermal level adjustment A23 — 20-120 100 o

17 | Electronic thermal characteristic selection AdM | — 0-1 0 A

18 | Motor pole number setting for motor speed monitor A5 — 2o 48 4 —

19 { Exicrnal frequency setting start ) A26 | — 0-120 (400 [\ —
20 | External frequency setting end A2l | — 0-120 {400} 0
21 Instantanecus restart selection A4 — 03 0 —
22 Dynamic braking nsage ratic AJR — (.0-99.9/100 (1.5) — | See 7-21
23 | Optional amival frequency far accelerati A3% | — 0-400 0 —
24 | Optional amival frequency for deceleration As) L — (-4 0 —
25 | Monitor signal selection Add | — 0-3 0 —
26 | Frequency convenied value setiing Ad? | — 0.0-9.9 1.0 —
27 | Analog input sclection ' Adg | — 01 1 —
28 | Frequency arrival signal ouiput method A4S | — (-2 4] —
29 : Restarting after FRS sipnal selection ASd | — 0-1 1 —

30 | Reduced voltage soft start seting AS8 — 0-6 6 —

Hn Running mode selection AS9 — -2 0 —

32 | Jogging freguency sctiing ABL | — 0999 1.0¢ — Fm below

cannot be et

33 | Base frequency setting As2 | — 30- 120 (400} 50 ¥

34 | Maximum frequency setting AB3 | — 30- 120 (400} 50 Y

35 | Maximum frequency selection Add | — 120/400 120 —

M | Frequency command/outpot frequency adjust (O-L terminal) | ABD | — 0-255 — — | NOTE2
37 | Frequency command/output frequency adjust (OI-L erminal) | A81 | — 0-255 — — | NOTE2
3% | Selecton of reset terminal performance ARG | — 0,1 4 —
39 P gain seiting of PIT) funciton A0 — 0105 1.0 —
40 | T gain setting of PID funciton A | — D.0-15.0 1.0 —
41 | D gain sestingof PID function A92 | — 0.0-100 0.0 —
42 Selection of PID funciton A% — 0-4 0 —
43 | Setting method of PID reference value A9S — 0,1 0 —
44 | Senting of PID reference value A% 1 — 0.00-200 0.00 —
45 | Auto tuning setitng AYT 1 — 0-2 0 —
46 | Motor dats selection A9 [ — 02 0 ¥
47 | Ro-To option selection A | — 1 { —
48 | tnput terminal setting 1 CO0| -— | ©3,5911-16, 18-28 18 —
4% | Input terminal setting 2 Cl — -3, 5-9,11-16, 18-28 16 —

$0 | Input terminal sewing 3 c2| — | 0:3,5911-16, 18-28 5 —

51 | Input terminal setting 4 C3 | — | 03,59 11-15 18-28 11 —

52 Input terminal seting 5 Cc4 — 0-3,5-%,11-16, 18-28 9 —

53 | Input ¢erminad semting & CS5| — | 03,59,i1-15 18-28 2 —

34 | Input werminal setting 7 C6| — | 03,59, 11-16 18-28 1 —

55 | Input teyminal seiting 8 C7 1 — | 03,59 11-16, 18-28 0 —

56 | Output terminal setting 11 Ci0 | — 0-2 0 —

57 | Qutput termtinal setting 12 CHE [ — -2 1 —

58 | Input terminal a and b contact setting co ] — 0-FF [ —

59 | Output terminal a and b contact setting CcA -— - 4 —

NOTE 1: The most applicable motor capacity of the inverter is set.
NOTE 2: The initial setting of each inverter s adjusted when shipping from the works.
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*® Explanation of Modes
(1} Monitor mode contents
Momtor
—de Contents and display
. alents
L0 The frequency outputted by the inverter is monitored.
< The display is as shown below.
i (10T 11| Display when stopped
Pt
Y _T _ ] A frequency between 0.01 Hz
Output . .
!ru;[::bncy (nH ” ” "‘ to Ll," L"' f—,‘ and 9.99 Hz is displayed in units
monitor (T3 —= —l== of Q.01 Hz.
'Y FUNC Ny i A frequency between 10.0 Hz
— (2) to =] = = | 99.9 Hz is displayed in units
{1 T | bt I of 0.1 Hz.
H
FUNC p— ——| A frequency between 100 Hz and
@Gy 1 to LY EH 400 Hz s displayed in units of
ARy AR 1 Hz
| | The rotational frequency converted value of the frequency outputted by the inverter
i j is displayed.
- {Note that the value is not the real rotational frequency of the motor.)
The converted value is displayed as shown below using "rotational frequency/100,"
[ 11 Display when stopped
Motor "_’: U ’_’
rotation _
speed e i The converted value is displayed
monitor (1) ’ ! ’ ]‘ ’ 1) _’ J _, in units of 0.01 (1 rpm}
Y =] = i ~_1 From 1 to 999 rpm
FUNC -
- — —T — —1 The converted value is displayed
n" 1‘! > (2) ," ” " f’ to L;' Lf’ f_"' in units of 0.1 (10 rpm).
- « o - - ='| = = | From 1000 1o 9990 rpm
H
FUNG T T — —] The converted value is displayed
3 ;‘ ” l, j, w0 L ” l" "' in units of 1 (100 rpm).
- IR From 1000(} to 60000 rpm
NOTE: Motor pole number can be set by .
—.l' 5 The current outputted by the inverter is menitored. The display is as shown below.
i I~ The output display accuracy is about +10%.
-1 = . Inverter output current: It
;_’ ﬂ! f_, Display Monttor display current: lmc
T when Rated current of the inverter: IR
=l = = | stopped 7[”’“:[“' M 100<x10%
Output s 111 [ {0171 {1} A current between 0.1 and 99.9 A
current FUNG LE 1) 0 T is displayed in units of 0.1 A,
monitor i 3 ——
11 A current between 100 A and 999 A
I'| is displayed in units of 1 A,




Monitor
mode Contents and display
contents
9 The product of the value of frequency converted value setting (A47) and that of output frequency
i1 7 (d0) is displayed on the monitor.
A — g -
i
Fung (D ,’,’ ;' ,’ o "-,'! "—," '-,’ 0.0109.99
B —
U W o—— innl 000
Frequency pasE (2) Wit 1d Lo 7T 7 10.00 to 99.99
converted FUNC - = -1--=
value U )
monitor 3) ,’ ” ” to "—,’ "—,' ’—..’ 100.00 to 999.99
AR RN
(4 ] l'_l J_f to _f _.l _]u 1000.00 to 9999.99
(5) ]:' ;‘ ’I ;' to ;‘ —J' L]lll 10000.00 to 39960,00
| When a trip occurs, the cause of the trip is displayed in this code. As a general display,
i the contents of the latest trip are displaved. Whenever the | #8k | key is pressed, the content
-1 - of each is displayed. FUNC
P #HaE ek
Trip —  [FUNC| ——— [FUNC ——  [FUNC
i i1t NN 1 C 0 NERIE:
monitor .\'J H it HAt RN
) Trip cause Trip current “'0]“13% t:;‘l‘l";f“ trips
(Naote 23
i
NOTE 1: When there is no trip, | is displayed.
NOTE 2: The above example of the voltage between P(+} and N(-) indicates 390 1o 399 V.,
DA R e . . ERERN H
NOTE 3: When thc‘isz‘?OigégET key is pressed after a trip occurs, ” ;l ,'t f, J-'ls
is displayed. o
_1' P i The causes of the last trip and the last trip but onc are displayed. When the command is displayed
gl and the| #4E | key is pressed, the trip cause is displaved.
= FUNC
PRRE e
Tei i FUNC| ——— [FUNG| ———
- o AT O
istory T e I T RN
monitor L x —= =
Cause of the last trip  Cause of the last trip
but one
e
FUNG -
H ] P
NOTE 1; When there is not a trip history, ! ! lis displayed,
p ol L play
NOTE 2: How to delete trip history data
Sec page 7-14.
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€@ Function mode

Contents and display
Methods for setting the output frequency are as follows:
1. Digital operalor - ... ... Refer to this setting.
2. Control circuit terminal ---------—--——- Refer to this setting.
(multistage speed command)
3. External analog input ----==-~~—---—-—- Refer to page 6-2.
(Gto 10V, 005V, 410 20 mA)
4. Remote operator —-------—--~~--------- Refer to the explanation of each remote operator.
(new type, general purpose)
5. Optional PCB -~ -~ - - Refer to each optional PCB operation.
(1) Setting from the digital operator
Cini 1 _l, !l A frequency between 0.01 Hz and 9.99 Hz is

set in units of 0.01 Hz.

[«]
—_—
[»]
T
—t

,‘ ', A frequency between 10.0 Hz and 99.9 Hz is

F%I‘?JEC LHLAL setin units of 0.1 Hz.
Cl o — [fnn .
f ) <« it 1] A frequency between 100 Hz and 400 Hz is
- e === F LI set in units of 1 Hz.
FUNGC Initial set value

When thelz’ or key is pressed continuously, the value is changed continuously.

(2) Setting from the control circuit terminal {multispeed setting)

The output frequency at the multispeed can be set as specified below, When the running
mode is the process stepping mode, swiich it to the multistage speed mode by the remote operator.

@ Connect the multispeed terminal for setting the frequency to P24.

(The relationship between multispeeds 1 to 7 and the control circuit terminals is as
shown below.)

. Control circuit terminal
Multispeed . *1: By initialization, the multispeed can be
REREREE i 1 2 [3(D) set up to the third stage. When CF3 is set by
Multispeed 1 ON OFF terminal atlocation (in this case, intelligent
k k k Multispeed 2 OFF ON OFF input terminal 5 is allocated}, up to the 7th stage
| [Multispeed 3 | ON | ON can he set (set by the extension function mode
CH1 CF2 €73 Multispeed 4 | ON_| OFF o L allocation: €0 1o C7
anmple of terminal connection Multispeed 5 QOFF N ON q"ette v;%;’:_t i"(pcl';:;';m'"a ocatton: o
of source - N -
Refe 1o page 5-5. Multispeed 6 | ON | ON
Multispeed 7 OFF ¢ OFF

@ Set an optional output frequency using the Elor Ekey.

L 3
@ Press the [FUNG| key once to store the set output frequency.

NOTE 2: is displayed.
@ Press the E] key once. (Check whether the output frequency, which is s et,
is displayed.)
® By repeating (1) to (4), the output frequency in the multispeed mode can be set.

NOTE 3: Whenever any data is changed, be sure to press the - key before starting

the next setting. Note that when the F%IEIEC key is not pressed, the data will
not be set.

NOTE 4: When setting to over 120 Hz, the changing over maximum frequency is necessary.
Remote operator or copy unit must be used
(When the value is switched to 400 by F-30, an output frequency of up to 400 Hz

can be set.)
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Monitor
mode

Contents and display
contents
-~ Set the motor direction.
LU %
I I Set the motor direction when running by pressing the| gy |key.
NOTE: The setting during run is impossible.
- F%:IEC Initial set value
unning - -
direction IL L!f IL Forward run
e Switching can be done by pressing
e e ][] ey
I Reverse run ) '
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Contents and display

T

b
—_

These commands set and display Acc. time (F] _5]) and Dec. time (F| ]>.

il |Z| lTE} a3

Setting range Period
0011099 | Every 0.01s

ccelera- Fl &§l—(30.0 Fi & 100109995 | EveryO.ls
ea time 1 100109995 | Eve
ry 1s

- I
Pecelera-
e time 1 /

- 0o 1]

» Acceleration time 2 and deceleration time 2 are set when CH1 is connected with P24,
» When a time of more than 1,000 seconds is set by the remote operator,
is displayed on the digital operator.

- _ Set torgue hoost

LU

! L + Motor torque can be adjusted to increase the output voltage when the starting torque
— is not sufficient in V/F control. Pay attention not to cause the motor to burnout and

an inverter trip.
Manuai » Setting is effective only when V/F control is selected.
wrque
boost Qutput
setting Setting method VOIAGE frmvmmmmmmmmmmemeoemnsonransy ;
¥ @ 0% |
ke it

Initial valpe

FUNC FUNGC
About 11.8}-771. ;
ElTEI : } Qutput
A  froquency
0 510 25 50 Hz

6 12 30 60

(V-Boost F 20.0% is set
with the remote operator.}

> r
1S
o e
1

i

1

|

With the remote operator (DOP, DRW, HOP, or HRW),
point@in the torque boost graph can be changed within
the range of 0% to 50% with respect to the base frequency.
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Monitor

mode Contents and display

COntents

o Switching the run command and frequency command setting modes

! A Set the run command and frequency command sending destinations. The standard specification

selection range is from 00 to 03,
Run Set value Run command to Frequency command to
command-
A A . -

ing . I Digital operator Digital operator
method . Digital operator Terminal block
Frequency . Terminal block Digital operator
command- | 1pitial value 0 Tt Torminal Dlock
ing » i erminal bioc erminal bloc
method

NOTE2: When option 1 or option 2 is selected for "Run command to"" and "Frequency command

§
;

Digital operator

Option 1

B 5 Option 1 Digital operator
Option 1 Option 1
Digitat operator Option 2
. Option 2 Digital operator
Option 2 Option 2
Terminal block Option 1

Option 1

Terminal biock

IRl
SIS Sl
ny S| 0

Ferminal block

Option 2

. Option 2 Terminal block
. Option | Option 2
. = Option 2 Option |

Setting method

e
FUNC

o1 e
Initial value FUNG

Fl 8—— [ Ol——F 5

NOTEIL: The run command and frequency command sending destinations can be set to any
of the terminal, operator, eption 1, and option 2. Select the relevant set value,

to," the digital operator and terminal block cannot issue commands. Set option 1

or option 2 (set values - ) only for operation or frequency commands
from the optional PC board.
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Contents and display

Adjust the analog meter connected to the frequency monitor

terminal. (Initial setting of the [FM] terminal: Analog frequency monitor) Source type wiring
When operation starts, /T output between FM and CM1 terminals js By Refer to page 5-3 )
FM

proporticnal to the output data. Adjust the meter so that it indicates
| CMI1
| E PLC

the maximum peint when the output is at the maximum,

QD “{ |Ll.| ’ ) P24
e B i ) T
i BE -
FU;C Initial vaiue {FUNGC Output=M
T
O ——[[12] '

When adjusting the analog meter furthermore, repeat the same operation.

——  Maximum level of analog meter
Frequency monitor: {A63 maximum frequency setting)
Current monitor:  (200% of inverter rated cutrent)
Torque menitor (200% of rated torque)

[P
| «—=
iy n

NOTE 1: This function is vatid only when the analog monitor is used.

(Freqency monitor, current monitor, torque monitor)

Motor
~eveiving
- »ltage
~tting

NOTE 2: The adjusted value when the input terminal STN (initialization) is used is
the initial value.
. ik .
= Set the motor receiving voltage. When the | yng| key is pressed once, the current set value

of the motor receiving voltage is displayed.

@ + Set the receiving voltage
from the data on the left.

400 V class 1"” -"5”'"‘""3‘

Ininial value

il

Wik
FUNC
T ) R —
P L e——
FasE
FUNC

F.xtension
‘unction
\ritiﬂg

Sclect the item of each extension function. After setting, the display is returned to the code
display.

OAfter data is changed, be sure to press the F*ﬁigc key to store it.
(=) Dy
F%ffc Code selection F%;bc Code selection
FliH)s > B g — (00
e
e B @ vit| @

77 When the data is changed,
. the display blinks,

‘ (Set value storage wait state)

PEE
When the FUN.’E: key is pressed, the display stops

blinking and the data is stored.
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node Contents and display
Soments
P Adjust the analog meter connected to the frequency monitor
:. "' ,’ l’ terminal. (Initial setting of the [FM] terminal: Analog frequency monitor) Source type wiring
- When operation starts, T output between FM and CM1 terminals is By Refer to page 5-3
proportional to the output data. Adjust the meter so that it indicates . ™
the maximum point when the output is at the maximum., l CM!
Amalog 1
ameter | 18 0] e J PLE
sdjustment @NE ’ r F2
T
R4E HAE o
FUNG| TInitial value |FUNGC Output - ! (varation)
7 37 )
—— 3 ——FIT]
When adjusting the analog meter furthermore, repeat the sarne operation.
@Tl Maximum level of analog meter
Frequency monitor: (A63 maximum frequency setting)
E 5 8 Current monitor:  (200% of inverter rated current)
[ Torgue monitor; {200% of rated torque) ‘
NOTE 1: This function is valid only when the analog monitor is used.
(Fregency monitor, current monitor, torque monitor)
NOTE 2: The adjusted value when the input terminal STN (initialization) is used is
the initial value.
~ . e )
b * Set the motor receiving voltage. When the {7 yne| key is pressed once, the current set value
| g £ FUNC|KEY 15 p
' of the motor receiving voltage is displayed.
= Set the receiving voltage
Motor F*ﬁ:JEC @ from the data on the left.
receiving
voltage <> 400V class |"f /5] %‘QI
. Initial value
setting re
FUNC
|,_— 111 Select the item of each extension function. After setting, the display is returned to the code
1 display, prrvmy
— O©After data is changed, be sure to press the FUlflrb key to store it.
Extension TREE AL
function FUNG Code selection FUNC Code selection
setting

r >\ 0 — g
#eE
e @1 || @
When the data is changed,
the dispiay blinks.

‘ (Set value storage wait state)

When the |FUNC| key is pressed, the display stops

blinking and the data is stored.




Returning to the initialization (State set at factory before shipment)

When returning the equipment to the initial state set at factory before shipment for some reason,
follow the following procedure.

(1) Allocate STN (set value ) to one of the input intelligent terminals.
(Use [C] !]to]|C] 7]in the extension function mode to set the intelligent terminals.)

(However, [C] f7]cannot be used since resetting RS is initially set.)

{2) Short-circuit the STN terminal and P24 (CM1#), then turn power off and on. (When the power
is turned off, do not turn it on again until the CHARGE lamp of the logic PCB goes off.)

(3) Keep the STN terminal open for more than 6 seconds. (When keying, resetting, or turning
power off is performed within 6 seconds, the equipment may not be initialized.)

(4) Turn the power off after more than 6 seconds. (When the power is turned off within 6 seconds,
the equipment may not be initialized.)

How to Delete Trip History Data ([g] /], and [J] / 1)

To delete trip history data for some reason, follow the instructions shown below using the remote
operator (DOP or HOP) or copy unit (DRW or HRW).

1. Using the remote operator (DOP-OA) or copy unit (DRW-OA)

(1) Display (trip history count clear) or the function mode initial set-

ing [T

(2) Move the cursor to beneath the initial set values. Select CLR and store it.

(3) Tum the power off once and then turn it on. or close the reset terminal RS-P24 (CM1*) for
approx. a second. By this, trip history data is deleted.

(4) When trip history is deleted, data of [F-38] is set to [CNT]. Trip counting restarts.

2. Using high-performance remote operator (HOP-OJ) or high-performance copy unit
(HRW-QJ)

(1) Display [TCNT 0: CNT] (trip history count clear) or the function mode initial setting
[2-1 INIT].

(2 Enter a count clearing value [0: CLR] from the 10-key pad.

(3} Turn the power off once and then turn it on. or close the reset terminal RS-P24 (CM1*) for
approx. a second. By this, trip history data is deleted.

(4) When trip history is deleted, data of [2-1 INIT] is set to [CNT]. Trip counting restarts.

NOTE: Symbols * are indicated for Sink type wiring.
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. 3 Extenston function mode contents

} Saxnsion
{ Sncuon Contents and display
H owde
—
a0 Set the control method. Select one of the foilowing control codes.
Y
_ B o
FUNC| Initial value
Ceatrol — m ..... V/f control (VC)
5 A Constant torque characteristics
wttmg FUNC
. _____ V/f control (VP1)
X Reduced torque characteristics,
E| 1.5 power
_____ Vif control (VP2)
Y Reduced torque characteristics,
E @ 1.7 power
Dj _____ Vi control (VP3)
Y Reduced torque characteristics,
El 2.0 power
. _____ Sensorless vector control (SLV)
A
DE _____ Vector control with sensor (V2)
NOTE : Vector control INV only
(Feedback board is nesessary)
0 f
Set the motor capacity and number of motor poles according to the motor to be used.
1 i The maximum rating of the applicable 4-pole motor for each inverter
i} { is set initially. NOTE:
M . When the data does not match
'_, _, OtoT capactty No. of motor poles that of the mooter, satisfactory
- - [ ] characteristics may not be
i1 f_ Hm DE, obtained during the sensorless
vector rumning.
Mot BeE EI iT @ e T The full performances may
b o m:t FUNC FUNC not be demonstrated if the
| capacity, o |—J—n" ] ——— rating of a motor used is low or
motor ‘__‘— 7 SU 'q Ll DEI less than the maximum
pole count REE BEE applicable rating when
setting FUNC IE’ FUNC EI the sensor-less vector functien
Y v is used.
y Initial The sensor-less vector opera-
E‘] value tion is disabled when two or
more motors are running.
IE @ IE' |Z| Set this data properly according
¥ ¥ to the motor used if its rating is
not the sare as the maximum
m . applicable rating in ViT
{European version) operation.
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Extension

function Contents and display
code
— _ Set the response speed (ASR system gain) between the inverter and motor. When increasing
H -II or decreasing the current motor response speed, adjust the ASR system gain. When the set value is
- decreased, the response speed is increased. When the set value is increased, the response speed is
decreased. @
Speed A
] 3 constant between 0.01
control U000 <>58l595) and 9.99 is set in units of 0.01.
response
constant e ..
setting Func| Initial value
A constant between 10,0
_ A1 —»
- 001 <=*318.5] and 99.9 is set in units of 0.1.
HiBE
FUNC @
A constant between 100
g —»
LAgd] “@[E’JS 5] and 655 is set in units of 1.
— Set the frequency for starting output of the inverter,
H Ll" Set a frequency between 0.1 Hz and 9.99 Hz in units of 0.01 Hz.
Quiput vollage
-E] v
Start E
frequency E lT @
adjustment HeE HEE
FUNC| Initial value |FuNC

Al Y — G0 — /g
¥ |[=

'¥a] 0 010 999

' B
[N Maximum

frequency
When the start frequency is increased,
the acceleration or deceleration time 1s
decreased.
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Contents and display

Set the limits of frequency setting within r.helFi' | L{|start frequency adjustment range an
maximum frequency setting range. When a value beyond the limits is inputted from the operator,
it will not be stored. Even if a value beyond the limits is inputted as external analog input, the set
value will not be changed.

Maximum o (400) _
frequency limiter Setting example
p {When an upper limit of 45 Hz and a lower
F%EJEC IE} lT limmit of 20 Hz are set)
U - Output frequenc
E] < . Initial value (60 [13-12; aueney
LT
FUNC Upper limiter 45
Minimum n (400) Eower limiter  »
frequency limiter
) W[ .
FUNC Frequency command

Al Gl—=>

ik
FUNC

Initial value

(F-SET)
NOTE: Setting conditions
0 Hz or upper limit = lower limit
When ( Hz is set, the limiters will not operate.

Jump

frequency
setting 1

Jump
frequency
setting 2

Jump

frequency
setting 3

To avoid 4 resonance with the load, the frequencies at up to 3 points can be jumped. The setting
order and the execution order may be changed.

The frequency equivalent to the jump frequency setting width (+ 0.5 Hz) (Note 1) cannot be set as

a jump frequency.

NOTE 1: The jump frequency can be set by the remote operator.

NOTE 2: As to the frequencies which are set by the jump frequency setting function, the set
frequencies are jumped but the cutput frequencies pass.

Setting example
Jump frequency t: 10 He
Jump frequency 2: 30 Hz
Jump frequency 3: 45 Hz

Qutpint Jump frequency width: 0.5 Hz
frequency T
0 i
Set f oy (V Qutput f v 45 oA :
et frequency (V) utput frequency (V) Adjustment range i
30 PR -
h} !h::nca?e 1 8 Q In the case i
ol jump lrequency of jurmnp frequency 2 10 L ______ !
[¥] || [a] 7 |
= A B 1
i in the case - - .
FUNG]  Initial value of jump frequency 3 B V)
EEE— 30 [y} / i Speed command
j 4(——~—— : - frequency
HBAE Deceleration [ A W, | 0.5 Hz Frequency which
FUNC ¥ 05 Hz | jumpsby 1.0 Hz

Acceleration
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Extension

function Contents and display
code
0 Set the switching frequency of the power module.
L i
i HHEE (NOTE 1) [ f@sE NOTE 1: The initial value of carrier frequency
FUNC!| Initial value |FuNC varies with the inverter capacity.
113 . C .
Carrier m » n ’- —— Carrier frequency initial value
frequency lT EI European version cT VT
setting 035 10 LS50 HF 16 kHz 3 kHz
]
E.Ll 220 HF 12 kHz 4 kHz
NOTE 2: The value of carrier f - 300 10 370 HF W0kHz | 4kHz
: The value of carrier frequency is in effect
.. . . 6kH 4 kH
in its permifted range in VT mode when 430 10 550 HF ‘ :
the VT mode is used either by the setting CT: Constant torque --- - - V/F: VC, SLV, v2
I or setting 2 and when the second setting | VT: Variable torque ----- VIF: YPL, VP2, VP3
function is in use.
— Set the frequency commands (voltage frequency command (O-L terminal signal), current frequency
H ,l' ” command (OI-L terminal signal), and the number of samplings.
s s NOTE: How to set
A
FUNC] lnitial value |FUNGC F | J|: The number of samplings is set to 1.
- The reaction time bgcomes shorter, but
Frequency _"“ . the output frequency becomes likely to
command . vary.
samplmg E' D] : The number of samplings is set to 8.
frequency The reaction 1ime becomes longer, but
setting . the output frequency becomes stable.
= Set the output frequency of each multispeed speed. When setting four or more speeds, refer to the
ot itern of output frequency setting.
it L —— Example of the connection method for European version —
Referto Page 5-3
= | 11 Initi 8 7|6
H ,f _i' Initial value ™ | cMi| pLe | P24 | Fw | pew | cR1 |
= In the case
of multispeed | HHE T |—| é é é é
f_l ! L setting | FUNC i I E ]
NI Rlidl<——=!I2l
FFSEEC (400) Example of Multispeed setting
i Control circuit
Multispeed ] . Muliispeed terminal
tting 1 In the case of multispeed setting 2
setting m I3 (7) CF1 | (&) CF2
) - Multispeed | ON OFF
z::::sp;ed In the case of multispeed seiting 3 Muliispeed 2 OFF ON
& Ay Multispeed 3 ON | oN
Multispeed NOTE: When using four or more multispeed commands,
setting 3 use the multispeed terminal (CF3) as an input terminal.




Exx-sion

famcnion Contents and display
LAk
- T Set the electronic thermal level. Set the thermal level in accordance with the rated current of the
A motor in units of 1 (%),
T . _ _Motor raled current X 100
Rl Adjustmentlevel = 0 o fated current
] H 57 !
Whectronic cu Time(s) A
. G ,
Werrmal Setting method @ 20% 120%
Bk B
i B Inverter rated current
w4 pstment FUNG| TInitial value |FUNG
o] rii7 ] =t
— 23
lT 0 ( L L 1 L "-.
120 20 100 150 200
-t Inverter current (A)
NOTE: For the J300-075HFE4 (European version), do not set the electronic thermal level to 113% or higher when VT
{VIF-VP1, VP2, or VP3) is set. If the level is set to a valuc between 113% and 120%, the electronic thermal
relay may not function under an overioad, stopping the J300 with an overcurrent error message,
i o Sclect the electronic thermal characteristics.  Set the thermal characteristics in accordance with
_P _Ji_h | the Joad to be used. For frec sctting of set value 2, the current and frequency can be set by each
L 1h | remote operator.
o Set value Function
. Initial value 0 Constant torque characteristic
Electronic 1 Reduced torque characteristic
“sermal T . -
. ree semng
maracter-
. 2 (Can be set by the remote operator)
i
stfection =
. A Constanttorque (Each characteristic
Setting method characleristic 44 60 Hz or more is 100%.)
¢ vl & w
e N et = 8ol ..
FUNC| TInitial value |[FUNG & ;
JU ,-:a‘ { 3 : : :
[EI o 60 ! . Reduced torque
a : charactenstic
(4] 5 |
o : : :
ol — : ' >
. 5 20 60 120
Output frequency (Hz)
——— Set the pole number of motor to convert output frequency into motor rotation speed on monitor
o mode funciton n .
{
. _E Settable numbers )
. ’fz, 4,.6,8, 10,12, 14, 16, 18,20, 24, 32, 36, 48
Motor pole .
number Setting method lT @
setting HRRE e
for motor FUNC| Initial value [FUNG
= ==
speed —[T 4 AlcS
monitor




Extension

function Contents and display
code
— Set the frequency for starting output for an external frequency command (0 to 10 V,0to 3 V,
i 4 to 20 mA) and the frequency for ending cutput. When 0 Hz is set, this function will be canceled.
ril 4 Y g outp
I " NOTE 1: The standard setting is 0 Hz.
E:::(i:;na:t;r;quency Initial value - 60‘ ) In this case, the sclected V/T
setung . 1 z pattern: is used for running.
7 77| | Setting method Lt = P NOTE 2: When changing the V/f pattern
] E : after [A[26 (start) andi Ai27] {end}
FE Py EI @ 2 i are set, readjust [A126] (start) and
FUNG R I A[77) (end).
External u = ! NOTE 3: When AJ26] (start) > A.27] (end)
- =N E ! is set and the frequency command
frequency Eb - & T i value is minimized (0 V or 4 mA),
. & 400 — > the output frequency may he
setting F*ﬁ:;éc ( ) 0-mmonnes W0V Frequency lowered than the value which is
start g """"" : g()vm commund set by [A]26: by 0.1 to 0.3 Hz.
External fre quency The reason 13 that it is judged that
. Output there is some frequency due to
External setting end frequency®0[ 77T noise on the signal line and it is a
) {Hz) . normal operation.
Frequency Same as A26 ! NOTE 4: The setting shown left is also
setting end possible with F31 of the remote
S Operator.
0 1 .- a4y 5 commnd
4 T2 - 16k A
C:Jdﬂ:‘m\:i‘ll'ltl]]n(gl‘.}% 3 T~ ?3-?1;1‘:-::3&(80«:;)
T = Set the inverter retry method when a power error occurs.
LR LI | Select the set value of the retry method to be used. ) ,
i Set value Function
. iti 0 Alarm output after tripped
Initial value P bpe
Seiting method : D ; X
gceleration stop at the time
Instanta- @ of rest;)rt
restart FUNC| Initial value !FU NC 2 Frequency matching §tart at the time
sclection | (AT 35— [ ] EER] orrevan (R )
' Restart 3 0 Hz start at the time of restart
" mnesta '
| selection || NOTFE 1:  When the base frequency is one of the following ones, frequency matching may restart at 0 Hz.
When the base frequency is 60 Hi: Driven at 40 Hz or less
When the base frequency is 50 Hz: Driven at 30 Hz or less
For other precautions. refer to Chapter 1, "Instantancous stop restart” of Appendix 2.
NOTE 2:  Since the retry mode is selected. the equipment restarts for trips of overcurrent, overvoltage, or undervoltage.

For undervoltage, 16 retries (1 7th trip} are executed.

For overcurrent or overvollage, 3 retries (fourth trip} are executed.

Do not use this funclion for a case that a fallen substance should be held by the machine brake when the motor
is in the free-run mode.
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Tl ON Contents and display

— Set the usage ratio (%) for 100 seconds of BRD.
§ _I{l | When the BRD operation exceeds (his setting, NOTE 1: The internal BRD circnit is not mounted

l-f 11 ; : in an inverter other than the types 055HF,
'] | the operation will be stopped. and OTSHE.

m NOTE 2: When (} % is set, the BRD will not be
Sraamic | Setting method operated.
Wraking Iil |Z’ NOTE 3: When T exceeds the set value, the BRD
wage ratio v T will be stopped.
FUNC] Initial value |FUNC NOTE 4: When mounting an external BRI uni, set

m —_— m the usage ratio to| [{}{ ]| and remove the
l T internal and external resistors.
NOTE 5: The initial settings of 110-1100HF
T

Function contents

tl 2 3 NOTE 6: Conditions when using the external
" " resistor are shown in the table.
BRD ON
ON ON ON Inverter requiring an external resistor
n 100 seconds Model 055, 07SHFE
tl +t2+13 . RB?2, two each in series
T= (100 second: X 100 External resistor (70 ohm or more)
Usage ratio Max. 10 (%)
Built-in resistor 30Q30W
Usage ratio Max. 1.5 (%)

NOTE7:  This function cannot be used for the inverter types 110 to 1 I1D0HF which have no built-in BRD
{dynamic braking) circuit.

—~—— | When frequency arrival signal output method 2 is selected, an output signal is outpuited
_-" I |atan optional frequency. When frequency arrival signal output method 1 is selected, an output

' signal is outputted at an optional frequency or more. For acceleration E] and deceleration
= 15 |F}| Y Zl the frequency is set it units of 0.1 Hz (in units of 1 Hz for 100 Hz or more},

i L,H |
H U E@ At the time of acceleration, an output signal
: is tummed ON in a range from the set frequency
Arrival Setting method Iil IZI 0.5 Hz to the set frequency +1.5 Hz. At the
ional . time of deceleration, an output signal is turned
optiona n Fh"-lcg’; of cgmonal e ON in a range from the set frequency +0.5 Hz
arriva uency L th -1, .
trequency | o ion” |FUNG| it vage st eeney 15
g — ' Output
Gon Eﬂd— .r'I'] frequency f
W
Arrival FUNC 1,71, Y ATV 05Hz _
optional Eilel settng ' -15Hz
frequency e
. 1.5 Hz :
at decelera- ] E @ g@ A T0.5 He e
" In the case of optional Bl /it H i !
on arrival frequency B . N ' i !
of deceleration FUNC| Initial value 0b— : — -
» Oumput | 1 ON & v .
Eim -— ']] signal | [ ! Running
(FAD | i % ) tme
e o 0
FUNC .LL_““‘ ms

——— -
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Extension
' Contents and display

function
code
— Select the output monitors signal at the control circuit terminal FM from
H f__,H_! I | the table indicated below.
Set value Function
Monit Setting method HEE Initial value} O | Analog output frequency monitor
onitor -
signal T E lT e I Analog current monitor
selection FUNC FUNC 2 Analog torque monitor (Note)
4" —>@ﬂ’ 3 Digital output frequency monitor

Initial value

Qutput monitor signal Output full-scale value NOTE: Usc the analog torque menitor function only in the
sensorless state. Under the V/f control, an appropriate
20 | Frequency monitor |[B]& ] Maximum frequency valuc is outputted. The accuracy is +20%
g - {a rough value).
& | Current monitor | 200 of the rated current
< Torque monitor 200% of the rated torque

—T——1 | Setaconverted value for frequency converted value monitoring. The product of this setting and the
i ll ouptut frequency (d0) is displayed as the value for the frequency converted value monitor (d3).

il

-t

Setting method

Frequency
converted TR E 'H @ e
value FUNC FUNC

serting (ALY A——[0L

Initial value

Vi@

Set the maximum voltage to be supplied between the terminals O and L.

L
IR
n I\
Setting method . TR0
Analog DCOTO L0V
: 500 £2 to 2kQ) i
1nput' BRE E lT IZ] T ( ° Inpmfilg1 Eﬁme
selection FUNC FUNC Terminat connection example
B —— A
E] — > ﬁm Set value Function
Initial value -
0 Max. 5 V input
Initial value| Max. 10 V input
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AETon Contents and display
L
- — | When selecting the frequency arrival signal at the output terminal, select the arrival signal output
r ! I__J‘i method.
i
= . =
[ [ Qutput
Sedting method .- fl'Cq]l)]CDC)' A O3Hz setting
) | WY
Frequency Bk B i
amal FUNC FUNC !
sl A9 —[ ] Gl R -
s=cput Initial value Arrival " eoms ON
wrthod signal . '13’/ / //7 >
; At the time of constant
Output speed arrival
frequency A
(Hz)
Set value Function
0 At the time of constant speed arrival L‘;ﬂ:‘ L.5Hz
|
1 Optionally set frequency or more ) AN
- : *i* 60 ms ON ! Titne
Arrival .
2 Only optionally set frequency signal 707 770
Set optional frequencies of sct vatue 1 and sct ' < L
- Optionally set frequency
value 2 by IF-"] _-_,’_'?| and|F-"| L"S| D-jl or more
Cutput _
{{_‘I*Q)“ency 2 0.5Hz EEE
. - Z i
NOTE 1: The frequency arival signal SR su \ B0
can be alliocated only to one , : i: seiing 4
of the intelligent output terminals, ! i ' N S
It cannot be outputted to 0 : ! 0.3Hz, 1Ny
an individual output terminal . | ON ' ' ON !
for acceleration and deceleration. :\,;;]ﬂ l V 77 V7%, e
NOTE 2: Selection of arrival signal output = - 60ms 6o mf
method for relay option board (J-RY) " )
can be done by remote oprator and : Only optionally set
F-48 funciton. frequency
— Sclect an operation after a free run stop.
[ d
|‘||r; i‘,f‘; set| |00 and| [0 Hlwith the [A] and @ keys.
Restarting | Setting method
after FRS Initial value
~ignal ﬁ - > Set value Function
selection e 0 f matching
Fung| [V] ” A ! 0 start Initial value

L&a]
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Extension

function Contents and display
code
T — = Adjust reduced voltage start.
RN
] _
U e B —— NOTE: How to set
FUNC| Initial value [Fync m There i educed vol The rush
= = . There is no reduced voltage. The rusl
Fy’ b 3 —’DEI ﬂ : cusrent at the start of the inverter is
Reduced E] . increased but the motor reaction time is
voltage . decreased.
soft start el .
i [[[_&]: The effect of the reduced voltage is
setting large.
. 5’ The rush current is reduced but the
motor reaction time is increased.
R IRE Select the running mode. Set the running mode to be used.
M Setting method . Set value Function
E] @ Initial value| Normal running mode
Rusnnin e e 1 Encrgy conservation running mode
" g FUNC FUNG 24 £
mode = - :
] ) ~ 0 Fuzzy most suitable acceleration
selection > > - 2 Y lexati
Initial value and deceleration mode
NOTE: When the fuzzy most suitable acceleration and deceleration are selected and the load inertia (motor shaft
conversion) is more than about 20 times of that of the individual motor, an overveliage trip may occur.
if this ocours, reset the mode to the normal running maode. For other precautions, refer to "Precautions for
fuzzy most suitable acceleration and deceleration' of Appendix 1.
T » Set the running command se as to be inputted to the terminal.
S, i ] I 2 | [y -
i I_J { {Sel F to or }
= Since jogging is a direct input operation and may be easily tripped, set the jogging frequency
to 5 Hz or less.
Jogging ing m 5159
frequency Setting method . Exampie of the connection method
. — for European version
setting Hae EI v” @ Hitse Refer to Page 5-5
FUNC FUNGC {REV} {JG)

Initial value

G- i

'm I No freguency can be set SWFW SWIG
() between 0.01 Hz and 0.09 He,

AE)— (100 ——H61 Tl (Tl -]

= Operation timing

SWIG / S
20 msec min :
— >
SWFW (777 V77
Motor Free run
rotation

The free run operation is performed immediately after
SWFW is turned OFF.

No jogging operation is performed when the set value is smaller than the start frequency .
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function Contents and display
code
——] Set the base frequency and maximum frequency.
Ll. (-l -, q }' m eq y
R Setting example
Settingmethed [ {3J[]
--------- 100%
OC3 ’ !
) 33 e i |
" "J J FUNGC ) lT L FUNG i E
. | AEI——[T50 AlGZ ; |
Initial val 1 '
m:;ncy e 60 Hz 60Hz 120Hz
f f
EI lT @ (A62) base frequency (A62) base frequency: 60 Hz
P e e (36D memm ey
frequency 400)
witing (

When the frequency is set so that the base
frequency is larger than the maximum
frequency, the base frequency is forced
to be made equal to the maximum
frequency at the start of running.

NOTE 1: When a frequency more than the base frequency 60 Hz
is used, the motor is not a general purpose motor but

a special motor. Therefore, the maximum applicable
motor set value is different.

When the kW disptay is the same, the inverter

capacity may be increased.

Freely setting range

NOTE 2: Set the base frequency according to the specifications
of the maotor. When the base frequency is set to less

than 50 Hz, the motor may be burned,

30Hz ©60Hz

—
l--

B

—
—

Select 120 Hz or 400 Hz as the upper limit that can be set in the maximum frequency setting (A63).

ALY «<— 20

Wae | Initial value
ax - w|l@
Maximum
frequency v”
selection
Eilen]
I Adjust the refationship between the external frequency command and the inverter cutput frequency.
i A 8L : Voltage command (O-L)
xInl : Current command (OI-L)
Thit | This function is factory-set to the apprepriate position. If this setting is changed vnnecessarily, the
—t correct relationship between the external frequency command and output frequency is no longer
Frequency maintained. This will result in poor control performance. Adjust the setting of this function only
command when the output frequency does not conform to the external command.
output Adjustment method
frequenc Voltage command: Put voltage command (10V of 5V) to O-L terminal, and adjust unit
.q Y output frequency comes to maximum.
- adjust Current command: Put current command (4-20mH) to OF-L terminal, and adjust unit
10-L, OI-L) output frequency comes to maxirum,
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Possible to select a performance of a release timing of alarm signal when giving reset signal

from [RS] terminal

NIt
B e Set value ‘ Performance
Selecti H FUNC| Initial value {FUNC . - ?g:f[%gl]lal t///j
election » | O] [rerminai 7
of reset m Hﬂ gm . 7
terminal Reset signal
perfor- lT D:I . tf-:mriglsl .
mance Djl QJ?;L’(‘ o &
rnn e These functions are used 1o set PID control operation gains.
K | E] P (Proportionat) gain, Ei I {Integral) Gain adjusting range
Ao gain, Ei D (Differential) gain P 001t05.0
(1|7 i| |+ Seteachgain. 1 0.010 1505
Setting method D 010 100.0
707 (5]
— e u [A]
FUNC FUNG
Propor- | [A[S0]——[ [ 10] AR50
tional gain Initial value
setting E lT @
Integral
gain | G0
setting
Differential

gain setting

XK
f54

PID
control

selection

+ This function is used to control the PID functions incorporated in the inverter.
« This function is also used to select a feed-back signal input and set a magnification of the integral

gain setting value.

+ For details of PID control, refer to "Appendix 8 PID Control Functions",

Setting method

BiE
FUNC

AGH——[ 1 O ——AlF4]

Note 13
Note 2:

affm

Initial value

HEHE
FUNC

Set "0" for the use of a PID optional board.
Do not assign a feed-back signal input and an target frequency command

Analog voltage (O-L)

Setting | Feed-back signal | I (Integral} gain
value input terminal magnification
0 Built-in PID function disabled.
I | Analog current (OI-L) x1
2 ! Analog voitage (O-L) %1
3 | Amalog current {OI-L) x10
4 *x 10

to the same terminal. If assigned, the PID function will be disabled.
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fanction
- D‘f- » This function is used to select a method to enter the target value for executing each PID function.
b1 Setti hod Set value Performance
A etting me
5 [ 0 The target value depends
Target on the level set value.
alue B [v] || (4] e
. FUNC 1 Th : :
wrtting e target value is set using
method | [A[F5]—>[ ] OJ——AITF5] the [ET ] frequency setin
- Y g
wiection Initial value thod
method.
NOTE 1: Set "1" when a PID optional board (J-PI) is used,
The value entered to the OS erminal of J-PI is assumed as the target value,
NOTE 2: The target value at set "1" is O-L, OI-L input signal, setting or multispeed
seiting,
il This function is used to set a target value level of PID contrelling within 0 to 200%.
1 11| |« This function is valid when 0 is set for m .

Setting method If an analog voltage is entered as a feedback
ternal Sl value, the feedback voltage (0 to 10V)
target corresponds to this target value level
vaiue level o) [v] || [A] (AR - setting (0 to 200%). In other words, if,
cetting FUNC FUNC when 5V is entered as the target feedback

I Djl value of a sensor, it is converted to an

Initial value internal target vatue, set 100% as this
internal target value.
i Select whether to start auto tuning as well as a mode. When 1 or 2 is set, auto tuning is started
il during the first operation.
- Set value Function
A3 /< — ] 0 Auto tuning is not performed.  |=—— Initial
HEE | Initial value value
Auto FUNC 1 Normal measurement mode
taning IZ| lT E (The motor runs.)
tti
eting 2 R1, R2, or £. measurement mode
. (The motor does not run.)
(For details of auto tuning, see Appendix 1.)
X q L-l Select the motor constant used for sensorless vectror control (SLV).
R =
Set value Data used
Motor koA V] H (] e 0 1 Old Hitachi general. |+— Inita
data purpose motor data value
election | |AII8l—[ | _0|—{AI9E] —
Initial value 1 New Hitachi general
purpose motor data
{(*The Motor™)
2 Auto tuning data
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Extension

function Contents and display
code

— A terminal function is allocated to each of the input intelligent terminals ! to 8. When using a
" ,‘ function other than the standard set functions or changing the terminal order, set the function
= for each terminal. The minimum input signal acceptance time of the input intelligent terminals is

-
| )

to about 20 ms. o _ PCB terminal array
- s Arrary of codes and intelligent terminals M
. Terminal Initial sening CMI1
& J Code Function name rating plate | Europe bLC
Input C 0 |Input terminal setting 1 i 18 P24
terminal C 1 |Input terminal setting 2 2 16 Fw
setting C2 |Input terminal setting 3 3 5 g
lto 8 C3 |Input terminal setting 4 4 11 6
C 4 |Input terminal setting 5 5 9 5 _ Input intelligent
C 5 |Input terminal setting 6 6 2 4 ” terminal section
C 6 |Input terminal setting 7 7 1 g
C7 |Inputterminal setting 8 8 0 1
Setting method H
e e

* Press the FUNC key once for the terminal code to be set.

« The set values of the terminals which are set at present are displayed. Display the set value
of the terminal to be used from the function list indicated below by pressing the key

BEE | 1,
and E and then press the FUNG key.

+ The display is returned to the code display and the terminal function is changed.

Enter the set value of the tertminal name

HhE to be used bypressing the keys and . HHE
FUNC @ EI FUNC

L d——[ 118 >[ [15]|——] O]

Setting example: The RS (reset) function is changed to the SFT (treminal software lock) function.

Input terminal function list

Set value Abgﬁ": ta- Function name Set valueAth; fo- Function name
0 |REV |Reverse 11 1FRS {Free run
1 [CFl |Multispeed I 12 |EXT |External trip
2 |CF2 (Multispeed 2 13 (USP | USP function
3 |CF3 [Muluspeed 3 14 |CS Commerctal power source switching
5 1IG Jogging 15 |SFT |Terminal software lock
6 DB External DC braking 16 |AT Analog input voltage/current switching
7 |STN |Initialization 18 |RS Reset
8 SET | 2ud function 27 [UP Remote operation function, acceleration
9 CHI [ 2-stage acceleration and deceleration 28 |DWN | Remote operation function, deccleration

Precautions for terminal setting
, Same terminals cannot be set between [l Q‘ and l;’__| _:'|
When moving a terminal name to another terminal, set another terminal which is not to be
ued at the setting source before inputting the set value to the setting destination and then
select the terminal name which is to be set at the setting destination.
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Extension

function Contents and display
code
— — A terminal function is allocated to each of the output intelligent terminals 11 and 12. When using
" "' ,' " a function other than the standard set functions or changing the terminal order, set the function for
-1 - each terminal.
ot Armrary of codes and intelligent terminals PCB terminal array
: Terminal | Initial T
i Code Function name rating plate | setting o
Output C10 | Output term%nal sett%ng 1 1n 0 12
terminal C11 | OQOutput terminal setting 12| 12 1 1
setting Input terminal function list
11 and 12 e AL2
Set value] o Function name ALl
0 {FAl |[Frequency arrival signal ALD
1 |RUN |Signal during running The setting method is the same
2 |OTQ |Overtorque signal (Note) as that of the input terminals

Al 18] w0 [R[25].

NOTE: The torque of the overtorque signal can be set by the remote operator. The initial

values of motoring and regeneration are 100% torque. The overtorque signal can be
used only under the sensorless vector control.

Setting method

HHE
FUNC

+ The set values of the terminals which are set at present are displayed. Display the set value
of the terminal to be used from the function list indicated below by pressing the key @

and and then press the F%EEC key.

+ The display is returned to the code display and the terminal function is changed,

» Press the key once for the terminal code to be set.

Enter the set value of the terminal name

BKE to be used by pressing the keys and . HaE
FUNC FUNG

LG ——L [ ] > J——{l/d]

Precautions for terminal setting

Same terminals cannot be set between |;_'__| a"f_;-'l and |;’__| ! :".

When moving a terminal name to another terminal, set another terminal which is not to be
ued at the setting source before inputting the set value to the setting destination and then
select the terminal name which is to be set at the setting destination.

L]

7-30




Extension
‘uncuon
code

Contents and display

TN
U]

Input
terminal
aand b
contact
setting

The input intelligent terminals 4 to 1 can be changed individually to the a contact or b contact
specification. Select the set value by pressing the keys and E by combining the contacts
a and b with reference to the table indicated below.

[Examp]e: When the set value is A: —[Contact a: Input terminals 3, 1
Contact b: Inpug terminals 4, 2

Setting method

e HisE
FUNC Press the @ key 10 times. FUNG

—[ 00| >

Select the contact specification with
reference to the table indicated below.

Initial setting _
(European version)

Initial value (Setvalue| F|E; d|C| b|A[9{ 8] 7|6 514|312 1|0 |a Contactaspecification
{Shorted when power
i d ON
U G _| 4|/b|b|b|b|bjb|bylblalajalalalalaa s tume )
4 g b: Contact b specification
L [g| 3|b|b|b|bjajalalalb/bjbiblaja]aa {Opened when power
c 15 turned ON)
g 2!b|blafla|b|blalajb|bjalalb[blaja
a
high .=
33;1?0 [1)g | 1|bjajblalbla|blalbjaibla|bla|bja

Input terminal a and b contacts function list

Qutput
terminal
aand b
contact
setting

The output ingent terminal 11 and 12 and alarm output terminal can be changed idividually to the
a contact or b contact specification. Select the set value by pressing the keys El and E by
combining the contacts a and b with reference to the table indicated below,

[Example: When the set value is :—[ Alarm output: Contact b ]

Terminals 11 and 12: Contact b

Setting method

ik HWAE
FUNG Press the I_IJ key 3 times. FUNC

Cl2 |l—— 104 > 07 12 1

Initial setting

Initial value ¢ Cutput terminals 1§ and 12
| [U Llll Set value 7 6 4 3 2 1 0 a. Contact a specification
{Shorted when power
Yol E Mjbjajbjlagbja|b)a is tumed ON)
: v —
g" e 12 b b a a b b a a b: Contact b specification
O 3 (Opened when power
lamm| b | b [ b | b | al a a | a is tumed ON)
Sct the high (NOTE} ‘ ‘ -
order to 0, Output terminal code list

NOTE: For details of the Alarm terminal, see page 6-5.
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resistor overload

overvoltage the ouiput of the inverter is cut off.

5

\-
The J300 series inverters are equipped with protection functions against overcurrent,
overvoltage, and undervoltage which protect the inverter. If the protection functions are
engaged, the output is shut down, motor runs free and holds that condition until it is reset.
Description Contents Display
Over current A currrent due to the alternating current CT between the power module | Constant
protection and output terminal {U(T1), V(T2), W(T3}} is detected. speed ;
When the motor is restricted or decelerated suddenly, a large current
flows through the inverter and causes a fault. Therefore, when an Dec. 102
abnormal current is detecied by the alternating current CT and it exceeds oc
a specified value, the output is cut off. (An abnormal current is also
detected in the power module. Refer to B33, EF3], EFF, and EFA.) | ACC:
Overload When a motor overload is detected by the electronic thermal function, (he output
protection . ) '
£ of the inverter is cut off.
NOTE 1)
Braking When the braking time exceeds the satting by braking duty factor, an

command remains.

Overvoltage When the converter voltage exceeds a certain level due to regenerative energy from
protection the motor, this protection function engages, and the output of inverter is cut off.
EEPROM error | When the memory built in has problems due to noise or excessive temperature rise,
NOTE 2) this protective function engages, and the output of inverter is cut off.
Undervoltage A decrease of the input voltage of an inverter results in improper function of the
Arotection 8 control circuit. 1t also generates motor heat and causes low torgue, Output is
' cut off when the input voltage goes down to less than 300 V t0 320 V.
CT error Abnormality on built-in CT and the ountput of the inverter is cut ofl.
CPU error x?lfuncmm or abnosnality on built-in CPU and the output of the inverter is cut
. g An abnormality signal from external equipment cuts off the output of the inverter.
External trip (When external trip function is selected)
It indicates an errer when power is turned on while the inverter is being run.
USP error (When USP function is selected)
Ground fauit The inverter is protected by detection of ground faults between the inverter output E[74
protection and the motor upon power on. There may be the possibility of power module failure.
When the input voltage is higher than the specified value, it is delected 100 seconds
after power is turned on and the output is cut off. However, when a voltage higher
. Input overvoltage | than approx. E
500 to 530 V (400 V class) is inputted, it is higher than the rated value of the part
in use, so that the part may not be protected and damaged.
[nstantanecus When an instantaneous power failure for more than 15 ms occurs, the output is cut
power failure oft. When the instantal"leous power fai}urf: time is long, the fault signal ‘is released.
(NOTE 4) Note that when restart is selected, the equipment restarts when the running
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Description Contents Display

Optional An error occurs in the optional connection {connector, tc.). Option 1
_ P
connection error Option 2 ENE
Optional An efror message outpuited from the optional PCB NOTE 5 | Optien ] 151
p g p P
PCB error Optioﬂ 2 m
Phase failure When a phase failure is detected on the receiving side {R(LL1), S{L2), T(L3)} 5
protection error | of the inverter, the output is cut off. (NOTE 3)
Power module The detector which is built in the power module operates. Constant speed g1
protection When the output side of the inverter is shorted or the motor is -
restricted, a large current flows through the inverter and causes a | Deceleration el
fault. Therefore, when a current in th power module or an Acceleration 33
abnormal temperature of the main device is detected and it
exceeds a specified value, the output is cut off. Stop a4

NOTE 1: Tf a trip occurs, press the RESET key or short the reset terminal RS-P24 assigned as a control
circuit terminal after a delay of 10 seconds.
NOTE 2: A irip can be cleared by pressing the RESET key or shorting the reset terminal RS-P24 assigned
as a control circuit terminal. Resetting the power supply cannot clear a trip. (To reset the power supply is
to turn power off and turn it on again after the CHARGE lamp at the upper right corner of the control PC
board goes off.) Check aguin whether the set data is correct.
NOTE 3: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 4: The instantaneous ride-thru period of 15ms may be shortend depending on the power supply voltage or load.
NOTE 5: When the I-FB is installed, an error 1s displayed for each factor as shown below.

Encoder line break:

Motor overheat:
Malfunction or banormality on built-in CPU of the option:

Other display

Display Contents

It is desplayed when the reset signal is kept supplied or an crror occurs between the digital operator

. ETAE e it
Bil and inverter. When one of the keys , , and FUNG! 15 pressed, it is recovered.

When it is not recovered, tum power on once again.

D;I It is displayed when a data set value more than 3 digits in length (for example, FI#&] 1000) is sct.

E It is displayed when power is turned off.

EI:I There is no trip history available.

oo This is not an abnormal operation because the instantancous stop restart function is being performed.
oo (When 1 to 3 is selected by the extension function J

|-[-o] | The autotuning operation terminates normally,

E]E The autotuning operation terminates abnormally,

Waiting due to insufficient voltage. Afier recovery, the original display appears.
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Error Messages and Diagnosis

When the inverter goes wrong, it operates as indicated below. Find the cause and take

conterimeasures.
Error Messages and Diagnosis
Symptom
~ o s
= Z é_ Display on the | & g
S Ela LCD of the 5‘ Cause 2
T & | | digital operator S = Check Countermeasure
2 g
El (display on the {explanation
£ |_ | LCDofthe of message) 3
> % remole operator) S
= = =
T B |E =
E O 1 (O | Overcurrent detected A | Check whether a load was | Do not change loads
(OC. Drive) by the AC CT while changed rapidly. rapidly.
’ the motor was nunning
at a constant speed Check whether there is a Check whether the output
. (overcurrent during shorted output or ground | lines or motor is shorted.
i operation) fault,
i E 02 QO | Overcurrent detected A | Check whether the speed | Set a longer deceleration
i (OC. Decel) by the AC CT during was decreased rapidly. time,
! ) motor deceleration
. (overcurrent during Check whether thereisa | Check whether the output
_‘ deceleration) shorted output or ground | lines or motor is shorted.
fault,
| E 03 (O | Overcurrent detected A | Check whether aload was | De not change loads
(OC. Accel) by the AC CT during changed rapidly. rapidly.
: motor acceleration
{overcurrent during Check whether there isa | Check whether the output
acceleration) shorted output or ground | lincs or motor is shorted.
fault,
Check whether the siart Lower the start frequency.
frequency is too high.
Check whether the torque | Lower the torque boost.
hoost is too high,
Check whether the motor is | Check the motor or loads,
locked.
E 05 (O | Overloaded inverter A | Check for an overload. Lower the load ratic,

(Over. L}

{operation under an
overload)

Check whether the
electronic thermal level is
cotrect. (Check whether the
level has been changed.)

Set an apprepriate level,

NOTE 1: How to reset
A
operator.

B: Opeate the circuit breaker and electromagnetic contactor (turn the power on again).
C: Stop the inverter. Then, reset the thermal relay.
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Symptom

turned on while the inverter
was running when the USP
function was sclected.

Qim ez as
AHE = 2
= ——
= g é Display on the i 3
3 |& |2 | LCDofthe |& Cause g
& | & = { digital operator g - Check Countermeasure
=1 (display on the {explanation
%. = LCD of the of message)
2 : % remote operator)
EAE R
e Tegenerative eck the braking resistor |+ Set a longer decele
O | The reg i A | Check the braki i Setal decel
(OL. BRD) braking time is longer use ratio set in [A]38]. time. _
by the value set by +» Set a larger operation
BRD%ED. duty cycle.
» Set to [_0.0].
E 07 O | Overvoltage inthe DC | A | Check whether the speed | Set a longer deceleration
(Over, V) smoothing circuit was decreased rapidly. time.
Check whether the motor | Do not use consecutive
was run from the load side. | regenerative loads.
Check whether therc is a Check whether the output
ground fault. lines or motor is shorted.
E 0 8 | EEPROM error A | Check whether there is a Move the noise source
(EEPROM) large-noise source near the | away,
inverter.
Check whether the ambient | Replace the cocling fan.
temperature is too high.
E 0 g (O | Defective power A | Check whether the voltage | Check the power supply.
(Under. V) supply (insufficient is lowered.
’ voltage)
Check whether the MCB or | Replace the MCB or Mg.
Mg has a poor contact.
Check whether 10 ormore | Check the power supply.
instantanecns power
outages within 100 ms
occurred in 10 minutes.
E 1 O O | CTerror A | Check whether the CT is Repair the CT.
(CT) defective.
E 11 | CPU error A | Check whether there is a Move the noise source
(CPU) large-noise source near the | away.
inverter.
Check whether the inverter | Repair the inverter.
is defective.
E 1 2 O | Bxternal trip A | Check whether there was a | Eliminate the error from
(EXTERNAL) defective external unit the external unit.
when the external trip
function was selected.
O | USPerror A | Check whether power was | Eliminate the error trom

the external unit,
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Symptom

=l 7 T
R g =
- % | 2 | Displayonthe o a8
PEZ A LCD of the 5 Cause %
T Z |&¥ | digital operator 2 - Check Countermeasure

)

E {display on the {explanation

z LCD of the of message)
s ’g remote operator)
= 2|2

Et14 (O | Ground fault on the A | Check the wiring between the | Correct the portions having
cutput side of the inverter and motor and also | a ground fault.

(GND. Flt) inverter check the motor for a ground
fault. (Use amegger.)

E 15 O | Excessive received A Check whether an » Lower the voltage 1o be
voltage excessive voltage was received.

(OV. SRC) received during an » Reduces fluctuations of
operation other than the received voltage.
deceleration. s Install an AC reactor on

the input side.
E 1 6 O | Defective power A | Check whether the voltage | Restore the power supply

(Inst. P-F) supply {instantaneous is lowered. to normal,

) power outage)
Check whether the MCB or | Replace the MCB or Mg.
Mg has a poor contact,
E17 O { Incorrectly connected | A | Check the connectors and | Repair the defective
(NG. OP1) option-1 PC board other connections for connections.
' abnermal conditions.
E18 (O | Incorrectly connected | A | Check the connectors and | Repair the defective

(NG. OP2) option-2 PC board other connections for connections.

’ abncrmal conditions.
E19 O | Defective option-1 PC | A | Refer to the instruction
(OP1) board manual.
E2 0 (O | Defective option-2PC | A | Refer to the instruction
(QP2) board manual,
E 2 4 O | Defective power A | Check the power supply Repair the abnormal
(PH. Fail) supply (missing phase) connections for abnormal | portions.
) conditions,
Check whether the MCB or | Replace the MCB or Mg.
Mg has a poor contact.
E31 > | (NOTE 1) Failure detected | A | Check whether a load was | Do not change loads
(PM. Drive) by a detector in the power changed rapidly. rapidly.
) moduic while the motor

was running at a constant Check whether there is 2 Check whether the output

speed, or excessive fem- shorted output or ground lines or motor is shorted.

perature rise in the inverter fault.

O | (NOTE 1) Failure detected | A | Check whether the speed | Set 2 longer deceleration
1% g

E32

{PM. Decel)

by a detector in the power
module during motor
deceleration, or excessive
femperature nse in the
inverter

was decreased rapidly.

time,

Check whether there is a
shorted output or ground
fault,

Check whether the output
lines or motor is shorted.

NOTE 10 The failures detectable in the power module are overcurrents, excessively hot main devices, and insufficient

voltages from the gate circuit power supply.
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Symptom

o " = T
= g g | Displayonthe | & g
g |& [& | LCDofthe 5 Cause g
& | & {= | digialoperator | = - Check Countermeasure
= =
= (display on the (explanation
g = LCD of the of message)
z i = | remote operator)
ol=Z &
Z e =
E 3 3 O | (NOTE 1) A | Check whether the speed Set a longer acceleration
Failure detected by a was increased rapidly. time.
(PM. Accel) detector in the power
module during motor Check whether a load was Do not change loads rapidly.
acceleration, or changed rapidly.
excessive temperature
rise in the inverter Check whether there is a Check whether the cutput
shorted output or ground fault. | lines or motor is shorted.
Check whether the start Lower the stant frequency.
frequency is too high.
Check whether the torque Lower the torque boost.
boost is too high.
Check whether the motor is | Check the motor or loads.
locked.
E 3 4 | (NOTED) A | Check whether the Check the installation,
Failure detected by a installation is vertical and
(PM. ERR) detector in the power the wall is a nonflammable
moxdule while the motor wall such as an iron plate.
was stopping, or
excessive temperature Check whether the cooling fan | Replace the cooling fan,
rise in the inverter is unning and the ambignt
temperature is too high,
Check the internal power Repair the internal power
supply. supply.
Check the main devices. Repair main devices.
E6Q O | Defective J-FB PC A | Refer to the manual supplied
(OP1 0) board with the J-FB PC board.
to
(OP1 2)
E64 O | Defective J-FB PC A | Refer to the manual supplied
(OP] 4) board with the J-FB PC board.
to
(OP1 5)
E67 O | Defective }-FB PC A | Refer to the manual supplied
(OP1 7) board with the J-FB PC board.

NOTE 1: The failures detectable in the power module are overcurrents, excessively hot main devices, and insufficient

voltages from the gate circuit power supply.
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Symptom

Mg has a poor contact.

- = g
I 2|8 3 Z
i: ! g Display on the E E‘
2 E | . LCD of the 5 Cause &
T % |€ | digital operator | 2 - Check Countermeasure
= o
= g
3 {display on the (explanation
Z LCD of the of message)
- E Temote operator)
= £ |5
O — — — C | Check for an overload. Lower the load ratio.
Check whether the thermal | Set the thermal relay 10 an
telay is set to an appropriate | appropriate value.
value.
— — — B | Check whether there is a Remave the short or ground
short or ground faultin the | fault.
power supply.
Check whether the MCB Increase the MCB capacity.
capacity is sufficient,
Check whether the inverter | Repair the invener module
module or converter module | or converter module.
is defective.
Power outage B | Check for a power cutage. Restore the power supply to
normal.
Check whether the MCB or | Replace the MCB or Mg.




9.2 Trouble shooting

Symptom Probable cause Countermeasure
The The inverter | « [s power being supplied to terminals » Check terminals R(L1), S(L2), T(L3), U{T1).
motor outputs R(L1}), 8(L2) and T(L3}? V(T2), and W(T3),
willnot | U(T1), V(TZ) Tf it is, the POWER lamp should be on. | « Turn on the power suppty.
run. and W(T3)
are not » Is the display E[][] 7 + Press [ W[ 4] and check the content.
supplying
voltage. Then press the reset key.
s Is the operation instruction RUN ON? = Set to ON.
» Is terminal FW (or REV) connected to = Connect terminal P24 10 terminal FW
terminal P247 . (or REV) on the printed-circuit board,
(When the terminal mode is selected.)
= Has the frequency setter been tumed on | * Push down keys and set.
v « When terminal mode is selected, connect the
by pushing FUEIC key and then potentiometer to H, O, and L, and then set.
» In the case of the internal interface power
@ key. source, short the terminals P24 and PLC or
. . . CMI and PLC.
* Are the printed-circuit board terminals |, 1 the case of the external interface power
H, O and L connected to source, tum the PLC terminal on.
the potentiometer? .
» Arc the terminals connected to the
external and internal interface power
source the terminal mode is selected?
. 3 * Release reset.
Has RS/FRS been left ON? « Contact FRS.

* Is the mode key setting correct?] « Read the explanation of the function mode
once again. (Page 7-12) F9 frequency/run
commanding method

Inverter » Has the motor seized or is the load too | = Releasc seizure or lighten the load.
outputs great? » Test the motor independently.
U(T1), V(T2)
and W(T3)
are supplying
voltage.
The optional | « Are the remote operator and equipment |« Check the operation of the optional remote
remote body switched coorrectly ? operator. (Copy unit)
operatoris | « Is the setting of the DIP switch on the
used, back of the remotc operator correct ? on | 1234
(copy unit) 7 | 1 0FF
Py OFF iﬂ Hi 2: DN (Same as VWA TIOD)
The * Are the conrnections of ocutput terminals | » Make the connections accordin g to the phase
direction U(TI), ¥(T2) and W(T3) correct? sequence of the motor, (In general, forward
of the + Is the phase sequence of the motor should be in the sequence: U(T1), V(T2)
mMOTor is forward or reverse in respect to U(T1), and W{T3).)
reversed. V(T2) and W(T3)?
+ Arc the terminals on the printed-circuit | « Short the FW terminal for forward rotation or
board correct? . the intelligent input terminal 8 (the intelligent
input terminal 8 is allocated to run command
REY by initialization at factory before
shipment) for reverse rotation to the P24
terminal (Source type).
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Symptom

Probable cause

Countermeasure

T rpm » After checking the wiring of * Replace the frequency setter.
¢ the the frequency setter, the rpm still
~eor does not increase when the setier
» .l not is turned,
~yTease. X . ;
+ Are terminals 7 and P24, terminal 6 * Turn off terminal 7 and 6. (When the
and P24 ON (Source type)? frequency and multistage speed are fixed at
a given frequency, the speed potentiometer
will be invalid))
+ Is the load too great? * Decrcase the load.
= When the load is too great, the limiting
function will be activated, so that
the rotational speed will be lower than
the setting,
T rpm » Is the maximum frequency setting =« Check the speed-change ratio.
*the correct?
—ator * Arc the number of motor poles,
s not the gear ratio, and pulley ratio correct?
—.tch the
2 erer.
“hedata [The datais | « The STN terminal is turned ON and the | + Turn the STN terminal OFF.
- returned to powcr is turned on. + Input the data again.
=correct. [the initial « The input terminals 1 to S are turned *» Replace the logic PCB.
setting. ON and then power is turned on.
The data has | » Was the power turned off without + Input the data and push the Fﬂﬁfc key once.
not changed. e y
pushing the | jne| key after the data
was changed with @ keys.
* The data is memorized upon power off. |+ Take six seconds or more when turning power
Is the time from power OFF to ON less | OFF and ON after changing the data.
than six scconds?
Data copied | + Is the power turned off for five seconds | « Copy again and turn the power off five
by the copy | or more after the display changed scconds  of more after copying.
unit from REMT to INV.
isnotinput. | (HRW-OJ)
I'he data |Frequency |« The change of the terminal mode and | » Confirm the change in setting mode.
s onot setting can digital operator mode were correct?
-hanged. |not be
changed.
Run and
Stop can not
be done.
The data can| « Is the input terminal SFT ON 7 « Tumn the SFT terminal OFF.
not be + Is the software lock mode set at MD2 | « Tum the switch OFF.
changed. or MD3 ?

Note: If software lock is ON because of
use with an explosion proot motor,
do not release the software locks.
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Symptom Probable cause Countermeasure

Overload o Is the torque boost too high ? | » Decrease the torque boost,

(Electronic = Do the electronic thermal characteristics | * Reset the electronic thermal characteristics

thermal match the set characteristics of the and level.

trip) motor ?

(Low

frequency

zone)

The input = Is the input voltage high 7 + Lower the input voltage.

vohtage + Is the equipment stopped with the « Set a deceleration time which is a little ]

trips. inverter DC voltage increased after + Increase the AVR set value above the cu

sudden deceleration ? input voltage and lower the V gain by

the ratio,
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i¢.1 Maintenance and Inspection Precautions

/I\ WARNING

® Be sure to turn oft the power supply during maintenance and inspection.

® After the power supply has been turmed off, you must always wait 10 minutes so that
DC bus capacitors can discharge then start maintenance and inspection after the
CHARGE lamp on the printed-circuit board has gone out. (Immediately after the
lamp has gone out, there will be a residual voltage of about 50 V DC in the DC bus
intermediate circuit.)
Pertorm the work after the CHARGE lamp has stopped flickering.

® Make sure that only qualified persons will perform maintenance, inspection and part
replacement. (Before starting the work, remove metallic objects from your person
(wristwatch, bracelet, etc.)
(Be sure to use tools protected with insulation.)
Otherwise, there is a danger of electric shock and/or injury.

/I\ CAUTION

e When removing connectors, never pull the wires. (Wires for cooling fan and thermal
relay)
Otherwise, there is a danger of fire due to wire breakage and/or injury.

» General precautions

Always keep the unit clean so that dust or other foreign matter does not enter the inverter.
Take special care in regard to breaking lines and connection mistakes. Firmly connect
terminals and connectors. Keep electronic equipment away from moisture and oil. Dust,
steel filings and other foreign matter can damage insulation, causing unexpected acci-
dents, so take special care.

10.2 Inspection Items
{1) Daily inspection

(2) Periodic inspection (Approximately once a year) - See 10-3.
(3) Insulation resistance tests, withstand voltage tests
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Conduct these tests by short-circuiting the terminals as shown below, and by following
conditions described.

* Inregard to insulation resistance tests, measure the terminals below and the grounding
at 500 VDC, and make sure that 5 MQ or greater is indicated.

= Do not perform the withstand voltage test. When it should be done,
in regard to withstand voltage tests, supply the terminals below and the grounding with
2000 VAC (400 V class) for one minute, and make sure that there are no abnormalities.

» Do not conduct insulation resistance tests and withstand voltage tests for terminals
other than those indicated below.

* Increase or decrease the applied voltage for the withstand voltage test slowly and turn
the equipment 0 V again.

Applied

Bad example
voltage e

Good cxample ( N

—_
-
-
Lt
—

MO €

(RBy (L1} L2y (L3} (+1) (#) (3 (T (T2
RB R 5 T FPD P N C v
L AN AN AN ANV AN AW AW : :
Megohm-meter - [

.1 see. ormore 0.1 ke, or mare

Time Time

* Remove the ZNR connecting between G(PE) to T(L3) terminal before conducting the
tests. After tests, be sure 1o attach the ZNR again.

ZNR

| — |
Anfan [anTan | @ | o [an] o] as | e
RB|R|s|T|p|[P|[N|U |V | W!g

Insulation Resistance Tests and Withstand Voltage Tests

NOTE 1: If the inverter is used under high temperature and heavy load conditions, its
operating life will be significantly reduced.

NOTE 2: If the inverter has been stored for three years or more, apply the following condi-
tions.

@ Apply 80% of the rated voltage of the capacitor for 1 hour at normal tempera-
ture.

@ Increasc the voltage to 90% and apply it for 1 hour.
'@ Apply the rated voltage for 5 hours.

NOTE 3: Precautions in handiing printed-circuit boards.

When maintenance and inspection of printed-circuit boards is necessary, be sure
to follow the precautions below.

» Prevent damage caused by static electricity. The IGBT of the inverter mod-
ule, the MCUs and ICs on a printed-circuit board can be destroyed by static
electricity, so be sure to ground work benches, soldering irons, and yourself
before working on a printed-circuit board.
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10.3 Measurement Method for I/O Voltage, Current, and Power

General measuring instruments for [/O voltage, current, and power are indicated below.
voltage to be measured is the fundamental wave effective voltage and the power to be m
ured 1s the total effective value.

(L1}
P ( } e o General @ v
OWEr S Is s pUI‘pOSe A
supply 1-2) o inverter @ T2)
m w
T I & T —
) - o@ N
Table 3 Parts to be measured
Measurement Parts to be Measuring instrument Remarks Reference
item measured value
Supply voltage| BetweenR and S, S and $ Moving-iron type Fundamental
E T, T and R (ER)}ESXET) voltmeter or rectifier | wave effective
! -~ type voltmeter value
Supply current | R, S, T (IR{ISKIT) $ Moving-iron type Total effective
I, ammeter value
Supply power | Between R and S, S and Electrodynamic type | Total effective
W, T (WI)(W12) E==  watimeter value
Supply power | Calculate the supply power factor from the measured supply voltage, E|,
factor supply current I and supply power W,.

Pf ~l_ % 100(%)

]_ﬁ'El'II

Output voltage
Eg

Between U and V, V and

W, Wand U
{EWEVIEW)

-

Rectifier type
voltmeter

Total effective
value

Output current

U, V, W u)IviIw)

Moving-iron type
ammeter

Total effective
value

Iy
Output power | Between Uand V, V Electronic type Total effective
W and W - wattmeter value
0 (Wo1)(Wo2)
Output power | Calculate the output power factor from the output voltage E, output current I,
factor and output power W,
W
Pf, = 0 Iy
0 Py=——° _ x 100(%)
T /3 Eyel,

NOTE 1: Use a meter indicating a fundamental wave effective value for voltage, and
meters indicating total effective values for current and power.

NOTE 2: The inverter output waveform is a distorted wave, and low frequencys may cause
errors. However, the measuring instruments and methods indicated above pro-
vide comparatively accurate values.

NOTE 3: A tester (general purpose) may not be suited often to measurement of a distorted

wave.
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Measurement method for output voltage
(TD)
(T2} Motor
(T3
1000 V 0.1 A min.
(400 ¥V class)
220kQ \
2w vDC
) 600 V (400 V class)
Fundamental wave effective value: moving-coil type
VAC=1.1x¥DC
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111 Common Standarsd Specifications (European version)
Item Description
- =yt voltage 400 V class
(\L.-del Name (Type) 055HF|075HF | 110HF [150HF | 220HF [300HF | 370HF | 450HF | 550HF | 750HF | 900HF | 1100HF
. zowlosure (NOTE 1) Semienclosed type (TP20) Open type (IPOD)
' rer volrage calegory I

<ated AC input power supply (V)

[Three-phase (3 wires earth nutral), 380 to 415 or 400 to 460 Vx10%, 50 or 60 Hz+5%

=ated output voltage (V) (NOTE 2)

Three-phase, 380 to 460 V (Corresponding 1o the input voltage)

wiput frequency range (NOTE 3)

0.1t0 400 Hz

:"qu uency accuracy

Digital command +0.01% and analog command +0.1% for the maximum
frequency command

~requency sefting resolution

Digital setting: 0.01 Hz/60 Hz, Analog setting: Maximum frequency/1000

» uliage/frequency characteristics

VH variable, high start torque, standard starting torque {constant torque,
reduced torque)

Acceleration/deceleration time

(.01 to 3000 seconds, acceleration and deceleration individually set

starting torque (NOTE 4) 150% or more (1 Hz)
. 3rak- | Dynamic braking
ag | (NOTES) . About 20% About 10 to 15%
-orque | Feedback to capacitor
Dynamic braking using . .
external regeneralive Bra_kmagl resistor Using external BRD unit
resistor option
DC injection braking Operated at the DC braking frequency or by external input
input | Frequency | Digital operator Set by @ and
signals | setting
o 2 W 500 € to 2 kQ potentiometer, O to 5 VDC (nominal),
External signals | 0 to 10 VDC (nominal) {input impedance 30 k(2), 4 to 20 mA (nominal}
(input impedance 250 £2)
Forward/ |_.. . [RUN}([STOP] {Only for forward run or reverse run, the function mode
reverse Digital operator should be switched.)
run,
stop External signals | FW (forward run command)/stop
REYV (reverse run command), FRS (free run stop command), CF1 to CF3
(multistage speed setting)}, USP (USP function), JG (jogging command},
CH1 (2-stage acceleration and deceleration), DB (external DB command),
Intelligent input terminal | RS(reset input), STN (initialization), SFT (software lock), AT (current input
selection), CS (commercial power source switching), SET (2nd setting
selection), EXT (external trip), UP (remote control, acceleration),
DOWN (remote control, deceleration)
i Cutput | Intelligent output terminal | FA1 (speed arrival signal), RUN (signal during run}, OTQ (overtorque signal)
signals
! Analog output frequency monitor (O to 10 VDC, 1 mA full scale), digital
Frequency monitoring frequency signal by remote operator, analog current monitor, analog torque
monitor
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Item

Description

Input voltage

400 V class

Model Name {Type)

055HF|075HF| 110HF| | 50HF | 220HF | 300HF | 370HF | 450HF | 550HF| 750HF

900HF

Fault alarm contact (ALO-AL1)

OFF when an inverter alarm occurs

Other characteristics

AVR functton, data batch setting, V/F characteristic switching, curve

acceleration and deceleration, upper and lower iimiters, 8-stage speed, start
frequency fine adjustment, trip history monitor {up to three times stored),

fuzzeleration and deceleration, autotuning, etc,

Protection functions

Overcurrent, overvoltage, undervoltage, electronic thermal, abnormal

temperature, grounding current, overload restriction, etc.

Vibrations (NOTE 6)

5.9m/S2 (0.6G) 10 - 35 Hz 2.0 m/S2(0.2G) 10- 55 Hz

General
specifi- | Operation location
cations

Height of 1000 m or less, indoors (free of corrosive gas and dust)

Paint color

Regel gray No. 1 (Munsell 9.1Y 7.4/0.6 semigloss, cooling fan of aluminum

ground color)

Options

Remote operator, copy unit, cable for digital operator, braking resistor, reactor

for improving powcr factor, noise filter for inverter, fitting for conduit tube

conrnection, fitting for removing cooling fins

Estimated mass (kg)

15| 75| 13 13 | 21 36 | 36 | 46 | 46 | 7O

70

80

NOTE 1: Protective structure is based upon JEM1030-1977.

NOTE 2: The output voltage will decrease if input voltage decreases.

NOTE 3: Confirm with the motor manufacturer the motors maximum rpm when using a motor
running at frequency higher than 50/60 Hz.

NOTE 4: When using the standard four-pole motor, select the high start torque (SLV) at the rated
voltage. (For details, contact the dealer you purchased the product.)

NOTE 5: Torque will be reduced when the base frequency exceeds 50/60 Hz.

The dynamic braking torque is about 60% for 055HF or about 50% for 075HF when

the 400 V class RB2 x 2 series (70 & or more) is used.

NOTE 6: According to the test method shown is JIS C 0911 (1984)
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11.2 Individual Specification

1} European version (J300-i  HFE4)
Iiem Description
put vollage 400 V class
“odel Name (Type) 055HF [075HF | L10HF | 150HF |220HF |300HF 1 370HF |450HF {550HF {750HF |900HF 1 100HF
spplicable | Constant torque  |5.5/7.5[7.5/10 | 11715 | 15/20 | 22/30 | 30/40 | 37/50 | 45160 { 55/75 [75/100}90/125[110/50
“Otor rating
4P, max. ]
« W/HP) Variable torque T.5A0 [ 11715 | 15420 | 22/30 | 30/40 | 37/50 1 45/60 | 55775 |75/100(90/125|110/50]132/180
NOTE 1) (NOTE 2)
ontinuous 380v | 86 [105| 15| 21 | 32| 38 ] 49| 59| 72| 98 | 116 143
VA v Laoovioo [ | 16| 2|52 s2]e||03]]is
460V [ 104 | 12.7| 18 | 25 38 )46 ) 60 | 72 | 88 | 119 140 | 173
380V [ 105 15 21 30 39 49 58 ( 71 96 | 116 | 143 | 111
Variable
onque . | 400V | 11| 16 | 22130 | 41| 51| 61| 75 | 101|122 150 | 180
460V | 12.7 | 18 | 25 3147 | 59 701 8 | 11671 1401 173 | 207
Rated input Constant torque 17 21 30 | 42 1 63 [ 76 | 98 | 117 | 1431 194 229 | 282
~urrent (A) Variable torque
_ (NOTE 3) 21 30 | 42 | 57T TT ] 96 | 115 141 | 190 | 229 | 282 | 338
Rated output | Constant torque 13 16 | 23§ 32 | 48 | 58 | 75 | 90 | 110 | 149 | 176 | 217
-urrent (A) | variable torque
(NOTE 3) 16 23 23t 44 | 59 | 74 | BB [ LOB | 146 | 176 | 217 | 260
Carrier Constant torque 16 12 10 6 3 3 3
-Trequency Variable torque
Overload Constant torque 150%, for 1 minule
Jurrent :
apacity | ot 115%, for 30 sec
‘ . . CT o (-10 10 40°C when the inverter is
General Ambient | (NOTE 4) -1010 50°C 5ralled outside an enclosure NOTE 6)
-pecifications | tempera- . \
ture vT o (-10 10 40°C when the inverter is
(NOTE 5) -10t0 40°C installed outside an enclosure NOTE 6)
Humidity 20 to 90% RH

NOTE 1: The applicable motor is a Hitachi standard four-pole motor. When using another motor,
make sure that the rated motor current does not exceed the rated inverter current.

NOTE 2: Applicable motor rating at variable torque is valid with the condition that output current
does not exceed the rating at variable torque.

NOTE 3: When a V/F pattern (VP1, VP2, or VP3) for variable torque is selected {AL g for the
digital operator or F-04 for the remote operator), the setting data are automatically
changed by the inverter.

NOTE 4: CT: Constant torque.

NOTE 5: VT: Variable torque.

NOTE 6: Only 055HF to 150HF can be installed outside an enclosure. When they are installed
outside a cabinet, the top of each inverter needs to be covered with the optional blind
cover. Each of 220HF to 1 100HF must be installed in an enclosure.
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12,1 Connecting the remote operator

Be sure to turn the power supply off when connecting the connector.

High performance remote operator (HOP)
High performance copy unit (HRW)

Digital operator

Remote operator (DOP)
{ Copy unit (DRW)

(1) Insert the connector straight into the remote operator and inverter unit
printed-circuit board.

(2) Turn on the power supply.
(3) Make sure that the liquid crystal display of the remote operator is lit.

When the power supply of the inverter is turned on,;FS000.0.....Jof the monitoring mode
will be displayed. If, however, any of the following is displayed when the inverter is
turned off, they will be displayed when power is turned on again.

» Frequency setting, multi-speed setting or other frequency displays, motor rotational
speed display, frequency conversion display, or output current display.

NOTE: When contlicting data is set, a warning EARN ..... i will be displayed. For 6 seconds
thereafter, do not perform the key operation, reset operation, running operation, power-
OFF operation. (Otherwise, a communication error may occur in the operator.)

12-1




NOTE: See the operation manual of the remote operator for instructions.
In addition, see the following pages for details on its various functions. Set the dip-
switches mounted on the backside of the remote operator and copy unit as below.

When tumed ON,
read out is inhibited.

Sdg

If pushing down Riib key with ON,
"RD LOCK" is displayed.

Invalid I

Set as below (When setting status do not match model,
the correct function can not be attained.)

Switch
Model . 2
J300 series
(Same as VWA J100)| OFF ON

12-2




12.2 Monitor mode
Y : Setting can be changed

Mtonitor mode list when the remote operator (DOP) and copy unit (DRW) are used during operation
Monitor mode initial values and display contents N : Seuing can not be changed
Initial display contents, initialization, and change ranges are displayed during operation
in the table indicated below. - : Display only

I Frequency setting / @ N S @ A}

010120 Y (1) displays the setting,

and output [Es00000 == ooHz | | *OHE | oo (2) displays the outpul
frequency « s displayed
/—@—\ /—®—\ whenrun
[TM 007 0.0Hz | 0,0Hz instruction is ON.
F. Forward run
R: Reverse run

[150000.0 7 0.0Hz | 0.0 Hz

Multistage-speed

setting and out- [2S0000.0 77 0.0Hz |
put frequency .

[350000.0 7% 0.0Hz |

Jogging frequency
setting

A trip occurs easily

[]JG0000.01% 0.0Hz | I0HZ | 01099 Y S Hzor more.

« Yalid when the mult-
istage speed tcrminal

4500000 77 _0.0Hz | 3 s selected.

) » The multistage speed

Expansion 0.0 Hz 010120 Y are displayed when

multistage speed . {400) the input terminal is

connected.

7500000 7% 0.0Hz | » For terminal setting,

refer 10 F-34 "Input

terminal setting'’,

Acceleration time

001 10
2| setting [ACCI  0030.00S 3008 | Se000 | Y
Deceleration time ; 0.01 w0
3 setting [DECI 0030.005 | | 3008 3000.00 Y
Frequency sctting - TRM/REM REM: Settine fro
4 - ) F-SET-SELECT REM TRM . N ¢ aeting Irom
command | | LPlioP2 the remote operator
) . TRM: Setting from the
5 Operation command | |F/RSELECT REM| TRM %‘g’i‘jggg’[ N | inverer [ermi‘lgwl ™
Motor pole count .
6 X e
setting and revolu- [RPM 4P ORPM | 4p 210 48 v S;enrihromzcd speed
: tion speed monitor 1splay
! 7 Frequency converted The arithmetic value
: value setting and = by the frequency
converted valuc [/Hz0l0 000 | 10 00999 | Y | e ed value is
monitor : displayed. (NOTE 1)
. : The (1) scction depends
8 Current monitor /_®_\ /_®_\ - - - onctl‘gc)INV ratedpe
| Im 0.0 A 0.0% ] current.
The {2) section
displays the rate 1o the
rated output current.
9 Torque monitor | Torque 0% | - — -
Manual torque i
10 boast adjusilmcm I V-Boost code <11> | 11 01099 Y
|

NOTE 1: The terminal output when the digital output frequency monitor is set at the FM terminal of the control
cireuit is the "output frequency x frequency converted value". The upper limit of output is 3.6 kHz.
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i ﬁ?&‘;’ﬂ;ﬁﬁiﬁgﬁ?ﬁ;{ [V-Boost F 100% | 010500
o |Oumndor | i || o | s ¥
s [t | opm Tom] | om | oow ¥ |ATRe
14 :&J‘iﬁ meter [aD] 72| 172 fowx0| Y
5 | Nerminal mput [TERM FLWLIF:LI;LI;LLJ - EE:%IE%”H _
Terming] == g 6-4.2 i is OFF:

_. #J

| WARN

When the equipment is

16 Warning monitor Normal state normal, # is displaved.
]When ahva}uri: which is
. ' arger than t et or
l WARN Flw>Fs | Frequency setting error smaller than 1?1: gwe?
limit is set, a waming
is displayed.
17 | Alarm display | ERR1 #] Not oceurred
Trip monitor [ERR1 OVER. V| ;Trip cause 1> The message is
rp cause displaycd on a priority
[ERR1 31,0 Hz | | Output frequency when tripped | bas1s when an alarm
occurs.
| ERR1 12.5 A | | Output current when tripped Trip cause
Voltase bet P ad N wh Overvoltage trip
oltage between P and N when
[ERRL _ 787.0 Vde] | yripped
- Cumulative years and months
[ERRI RUN 0Y 10D | | wien tripped
8 Total alarm count [ERROR COUNT 0 | Not occurred
| ERROR COUNT 25| Total trip count
19 | Trip history monitor | | ERR2 4] Not occurved
Last trip contents [ERR?2 OC.Accel] %T.“I{ causc 2> Trip cause
rip cause O L
vercurtent tnp for
| ERR? 5.0 Hz | | Output frequency when tripped acceleration
I ERR2 20.1 A | Output current when tripped
Voltz P and :
| ERRD 530.0 Ve i oltage between F and N when

tripped

LERR2ZRUN 0Y 7D}]

Cumulative years and months
when tripped

Contents of last
trip but one

' ERR3 #] Not occurred
<Trip cause 3> s
[ERR3 _EXTERNAL] | Trip cause Trip cause
External trip
[ERR3 0.0 Hz| | Output frequency when tripped
| ERR3 0.0 A | | Output current when tripped
Voltag
[ERR3 60.0 Vde l oltage between P and N when

tripped

| ERR3RUN 0Y 1D]

Cumulative years and months
when tripped
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123 Function mode

Function mode list when the remote operator is used

+ Function mode initial values and display contents
Initial display contents, initialization, and change ranges are displayed in the table
indicated below.

g e,
] F-00 Base F-BASE 0050 Hz 50 Hz 3010 120 (400) | » When 120 Hz is switched to
frequency 400 Hz by F-30, a frequency
setting more than 120 Hz can be set.
2 F-01 Maximum | F-MAX 0050 Hz 50 Hz 30 to 120 (400)
frequency
setting
1 F-02 | Stant Fmin 0.50 Hz 0.5Hz 0.1t09.9 * The equipment starts running
frequency at this set value.
adjustment
1 F-03 Motor input] AVR AC 400 ¥ 400 380, 400, 415 » The motor input voltage is set.
Input | voltage 440, 460
voltage | setting
AVR AVRDEC CFF OFF ON/OFF * ON or OFF of the AVR
function function for deceleration is set,
for When dynamic braking torque
decelera- is necessary for deceleration,
tion OFF is set.
S F04 | Control CONTROL vC vC VC,VP1, VP2, | » VC, VPI, VP, VP3. V/F
method VP3, SLV, V2 characteristics SLV:
setting Sensorless vector control V2:
: Sensor vector control
6 F-05 Autotuning | AUX AUTQ NOR NOR NOR/AUT/NRT | » At the first running after AUT/
Moior | setting NRT is set, the autotuning
constant measurement operation is
{NOTE 1) executed.
Motor data | AUX DATA NOR NOR NOR: Oid Hitachi | = The avtotuning motor data
selection general purpose before starting autotuning
TMO: New measorement is data
Hitachi general equivalent to NOR.
purpose
AUT: Auto-
tuning data
Motor AUXK 005.50 kW | Rated capacity 4010 160 « Set a capacity smaller than the
capacity of each inverter rated capacity as capacity data.
setting
Motor pole | AUX P 4p 4p 2,4,6,8 * The number of poles of the
count motor to be used is set.
setting
Motor AUXRI 1.004 Rated capacity (10 65.535
constant of each inverter
R1 setting
Motor AUXR2 0.776 Rated capacity 0to 65.535
constant of each inverter
R2 setting
Motor AUXL 1316mH Rated capacity 0to 655.35
constant of each inverter
L setting

NOTE 1: The motor constants R1, R2, L, M, J, Kp, Ti, and KPP vary with the capacity.
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Inittalization |

Rated capacity

010 655.35

= Motor and machine inertia

Low response

deceleration {F-10) are set,
the time displayed here is

» The curve pattem is set for

deceleration respectively.

for ong of acceleration and
deceleration, it is common

deccleration (F-10) are set,
the time displayed here is

« The curve pattemn is sct for
acceleration and decelera-

lor one of acceleration and
deceleration, it is common

Motor ;. M setting . of each inverter phase.

©constant ¢ constant :

; Motor AUXJ 0.44kgm? * Rated capacity = 010 655.35
1 setting of cach nverter

; - constant :

i " Motort AUX Kp 002,00 2.0 0to 100,00 « Smaller: High response
consiant « Larger
Kp setting
Motor AUXTi  00100ms * 100ms 0 to 10000 « Set this item after the

- constant feedback option PCB is

- Ti setting installed.

~ Motor AUX KPP 001,00 1.0 0 to 100.00 « Set this item after the
constant feedback option PCB s

. KPP setting - installed.

. F-06  Accelera-  ACCI 003000s ©  30.00s 0.01 103000 | « When the fuzzy most
JAccelera-  tion ime suitable acceieration and
i tion time  setting

invalid, though it can be

[ ©oset.

C2stage | ACC2 T 0015.00's 15.00 s 0.01 103000  » The acceleration time can

* acceleration : " be used when the input
time sefting i termninal CH1 is shorted.

' » For input terminal
i selection, refer to F-34
| input terminal.
Curve ACC LINE L | L Listaightline),
pattern 8 (8 curve), acceleration and
selection ; © U (U curve),

~ for : RU {reverse
acceleration j - curve)

" Accelera-  ACC GAIN 02 | 2 (common tol 1o 0 © = When the constant is set
tion and . acceleration
deceleration and .
curve . deceleration) | 1o both acceleration and

, constant : | deceleration.
' . selection » See appendix 4.

F-07 | Decelera- : DEC | 0030.60 s 30.00s 0.01 1o 3000S ' « When the fuzzy most
Dccelera- . tion time " suitable acceleration and
tion time * sctting

. invalid, though it can be
i set.

- IZ—SIagc DEC 2 005008 15,005 0.01 o 30008 » The deceleration time can
deceleration : beused when the input
time setting terminal CH1 is shorted.

! « For input terminal
selection, refer to F-34

: , input terminal.

. Curve * DEC LINF L L L (straight linc).
pattern : S (5 curve),

selection ; o UAL curve), tion respectively.

. for I i RU (reverse
deceleration ¢ Ucurve)

" Accelera-  DEC GAIN 0z 2 (comménﬂ o Lt I0 "« When the constant is set
tion and ~acceleration
deceleration  and decelera-

i curve Ftion) to both acecleration and
f canstant : . deceleration.
selection | " v See appendix 4,
' |
I
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. (Function mode 2)
Display F e Tnitialization dispiay
L No P i L oontents - oo _
9 F-08 | Accelera- spF 0000.0 Hz * The frequency at which the

Accelera-| tion stop acceleration operation is

tion halt | frequency stopped temporarily is set.
setting
Accelera- | Fsp TIME 00.0s 0s 0to 60.0 = The time that the acceleration
tion stop is stopped temporarily at a
time setting certain frequency during

acceleration is set.

10 F-09 | Pattern comq PARAM REM REM REM/ + The parameter sefting com-
manding OP1/OP2 manding source is selected,
method {Option REM (each operator),
selection connected) OF1 (option 1), OP2 (option 2)

11 F-10

Running
mode
Running RUN MODE NOR NOR NOR/OEN/ NOR: Normal running
mode GOD QOEN:  Energy conservation
selection running
GOD:  Fuzzy most suitable
acceleration and
deceleration running
Restarting | RUN FRS ZST ZST fST/ZST fST: Restart after frequency
after FRS maching
signal selection ZST: 0O Hzstart
12 F-11 Multistage | SPD 1 0000.00 Hz 0OHz 0 to 120.0 (400) | = The input terminal CF1 is set
[Multistage| speed and used.
speed | 1 speed
setting
Multistage | SPD 2 0(000.00 Hz O Hz 0 to 120.0 (400) | = The input terminal CF2 is set
speed and wsed.
2-speed
setting
Multistage | SPD 3 0000.00 Hz 0 Hz 010 120.0 (400) | « The input terminals CF1 and
speed CF2 are set and used.
3-speed
seiting
Multistage | SPD 4 0000.00 Hz OHz 010 1200 (400) | * The input terminais CF1 and
speed CF3 are set and used.
4-speed
setting
Multistage | SPD 5 0000.00 Hz 0Hz 010 120.0 (400) | » The input terminals CF2 and
speed CF3 are set and used.
S-speed
setting
Multistage | SPD 6 0000.00 Hz OHz 0to 120.0 (400) | » The input terminals CF1, CF2,
speed and CF3 are set and used.
G-speed
setting
Multistage | SPD 7 0000.00 Hz O Hz 0 to 120.0 {400) | * The input temminal CF3 is set
speed and used.
7-speed
setting
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» DC braking

13 | F20 DC braking - DCB SW OFF OFF ON/OFF
| DC  selection ON: DC braking available
braking ! . OFF: DC braking unavailable
: - DC braking | DCB KIND LVL LVL LVL/EDG « DC braking method selection
! " 1ype LVL: Level operation
I selection EDG: Edge operation
! * DC braking DCBF 00005 Hs,  05Hz 01w 4000Hz | » The frequency at which the
frequency DC bruking starts is set.
' i selection 5
I 'DC braking DCB V-STA o0 0 i 01020 i » The DC braking force at start
| force selec- P s set.
tion {at start) : i i
DC braking  DCB V-STP 00 | 0 T 01020 "« The DC braking force at stop
force selec- : is set.
tion (at stop} i !
. DC braking - DCBT-STA  00s ;  0s | 0t0600.0 » The DC braking time at start is|
I time selec- : | set.
! tion (at start] I
| DC braking | DCB T-STP ~ 000.0s 0s [ 0t06000 - The DC braking time at stop is
' i time selec- i set,
! l ticn (at stop) i
! i DC braking | DCB STOP-T  0.00s Os 010 5.00 ' The output frequency is lowered |
| | output cut- ! ' ! 1o the DC braking freguency and|
| © off time ! the free run time during
i " adjustment | exccution of DC braking is set.
[ * F21 " Dynamic | BRD-%ED  001.5% 1.5% 0101000 » The aliowable usage ratio of
‘ braking i the braking resistor for 100
setting | seconds is set. {(NOTE 1)
15 F-22  Allowable : IPS TIME 1.0s 1.0s 0316255 | » When an instantaneous power |
' The " instantancous ! I failurc occurs, the allowable
~ allowable power failure : ! time until the power failure is
. usage time setting ; recovered is set.
| ratioof  Reclosing  IPS WAIT 00i.0s 10s | 0310 1000s  »The waiting time until the |
i the standby after : rerunning starts afier an
! braking  instantaneous : instantaneous power failure
- resistor | power failure : oceurs and is recovered s set.
for 100 | recovered | :
seconds | Instantaneous- TPS POWR ALM ALM o - ALMITP/ ALM: Alarm output
isset. ' power failure i RST/ZST ZST: O Hz start retry
restart ' FTP; Retry after {requency
selection . matching is stopped
: : - RST: Rerunning start retry
Trip selection. IPS TRIP OFF OFF ON/QFF " When an instantancous power
during stop - f failure occurs:
: at under . ON: Trip
: voltage i OFF: Non-trip
i6 | F23  Electronic E-THM CHAR  CRT CRT  CRT/SUB/FRE | « Electronic thermal characteris-
‘Electronic  thermal o tic setting CRT: Constant
. thermal  characterislic torque characteristic
: ' sclection SUB: Reduced torque charac-
‘ . teristic
: ' FRE: Free characleristic
, Electronic  E-THM LEVEL  100% 100% ¢ 20t0120% o
| thermal level
| setting ]
T 1
| ;
NOTE 1: Initial sctting of usage ratio 1.5% 055-075HF % 110-1100HF
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' Electronic
:Electronic! thermal seach inverter :
| thermal | characteristic i i
{(NOTE 3} free seiting : '

I I current (1) ;

! l Electronic E-THMFI 0000 Hz 'Rated capacity of | 0 1o 400 Hz N
; thermal . each inverter .
i characteristic :

. © free serting
i - frequency (1)

i
!
i
i
—— + -
'

Electronic | E-THM A2 8.5A Rated capacityof ¢ 0106000 A
thermal | each inverter
~ charac 1erisri::i
i free seiting |
) current{2)
i Electronic ~ E-THM F2 5 H+ ! Rated capacity of 010 400 Hy
| i thermal i cach inverter
characteristic |
i free setting i
i frequency (2). ; :
Electronic : E-THM A3 13.0 A | Rated capacity of I 0w600.0A T
thermal i “gach inverter i
+ charac teristic |
free setting i |
current (3) :
" Electronic | EETHMF3 73 Hz  Rated capacity of , 0 to 400 Hz i
thermal cach inverter ;
~ characteristic '
free setting
frequency (3) .

17 F-24  Overload | OLOAD LEVELI25% 125% 5010 150% | Under the seasorless vector
Overload " restriction control, an overload is detected
restriction! level setting ) from both the overload restric-

' ! ; tion and torque limiter. (NOTE 2}
5 Overload ~ OLOAD CONSTO1.0 1.0 "I 0310310  When the setting is 31,0 in SLV
; restriction " or V2 control mode, the
! constant . _ overload restriction has no
I sefting . ,_ effect.
; Valid OLOAD ACC ON . ON ON: Valid for ; Ewen if the function is set 10
i selection : acceleration OFF, the overload restriction is
i for overload Keep the invalid onty [or the first
: i restriction function ON acceleration when the forward
! acceleration for operation. - and reverse run command is
' ¢ turned on.
18  F-25  Software | S-LOCK MDI MDi .~ MDOMDI | MDO, MDi:; Terminal software |
: - lock [ MD2/MD3 lock (SFT)
;  selection MD2, MD3: Software lock
; f ; , {NOTE 1}
’ i | i

NOTE 1: When MDO is set and the input terminal SFT is turned ON, the data of all functions is focked, When MD2 is
set (stored), the data of all the functions is locked. During locking, no data can be changed, MDi, MD3
can set only the output frequency.

NOTE 2: When VT (V/F = VP1, VP2, or VP3) is set for the Europcan version, the maximum allowable value of
OLOAD LEVEL is as shown below. Make sure that value is not exceeded. Values up to 150% can be set.
When 4 level exceeding the maximum allowable value is set, however, the actual level remains unchanged.

J300-055 HFE4: 122% J300-220 HFE4: 122% J300-750 HFE4: 127%
075 HFE4; 113% 300 HFE4: 118% 900 HFE4: 122%
110 HFE4: 113% 370 HFE4: 125% 1100 HFE4: 125%
150 HFE4: 113% 450 HFE4: 125%

550 HFE4; 113%
NOTE3: Electronic thermal characteristic free setting current and frequency depends on the inverter rating.
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21

" The lower limit of the freque

Frequency | LIMITL 0000.0 Hz OHz 010 120.0
Frequency lower limileq i {40{)) Hz to be set is set. When the lower
limiter . setting ! : limit is O, the setting is invalid.
; Frequency ' LIMITH  0000.0 Hz OHz | Oto 120.0 The upper limit of the frequel
! upper : (400) Hz to be sct is set. When the upper
' limiter | limit is O, the setting is invalid.

L seming | S

i F-27 . Jump JUMPFlI 00000 Hz | 0 Hz Otod00Hz = The scction where frequencies

! Jump | frequency . are to be jumped is set.

ifrequencyi setting (1) . = Up to three locations can be

: | set.

é ; + When the number of locations

| ‘ is 0, the sctting is invalid. ]

¢ Jump JUMPF2 0000.0 Hz 0 Hz Oto 400 Hz

| frequency

| setting (2

! Jump SJUMPF3  0000.0Hz 0 Hz 0 1o 400 Hz

! . frequency

| sctting (3)

: Jump JUMP W 0.5 Hz 0.5 Hz 01099 Hz » The trequency width where
frequency frequencies are jumped is set.
width sctting |

F-28 - STOPkey | STOP-SW ON | ON ON: §TOP key Whether or nol to make the
~ validity valid STOP key valid during terminal
selection I OFF: STOP key  running is selected. In the
during invalid Remote mode, the STOP key is
terminat : always valid.
running !
F-29 Running F/R SW FRE ' FRE FWIxREV/ FWD: Oniy forward run
. direction | i FRE REV: Only reverse run
sclection : FRE: Both [orward run and
: reverse run valid
Reverse run - F'R PREY OFF OFF ON/OFF Reverse run prevention
i prevention - _ ON:
: selection OFF;
: Reduced | F/R RVS 6 6 Owb6
i voltage i :
" soft start f :
| sctting 5
F-30 ' Maximum | F-MAX-L 120 Hz | 120 Hxz 1200404 Hx. o Maximum frequency switching:
frequency i : . 120: 120 Hz 400: 400 Hz
selection ' : '

. E-31 Analog input IN ANA v nwv 10:8 i Input voltage maximurn fevel

i External  voltage . | 10 Max. 10V 5 Max SV

. analog  selection _ N

frequency External IN EXS 0000.0 He 0O Hr : 010 1200 (400) | » Frequency at which the

-command- frequency ! i external input starts
start setting :

External IN EXE 0000 Hz (0 Hz. 0to £20.0 (400) | » Frequency at which the
frequency - extermal input is maximized
. end setting
| Extermal  INEX%S O00% 05t 010 100 -« Input start level
! frequency !
- slan setting f

: rate : ;

i i External fre- IN EX%E 1004 100% I 010 100 ' » Input maximuym level

. quency end ; :

; Fsening rate

i o External  IN LEVEL OHz . G He 0 Hz/ExS EXS: Stant at EX%S setting

. command ; rate or less
© start point | !
selection | !
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Frequency
cormand
sampling
frequency
setting
25 F-32 | Arrival ARY PIN CST CST CST/PAT/ANY | CST: Output at constant
Frequency| signal outpuf frequency arrival
arrival | pattern PAT: Output of more than
outpwt | selection set frequency
signal ANY: Output of only set
frequency
Arrival ARV ACC 0.0Hz 0Hz 0 to 400.0
frequency
rate setting
for
acceleration
Arrival ARV DEC 0.0 Hz OHz 0 to 400.0
frequency
rate setting
for
deceleration
26 F-33 Overtorque | OV-TRQ V % 100% 010 250 * During control of SLV
Over- | signal rate and V2: Power running
: torque | setting overtorque level
; signal | (for power « Darring control of VO
I (NOTE 1)| running} and VP1 to VP3:
Waming level for power
running regenerative
overload
* When 0 is set: Any signal
is not output.
Overtorque | OV-TRQR 100% 100% 0 to 250 * During control of SLV
signal raie and V2: Regenerative
setting overtorque level
(for regen- * During control of VC
eration} and VP! to VP3: No
effect
* When 0 is set: Any signal
is not output.
27 F-34 | Inpwt IN-TM 1 RS | RS reset RS and 17
Intelligent] terminal 1 terminal other terminals
terminal | setting
input | Input IN-TM 2 AT | ATcurrent | AT and 17
terminal | terminal 2 input selection other terminals
setting | setting terminal
Input IN-TM 3 JG | JG jogging | JG and17
terminal 3 terminal other terminals
setting
Input IN-TM 4 FRS | FRS free FRS and 17
lerminal 4 run other terminals
sefting terminal
Input INTM 5 CHi1 | CHI 2-stage | CHI and 17
terminal § acceleration | other terminals
setting and
deceleration
ferminal

NOTE 1: When setting 20% or less, the error will increase (+ 20% or more).
Therefore, set 20% or more.
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CF2and 17

- F-34 Input
Intelligent terminal 6 Multi-stage  other terminals
" terminal  setting Cinput
. input terminal
| terminal ~ nput IN-TM 7 CFL . CFI ~ ~"CFland 17
i setting , terminal 7 i Multi-stage other terminals
: ©sctting i input
; _ ! terminal ;
| ~ Input CIN-TM 8 REV ! REVreverse  REVandl7 !
; " terminal 8 run command  other terminals
| sciting : . input terminal
! Input T IN-TMO/C-1 NO NO NO/NC © « Input terminal sctting
' terminal 1 . £ NO: ON when short-
NONC ! circuited
' . selting iL NC: ON when opened
Input | IN-TM O/C-2 NG . NO NO/NC = Input terminal setting
: terminal 2 : : NO: ON when short-
; NO/NC | circuited
| setting : - NC: ON when opened
i Input i IN-TM 0:C-3 NO NO NOSNC - Input terminal setting
! | terminal 3 : NO: ON when short-
i - NO/NC circuited
" sctting NC: ON when opened
Tnput IN-TM O/C-4 NC NC -~ NO/NC | +Input terminal setting
terminal 4 NO:. ON when short-
. NO/NC 5 circuited
" setting NC: ON when opencd
28 F-35  Output OUT-TM | FAl FAl FAI/RUN/OTQ | Output terminal setting
[Intelligent terminal FAl: Frequency arrival signal
terminal = 11 setting ) ; RUN: Signal during run
output i t OTQ: Overtorque signal
! terminal  Output OUT-TM 2 RUN RUN  : FAI/RUN/OTQ | Output terminal setting
‘ setting  terminal | FAT1: Freguency arrival signal
l 12 setting ; RUN: Signal during run
' : I OTQ: Overtorque signal
“Alarm | OUT-TM  O/C-ANC . 'NC | NCINO + Alarm output terminal
| output ‘ : contacts a and b setting
| NO/NC i NC: b coniact
| setting i ' NO: a contact
! Ouiput | OUT-TM  O/C-1NO NG NO/NC « Quiput terminal 1 contacts
i terminal a and b setting
© 11 NQING NO: b contact
setting NC: a contact
Referto C| 21
" Output [ OUT-TMO/C2 NO NO NO/NC « Output terminal 12 contacts
" terminal a and b setting  Short-
" 12 NOINC NO: a contact
NC: b contact
29 F-36  Carrier CARRIER  160kHz . 16.0kHx 20t0 60Hz | « The IPM carrier frequency
frequency ; Selectable is set,
©selting : in 0.1 steps = The setting value varies
: 1 with the capacity.
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Monitor MONITOR A-F/A/TID-F « The FM terminal monitor
signal signal output is selected.
selection : A-F: Analog frequency
i T: Torque monitor
! A: Current monitor
: D-F: Digital frequency
3 F-38 | Trip history! INIT TCNT CNT CNT  CNT/CLR « Trip count deletion selection
Initiali- | count clear ; CNT: Trip counting is
zation ! continued.
: CLR: The trip count is cleared.
Debug i INIT DEBG OFF OFF ON/OFF « Debug mode sctting ON or
mode i OFF
¢ display : OFF: The debug mode is
. selection | turned off.
| ON: The debug mode is turmed
: _ . . on
" Digital | INIT DOPE FWD ° FWD ' FWD/REV ' » The digital operator runting
operator | direction is set.
rotation | i FWD: Forward run
direction | ! REV: Reverse run
selection ‘ :
~ Sclection of INIT RESET ON ON ~ ON/OFF . ON: Alarm rclease when reset
- Tesct : : on
- performance i ¢ OFF: Alarm release when reset
: l off
32 F-39  Encode  OPP 01024 pulse 1024 | 2551065535 | Effective with option board
Option  pulse | : (J-FB)
setting . number . : :
; sctting '
1 Control OP MODE ASR 7T TASR ASR/APR
i mode
: selection
i Ro-To OP RO-TO OFF OFF OFF/ON , Keep OFF. (No use)
i option
' sclection
33 . F-40 i Stop ORPOS IN IN IN/OUT Effective with option board
iOrientation position {J-FB)
sctting | setting
: switching
; Stop ORP 00000 pulse I 0 0 to 4095
: position
i setting
Speed setting ORFC ~ 0005.0 Hz 50Hz 010 400 Hz
i Direction ORTURN ~ FWD FWD FWD/REV
i setting :
. Completion; ORL 00005 pulse 5 0 to 10000
| range sefting :
l | Completion| OR TW 0.00s i 0 0109.99
. delay time
! selting :
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34 F-41  Position PO EGRP FB FB : ¢ Effective with option board
Electronic| setting {I-FB)
gear switching
setting | Numerator | PO EGR-N 00001 1 I to 9999
of ratio
Dcnominatﬁr‘ POEGR-D 0000l 1
Feed for- | PO FFWG 000.00
ward gain
Positicn POG 000.50 rad’s .5 . 010 100
! loop gain ; rad/s :
337 F42 Torque ;| TRQLIMIT REM | REM  REM/OPL/OP2 REM: Each operator
Torque  limit . i POI: Option §
limit  setting PO2: Option 2
| setting . switching
(Note 1) Plus torque :
: limit
' Minus TRQREV  150%
| torque limit.
36 F-43  PlDtarget | PID IN-SEL IN IN IN/OUT
PID control  value input |
setting  method i
! ¢ switching |
' | selection
"PIDtarget PIDLVL  000.00%
_value setting
" P gain setting] PID P ) 1010 011050 |
. T gain seting| PID I 0108 10 | 00150 |
; D gain setting PID D 000.0 000.0 ' Oto 100 |
Selecion PIDMODE  MD0 . MDO | MDiwad
37 | F-4 | Tansmission COMBAU 00600bps | 600 ' 300:600/1200F  Effcctive with option board |
Communi- speed § 2460/4800/9600/ (J-CM3)
cation  selection | | 19200
protocol Station | COMNUMBER 01 1 I 1032
setting ' number i |
I i selection ! ;
' | Transterbit COMLENGTH 8 | 8
" length
selection
| . Parity '
? . ON/ OFF
. selection
" Parity , COM PAR-SEL2? EVN
even / odd
selection
Stop bit
| length
] | selection ;
; |

L 109999
I— 0 to 655.35

=

TRQ FWD 150G, 150% | 2010 150%

150% 20 10 150% Regenerative maic

0% 0 to 200%

8/7

COMPAR-SELI ON ON  ONOFF |

~ EVN/ODD |

EVN

COM STOPBIT 2 2 71

NOTE 1: Smaller levels of torque limit and overload restriction are given top priority and valid for any control method.
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F-a7
Option
PCB error
setting

* Main body

operation |
selection for!
option PCB
error 1

OP-ERRI1

! operation

Main body

selection for
option PCB
crror 2

OP-ERR2

S5TP

STP

STP/RUN

“FE
Selection

| of relay

output

termingl

Setting for
RYA

RELAY RYA

RUN

RUN

CST/PAT

Setting for
RYB
terminal

RELAY RYB

CST

CST

' RYC

Sectting for

terminal

RELAY RYC

oTa

OoTQ

OTQ/NOR

! (J-RY)

- ANY: Arrival signal

NOR: No output

Effective with option board |

CS8T:  Amival signal
{constant speed)

PAT:  Arrival signal
(set frequency or more)

{set frequency only)
RUN: Running signal
OTQ: Over torquc signal at
SLV, SEVZ2/Overload
signal at V/F control
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12.4 Protection function display list when the remote operator is used

There are protection functions tor overcurrent, overvoltage, and undervoltage provided to
protect the inverter. When one of the functions is performed, the output is cut off, and the
motor is put into the free run state, and the status is kept until the inverter is forced to reset.

Remote operatorDGP) Remote operator DOPY
Name Digital operator display | €0y unitt DRWdisplay Name Digital operator display | copy unittDR Widisplay
[ERRL * %% % _
Constant speed | [£{7 {]|. 0C.Drive \ [nput overvoltage E| I5]||ov.src
Overcurrent . Instantaneous
protection Deceleration E]_ ‘ﬂ OC.Decel ‘ power failure El 5 l [nst.P-F J
Acceleraion | |E]57 3|1 oc.Accel Option connec. | Option | |E] 17| nG.oer |
Overload [ tion error . =
oroteeton E|O5]|| overL Option 2 |E] 18]||Nc.or2
Braking resistor E|0E||| oLrrD Option PCB Option 1 E_ ! 9] OPI
Overvoltage 211 - efrrar : —E————
ervoltzg [E]0 )| overy NOTED) |opin2  |[E]28]|[ op2 |
ol Phase failure = - 1
EEPROM error ‘E‘UB‘ E}_{QM_J protection error (NOTE 1) |E c H||| PH.Fail
Undervoliage ! Al .
protection i E B 9 QUnderV —~—— Constant speed !E | 3 F| | PM.Drive
= 7
CT error L CT Power module Deceleration IE :_,’ ‘_:’ L%Dcccl
, protection . = e ]
CPU error |E | ,‘ ” | CPU ‘ Acceleration }E_r:_,’ :ﬂ _f_’_M.Accel ]
External trip E| 12||: ExTerNAL Stop [E| 34| pmERR |
] i Undervoltage [ 1t .
USP error El 13| usp S L | uv.waIT ]
Ground fault : [}
protection il:C | 14]|[onpru | For error contents, see page 8-1.
Other displays
Dnsplay Cause Description
Communication error This is displayed when an error occurs between the inverter and remote operator.
i | *=1. Protocol error When the STOP key or another key is pressed, the original display appears.
l R'ERRQ_R COMMc< > | | =2. Time-out error When the original display does not appear. turn the power off and then on once
agam, Check whether any connectors are loose.
‘ R-ERROR INV.RUN ‘ During inverter munming | 11 one of the displays on the left occurs when the copy unit is used to read or copy,
& = tuke the ¢ - dine ¢ :
ST INV. RUN. Siop e renming
. . L 1 . JINT &+ TLL -
| R-ERROR INV TRIP Under inverter trip - INV. TRIP; Press the STOP key to release the trip.
: i « INV. TYPE: The inverter type of the copy source is different from that of the
. R-ERROR INV.TYPE | Inverter type mismatch copy destination. Use the same type of inverter (o read or copy.

The lpurth switch of the DIP switch on the back of the remote eperator 15 ON.

Inverter read Jock When reading data, tum the switch OFF,

[ R-ERROR RD LOCK

failure restart function in | » RESTART: 0 stant is in execution.

operation + ADJUST: Frequency matching is in execution.

‘ RESTART # # *. %3 ‘ Instantaneous power This indicates that the instantaneous power failure resiart function is being performed.
CADIUST % % % %s |

The supply voltage is lowered 1o he undervoltage level. When this display

‘ UV WalT ‘ Undervoltage appears, tum the power on once again.

‘ POWER OFF ‘ Power OFF The undervollage after the power is lurned off is displayed.

l Tuning OK ‘ Autotuning funetion end This is displalycd after the auteuning measurcment is finished.
- i display * Tuning OK: The measurement terminates normaily.

| Tuning NG | « Tuning NG: The measurement lails.

NOTE I: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 2: When the J-FB is installed, an error is display for each factor as shown below.
Digital operator ~ DOP, DRW

display
Encoder line break: EB0:
Overspeed: Flgr oP1 1
Positioning error: Flge. oP1 2
Thermistor line break; EEY OP1 4
Motor overheat: £55 OPl 5
Malfunction or abnormality on built-in CPU of the option: EE&7 OP1_7
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12.5 Warning Error List

The following warning errors are displayed on the warning monitor in the monitor mode.
Check the set value. When an attempt is made to set a value larger than the set range, the set
value may be rewritten as shown below.

Alarm | Recovery

Warning error display Forced rewriting Description output | method
1 Fmax > Fch Fmax <  Fch Fch:  Frequency for maximum
frequency switching >
2 | Fb > Fmax | fp «  Fmax (120, 400) §
| Fmax : Maximum frequency g‘
i3 Fs > Fmax Fs «  Fmax Fmin: Start frequency <
Fb:  Base frequency s &
4 | Fm > Fmax | Fm « Fmax |Fs:  Setfrequency E E
Fm:  Multistage speed setting = 3
5 t Fiw >  Fmax | Flw «—  Fmax frequency _z -
' Flw: Lower limiter frequency g !
6 Fup > Fmax Fup < Fmax | Fup:  Upper limiter frequency g i
Fp:  Jump frequency S ';5
7 | Fes >  Fmax | Fes <  Fmax | Fes:  External set analog start Z o
frequency S 3
8 | Fee > Fmax | Fee < Fmax | peo:  External set analog end _% g
frequency 55
9 Fs > Fup Fs « Fup Fij: Jogging frequency é ﬁ
1¢ Fm > Fup Fm — Fup 5 E
= £
]
il { Fmin > Fup | Fmin <« Fup 3
| A F OFF | g2
W > s Flw — Fs 2 Ag
bl
14 [ Fmin S Fs Fmin — Fs g g
° 15 | Fmin > Fm Fmin — Fm 38
O =
, . s E
16 | Fmin > Fj Fmin — Fj = o
- B
o o
17 | Fmin > Flw Fmin - Flw 52
5%
18 | Fp > Fs Fp Fs =g
LI F]
S B
19 Fp > Fj Ep Fj Y, g
= o
s S
20 | Fp > Fm Fp Fm S 3
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12.6 Dimensions

Remote operator, copy unit

Dimensional drawing (Unit: mm}

Remote operatar (DOP-0A) - ‘Copy unit (DRW-0OA) -

95 2 |- us 1B te
gt N E = 91 { s, 1|~
3 | } !

; t I .

Nsus] an el

:“ o CjD H D L

g S g
A fT
1-udl = -5 S
.2 uz

gk i

1-M4 - M4

Mounting perforation diagram

High performance

Mounting perforation diagram

I300 ¢ahle

Z| remote operator (HOP-QJ) & v
Copy unit (HRW-QJ} & ™ 1 =
T IrN 7
L =T -
e
o [ . R
Fo— J
f [ |
g g8 0 | l
- ;b.o o o _%
- B & =
‘p: o0 o 0o ||
A b o oo &
I b o o a -
o o a — ?;': =
L )
L} P o
22 = — * W23
5 2-M3, depth 5 {back} = al33
-~ -
“ =
For extension Cable between remote
- berween remote  operator (POP) copy
v 204 operator (HOPY,  unit (DRW) and J300
25 capy unit (HRW) ICa-1)
and J300 ICA-3)
Mounting perforation diagram 1CI-)
ICI-3

NOTE 1: The cables for the VWS3A and VWA series are different in cable shape from those
for the J300. The cables for the J300 are the same as those for the J100. To change

only cables, various cables are in stock.
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12,7 Copy Unit Function

Set data 18 read out from the
inverter A (It is stored into the
memory.,

NETT
READ

Inverier A

Copy unit

Turn off the power supply to
inverter A and remove the cable.

. Connect the cable to inverter B and
turn on the power.

written to mverter B.

- Copy data stored in the copy unit is

-
COPY

Cut off the power supﬂply to inverter
B. *1

Perform the above processes from 3
to 5 sequentially for inverters C and
- D. That is, the same process as at

| for inverter B.

Data copy

ooao
a Bl

pamm
[ TLE]
oo

[nverter B loverter C  Inverter D

Copy
umit

B 1
(BL)

| B

o
d

the remote key.
Change the data of the inverter
with copy unit.

2t06

Read out the data from

t mverter A (It is stored into the
“memory area of the copy unit).
The following procedures are the
same those of the operation 1.

‘ Change the data setting first,

| = 4| thRK R = [
i Q JEZI Data change i
N T &
A | L] L
: B Copy unit Inverter A
L

READ
Bl | - i SR
| L-N-}
! e oooo

Inverer A Copy unit

#]

When pressing any key or resetting the unit after the

qE—
COPY

key is pressed, be sure to wait for

at least six seconds. (When any key is pressed, the unit is reset, or the power is turned off

within six seconds, the data may not be copied.)
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12.8 Data to be copied by the copy unit

Precautions for copying
The copy units, DRW and HRW cannot copy some of parameters. For the details, see Appendix 7.
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When inquiring about inverter trouble, please be ready to inform the distributor where you
~urchased your unit or following address.

Hitachi Europe Gmbh

Am seestemn 18 (Euro-conter)
40547 Dusseldorf, Germany
TEL: 0211-5283-0

FAX: 0211-5283-649

1} Type

2)  Purchased date

3)  Production No. (MFG. No.)
4)  Malfunction symptoms

If the contents are unclear due to an old nameplate, give only the clear items. To reduce the non-
operation time, it is recommended to stock a spare inverter.,

Warranty

The warranty period under normal installation and handling conditions shall be
one (1) year after the date of delivery. The warranty shall cover the repair of only
the inverter to be delivered.

I. Service in the following cases, even within the warranty period, shall be charged to the pur-
chaser.

(a) Malfunction or damage caused by misoperation or remodelling or improper repair
(b) Malfunction or damage caused by a drop after purchase and transportation

(c}) Malfunction or damage caused by fire, earthquake, flood, thunderbolt, or other
natural calamities, pollution or abnormal voltage.

2. When service is required for the product at your worksite, all expenses associated with field
repair shall be charged to the purchaser.

3. Always keep it handy. Please do not loose it. We are sorry but this manual can not re-issued.
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Appendix 1 Manual for New Functions
1. Autotuning
[Outline of the function]

This is a function for automatically setting the motor circuit constant necessary for the
sensorless vector.

When the autotuning function is performed by a motor which is designed according to JIS C
4210 and then the sensorless vector is controlled, even a motor (Hitachi general purpose motor)
whose constant 1s unknown at an output frequency of 1 Hz can generate a torque of 150%.

An Hitachi general purpose motor is given a constant which is a default value. Therefore, in
every case, the characteristics will be obtained without trouble. When the characteristics
cannot be obtained, measure the motor circuit constant by the autotuning function.

(1) Before executing the autotuning function,
make sure the following set values.
@ a) Base frequency
b} Motor capacity
c¢) No. of motor poles
Set the values according to a motor
which uses a, b, and c.

- @ Make sure that 0 Hz is not set. {(When 0
Tum the autotuning mode Hz i ¢ th totunine f t] il
ON. (Note) z is set, the autotuning function wi
not be performed.)
@ Cancel all the DC braking settings.
(DC braking 1s not set by initialization.)
@ Make an motor input voltage setting
____________________________ (F-03 AVR AC [__]) according to the
,[_( 13 AC cxcitation (The motor does not rotate.) K motor rating.
' (2 DC excitation (The motor docs not rotate.)
1 (3) The motor is accelerated up to 80% of the

( Autotuning starting method )

Connect the motot,

Turn the Run command ON.

' base frequency and then decelerated and . (2) Drive the motor for about 60 to 120 sec-

,  stopped. (The motor rotates.) [ onds. (During autotuning, the motor auto-

: (4) The motor is accelerated up to 40% of the base ! matically runs in the order of (1) to (4)

. frequency and then decelerated and stopped. | . he left and th X
(The mofor rotates.) | given on the left and the motor constant is
(4-1) Measurcment (acceieration/deceleration) measured. Therefore, make sure before

: time 1 ' starting operation that no problems are

: t< S0seconds---a=40 ' caused to the load to be connected during

. 50 t< 100 seconds - --a=20 ' he : . ino fr 4

100 1< 300 seconds - - - a = 10 ; the automattc running from (1) to (4).)

“““““““““““““““““ ' Example:

When the base frequency is 120 Hz, the
motor runs up to 80% of the base frequency
in (3), that is, 96 Hz and then decelerates
and stops.

After the measurement ends, the motor is stopped.

Select the control method. Select the motor data. The status for using the autotuning data is
set.

Running under sensorless vector control is

Standby state available.
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Autotuning start
[Setting method ]
(1) Digital operator

(2) Remote operator

F-05

AUX

F%:EC Display the software switch and set it
Al 97 - 00 to the data (01) for starting autotuning setting.
e l @ When the equipment starts running after the
FUNC data is set, the autotuning measurement is
Al 97 |- 01
executed.

F-05 motor constant setting is displayed.

Display the AUX AUTO screen and select AUT
ot NRT.

Initial display 1

AUTO Autotuning
] x2 NOR: Setting OFF and autotuning end
1 2l AUT: Autotuning measurement start (Motor
rotates)
NRT: Autotuning measurement start (Motor
does not rotates)

AUX NOR

AUX AUTO AUT

STH

0.0Hz

When the equipment starts running after the
data is set, the autotuning measurement is
executed.

When the autotuning operation terminates, “Display at end” indicated on A-4 page is displayed.

When the autotuning operation temiantes normally, see the “running method by autotuning data” indicated
on A-3 page.

When the autotuning fails, set “measurement start” once again and perform rerunning.

When is set to E@' on the digital operator or NRT is selected on the remote operator,

auto tuning is performed in a mode in which the motor does not run (only AC excitation and DC
excitation are possible). Then, the value of motor constants R1, R2, and L are measured.

£50050.0

Precautions

1. When the autotuning function is executed in the state that the DC braking is set, the accurate
motor constant will not be set. Cancel the DC braking the then start measurement.

2. By the autotuning function, a capacity between the applicable motor capacity and motor capac-
ity under one frame can be set.

3. When acceleration or speeding up is not to be pecformed in the operation for accelerating up to
80% of the base frequency, lower the set value of manual torque boost.

4.  The autotuning measurement time is about 2 minutes or so. However, the measurement time
may be increased depending on the load inertia. When the measurement time exceeds 5 minutes,
press the STOP key so as to decrease the set value of manual torque boost and enter the run
command once again,

5. Be sure if motor is in standstill before you carry out an autotuning. Autotuning data carried out
when motor is still unning may be not correct.

6. Do not interrupt an autotuning with power off or any stop command except emergency case. It
may case data lose.

In it is occurred, make an initialization and reprogram what you need, and carryout autotuning
again.
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(3) New remote operator

First hierarchy

D 1 Command > @ e Select “3 Function” in the first hierarchy.
2 initial 2 B
3 Function 2 SEL
4 Option 2
Second hierarchy ¢
P 1 Control > Select “1 Control” in the second hierarchy.
2 Acc/Dec 2 SR
3 Run b SEL
4 Braking 2
Third hierarchy ¢
b 1w > o Select “2 Motor™ in the third hierarchy.
2 Motor 4 R
3 Carrier > SEL
Fourth hierarchy ¢
P 1 AUTO 0:NOR Change the content of “1 Auto” from
- 0-2) 0:NOR to 1:AUT in the fourth hierarchy.
When the data is changed, press the
2 DATA 0:NOR =fe | key. STOR
(0-2) STOR
' =
) When the | MON | key is pressed to select
P 1 auTo 1'%2 the monitor mode and the equipment starts
@2 L] running, the autotuning is executed.
MON
2 DATA 0:NOR
(0-2)
Monitor display ¢
P rs 50.00Hz
0.00Hz
AC1 10.00s
DC 10.00s




Display when the autotuning terminates
[Display in the normal state]

» When the autotuning terminates normally, the following is displayed. When one of the keys is
pressed, the original screen is displayed.

+Digital operator

'l i Normal termination display

*Remote operator

Tuning END

*New remote operator

OK Function 3 OR FR

Normal termination display

[Display in the failure state]

» If the autotuning is executed when the motor is not connected to the inverter, the following is
displayed and the measurement is stopped. As a motor constant when the measurement fails, the
last value is set. When one of the keys is pressed, the original screen is displayed. When execut-
ing the measurement once again, change the autotuning measurement setting to “Start” and enter
the run command in the same way.

*Digital operator

-« Abnormal termination display

*Remote operator

Tuning NG

+New remote operator

NG Function 3 OR FR

Abnormal termination display

When running the inverter using the autotuning data after the autotuning measurement terminates,
make settings by the method indicated on the next page.
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Running method by autotuning data

When running the inverter using the autotuning data:

1. A-O : The control method is set at SLV {(sensorless vector control).

2. A-98: The motor data is set on the autotuning side by the software switch.
Make the above two settings.

NOTE: When no torque is outputted during the sensorless vector run after the above settings are
made, make the following settings. Increase the set value of R1 of each remote operator
(motor constant) before starting running.

[Setting method]

(1) Digital operator

HitgE
‘ FUNC
Ai 0 > 0
e LS
FUNC
Al 0 |- —— 4
BgE
FUNG
Al o8 o 00
Ho y[a]xz2
J FUNC
[A] 98 |= — 02
(2) Remote opcrator
F-04 CONTROL
‘ @ Initial display l
CONTROL Ve
2 l
@Xll
CONTROL SLV
STR
[__] Initial display l
AUX DATA NOR
5] x2 :
[a] %2 J,
= AUX DATA AUT
MON l
FS050.0 000.0 Hz

1. Select DE (sensorless vector control} by
the m control method.

0: Constant torque characteristic

1: Reduced torque characteristic {1.5 power)
2: Reduced torque characteristic {1.7 power)
3: Reduced torque characteristic (2.0 power)

4: Sensorless vector control

2. Set the motor constant data to the data which is
measured by the autotuning function
using the software switch.

{Refer to the [A98] software switch of the operation
manual.)
(When executing the second setting, change the

switch.)
By the above two settings, running by the
autotuning data is available.

1. Select [SLV] (sensorless vector control} by the
F-04 control method.

VC: Constant torque characteristic

VP1: Reduced torque characteristic (1.5 power)
VP2: Reduced torque characteristic (1.7 power)
VP3: Reduced torque characteristic (2.0 power)
SLV: Sensorless vector control

2. Set the [AUT] autotuning data by motor data
selection of the F-05 motor constant.

By the above two settings, running by the
autotuning data is available.



(3) New remote operator

First hierarchy

D 1 Command > @ o Select “3 Function” in the first hierarchy.
2 Initial  ran
3 Function 2 SEL
4 Option >
Second hierarchy ¢
P 1 Control S Select “1 Control” in the second hierarchy.
2 Acc/Dec 2 e
3 Run 2 SEL
4 Braking 2
Third hierarchy ¢
b 1 vi 3 Select ““1 V/f” in the third hierarchy.
2 Motor } &R
3 Carrier 4 SEL
Fourth hierarchy ¢
5 A-Dec 1:ON % Change the content of “6 Mode” from
" (0-1) @ 5 0:VCto 4SLV in the fourth hierarchy.
[4] When the data is changed, press the [ sg4g
P 6 MODE  @:VC i | key. STOR
(0-5) STOR
Third hierarchy RETN 7]
P 1 i > Press the | RETN | key to return to the third
@ hierarchy and select “2 Motor™.
2 Motor 4 R
3 Carrier 4 SEL
Fourth hierarchy ¢
1 AUTO 0:NOR @ Change the content of “0 NOR” from 0:NOR
- 0-2) to 2:AUT in the fourth hierarchy.
When the data is changed, press the S%ESER '
P 2 DATA 2:AUT nggﬁﬂ key.
(0-2)

When the monitor mode is selected, running by the autotuning data starts.
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[NOTES]

*1: If the desired characteristic cannot be obtained in a sensorless vector control operation with
auto tuning measured data, adjust the motor constant according to the detected symptom shown

below.

(DOP, DRW, HOP, and HRW functions of the remote operator are needed for this adjustment.)

. : . Adjusting Item
QOperation Status | Symptom Adjust
pe | ympLo Justment (DOP/DRW Function No.)
Power running ' When low frequency ' Increase the motor constant R1 in relation to [F-05 AUX RI1)
(status with an ‘ (afew Hz) torque is  auto tuning data step by step within 1.2 times.
accelerating torque) - insufficient
- When the speed Increase the motor constant R2 in relation to [F-05 AUX R2]
fluctuation coefficient  auto tuning data step by step within 1.2 times.
- becomes minus
J When the speed Decrease the motor constant R2 in relation to [F-05 AUX R2]

fluctuation coefficient |
becomes plus

auto tuning data step by step within 0.8 times.

Regeneration
(status with a

decelerating torque) insufficient

When low frequency
(a few Hz) torque is

ay Increasc the motor constant R1 in relation
to auto tuning data step by step within 1.2
times.

@ Decrcase the motor constant M in relation
to auto tuning data step by step within 0.8
times.

the motor constant.

[F-36 CARRIER]
{ for digital
operator

¥2: If, when the sensorless vector is controlled, 2 frames or less maximum applicable motors are
operated, then the characteristic may not be satisfactory.

*3: No sensorless vector control operation is possible if plural motors are operated.
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2’

Energy conservation running

[Outline of the function]

This is a function for automatically setting the output voltage corresponding to the load during
the V/F control running and suppressing useless power.

The function is effective for a load of reduced torque characteristics such as a fan and pump.

When the load of an induction
motor is constant as shown in the
drawing on the right, there is a
voltage at which the current is
minimized. When the current is
minimized, the power is also
minimized. The function auto-
matically searches this voltage.

[Precautions]

Large load

Vi V2 Vv

1. The output voltage is decreased so as to minimize the current. The search limits are the
voltage of torque constant characteristic £50%.

2. The function is performed
under comparatively slow
control. Therefore, when a
sudden load change (such as
an impact load) occurs, the
motor may stall,

 100%

| 50%

¢

Range where the energy
conservation is effective
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[Setting method]

(1) Digital operator

1A

FUNG
A| 59 -

T

FUNC

Al 59 |-

’ (2) Remote operator

F-10 RUN

Initial display

RUN MODE  NOR
] Bl L oeni(2]
RUN MODE OEN
5TR
" ES000.0 000.0 Hz

Select _| 1] by [A]59] running mode
selection.
Running mode selection

0: Normal running

1: Energy conservation running

2: Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
energy conservation running is performed.

F-10 running mode selection is displayed.
Display the RUN MODE screen and select
GGOENQS-

Running mode selection
NOR: Normal running
OEN: Energy conservation running
GOD: Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
energy conservation running is performed.
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(3) New remote operator

First hierarchy

Select *“3 Function” in the first hierarchy.

p 1 Command 2 T %2
2 Initial | =R
3 Function 2 i;
4 Option | 2
Second hierarchy ¢
» 1 Control > @ s Select “3 Run” in the second hierarchy.
2 Acc/Dec 2 SR
3 Run p| LSEL
4 Braking | 4
Third hierarchy ¢
b 1 F reg. > @ Select “2 Pattern” in the third hierarchy.
2 Pattern 4 @
3 SPD p| LSEL
Fourth hierarchy ¢
b t MODE 0:NOR Change the content of “{*MODE” from
Y 0:NOR to }:OEN in the fourth hierarchy.
(0-2) .
When the data is changed, press the | 2t8 ‘
e key. STR
‘ STR
' =
D 1 MODE |:OEN When the | MON | key is pressed to select
- 0-2) the monitor mode and the equipment starts
¥-4 running, the fuzzy most suitable acceleration
MON and deceleration running is executed.
Monitor display ¢
P rs 50.00Hz
0.00Hz
ACH 10.00s
BC1 10.00s
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3. Fuzzy most sunitable acceleration and deceleration

[Outline of the function]

The fuzzy most suitable acceleration and deceleration function realizes acceleration and decel-
eration characteristics using the inverter capability at its maximum under fuzzy control to
eliminate troublesome setting of the acceleration and deceleration time.

The acceleration time is a time for acceleration at the current specified by the overload restric-
tion constant.

The deceleration time is a time for decelerating so that the current does not exceed 150% of the
specified one or the DC voltage in the inverter circuit does not exceed 770 V.

The function sets the acceleration and deceleration time automatically in response to a change
in the load or inertia in real time.

[Precautions]

This function is not suitable for a machine which requires a constant acceleration and
deceleration time. The acceleration and deceleration time varies with the magnitude of the
load or inertia.

When the mertia of the machine is more than about 20 times of that of the motor shaft, a
trip may occur.

The acceleration and deceleration time of the same motor always varies with a change of
the current.

The fuzzy most suitable acceleration and deceleration setting function is valid only under
the V/F control. In the high start torque running mode (under the sensorless vector con-
trot), the normal running is performed.

If the jogging running is executed when the fuzzy most suitable acceleration and decelera-
tion setting function is selected, the jogging operation cannot be performed due to the
fuzzy control.

When the load is more than the rated one, the deceleration time may be increased.

When acceleration and deceleration (the cycle is 2 [s] or less) are repeated frequently, a
trip may occur.

It an external braking unit is used, the motor cannot stop within the deceleration time set
with a braking resistor. In such a case, do not use the fuzzy acceleration/deceleration
function.

A-11



[Principle]

The acceleration and deceleration ratio or acceleration and deceleration are set in accordance

with the fuzzy rule from the distance to the overload restriction level and the start slopes of
current and voltage.

Overload restriction level Restriction angle

Setting process

Distance

Current

The current grows.

Fuzzy control

XXX

Slope

Becd

Biistance
Membership function

|

Acceleration ratio, accelcration
determination,deceleration ratio,
deceleration determination

Slope

—» Time

Revolution speed

— Timc




(3) New remote operator

First hierarchy

Select “3 Function” in the first hierarchy.

p 1 Command > &%z
2 Initial } 0
3 Function 2 SEL
4 Option 2
Second hierarchy ¢
e R "o h . .
’ 1 Control > @Xz Select “3 Run” in the second hierarchy
2 Acc/Dec 2 R
3 Run 2 SEL l
4 Braking 3
Third hierarchy ¢
P 1 Freq. > o Select “2 Pattern” in the third hierarchy.
2 Pattern 2
3 SPD 2 SEL
Fourth hierarchy ¢
» t+ MODE 0:NOR Change the content of *“ )MODE" from
 (0- 0:NOR 1o 2:GOD in the fourth hierarchy.
0-2) . |
When the data is changed, press the ‘f
ofe | key. STR
STR

=z
When the key is pressed to select

D : . .
P 1 MODE 2:60D the monitor mode and the equipment starts

(0-2) . . .
EZ A running, the fuzzy most suitable acceleration
MON and deceleration running is executed.
Monitor display ¢

) Fs 0.00Hz
0.00Hz
AC1 10.00s
DCH1 10.00s
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Appendix 2 Instantaneous Power Failure Restart and Commercial Power Source Switching

1. Instantanecus power failure restart

[Function Qutline]

This function allows an inverter operation to be selected according to the subject system as
follows when an instantaneous power failure occurs.

When FTP/RST/ZST is set at IPS POWR

* Retry mode:
» Alarm mode:
« f matching:

When ALM is set at [IPS POWR

The rotation speed and the phase are detected while the motor is on a free
running to restart the operation accordingly.

/I\ WARNING

® When the inverter stops due to a trip with retry mode selected, the motor restarts
suddenly. Stand clear of the machine. Otherwise, you may be injured. (Design the
machine in such a way that persons are protected against a restart of the machine.).

[Setting Method]
i | At overcurrent |
Remote operator [F-22] Digital operator At instantaneous power failurc | Atlow voltage overvoltage/ | At other
: power module error|  error
IPS TIME 0310250 _ Set an allowable instantaneous l — — —
power failure time, |
IPS WAIT 0.3 to 100.0 — Set a wait time after an instantangous power failure/power restora- —_
“tion in the retry mode or after an error.
IPS POWR ALM 0 Tripping with an instantaneous Tripping Tripping Tripping
“power failure within the TIPS
- TIME. If an operation command
is issued for an instantaneous
' power failure detected out of the
- IPS TIME, restant the operation
{0 Hz start).
FTP | The { matching stops with an The f matching stops | The £
instantaneous power failure if power is restored ! maltching is
detected within the IPS TIME, . within 40s. retricd.
The inverter trips with an . The inverter trips
instantaneous power failure . unless power is
detected out of the PIS TIME. restored within 40s.
RST 2 The t matching is restarted it the  The t matching is
instantaneous power failure is restarted if power is
within the IPS TIME. The  restored within 40,
inverter trips if the instantancous | The inverter trips
power failure is not withinthe ' unless power is not
IPS TIME. restored within 40s,
Z8T 3 The inverter is restarted at O Hz The inverter is started
if the instantaneocus power failure at 0 Hz if power is
is within the PIS TIME. The restored within 40s.
inverter trips if the instantanecus , The inverter trips
power lailure is not within the | unless power is i
IPS TIME, i restored within 40s,
IPS TRIP OFF — No retry at an instantaneous power failure and no trip — —
at low voitage during the inverter stop.
ON — Retry or under voltage trip is performed during the — —

inverter stop Or running.
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/I\ WARNING

@ If the retry mode is selected, do not approach the inverter unnecessarily. It will be
restarted suddenly after it trips/stops. (Design the inverter so that the safety can be
assured even in such a restart.) Otherwise, bodily injury will result.

NOTE: Since the retry mode is selected, the equipment restarts for trips of overcurrent,
overvoltage, or undervoltage. For undervoltage, 16 retries (17th trip) are
executed. For overcurrent or overvoltage, 3 retries (fourth trip) are executed.

Do not use this function for a case that a fallen substance should be held by the
machine brake when the motor is in the free-run mode.

In the following cases, the equipment may start at the lowest frequency (called O start).

(' When the reclosing standby time (function mode F-22, IPS WAIT) after the
instantaneous power failure is recovered is set to 3 seconds or more

{2 When the output frequency is more than 60 Hz
(3 When the base frequency is 60 Hz: Driven at 30 Hz or less
When the base frequency is 50 Hz: Driven at 25 Hz or less

(@ When the induced voltage of the motor attenuates earlier (for example, a pump or
high-speed gear which causes the motor to decelerate for several seconds or less)

NOTE: The inverter control power holding time may be slightly different depending on
the inverter rating, the load status, remote operator (copy unit) connection
status, and input voltage.

<Time chart for retry mode>

e 10 LA e 0 o

Power supply I : 3 ; - ] ‘

= = = = =

TS TN TR :

Inverter control f 1 I =

power supply | ' : .

Mowbl ] ] ] 5

instantancous : : - '

poyier failure time % : g %

(data set value) E : o | E22(IPS WAIT set value) 3 + | Abou 1 second

Inverter output % % : =
Alarm =

An instantaneous power failure trip The operation restarts because t2>=t0. The running restarts when a running
(Inst.p-f) occurs because {210, command is issued because t2=t].

t0: Instantaneous power failure time  tl: Control power holding time  t2: F-22 (IPS TIME set value)
when power is turmed OFF
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2, Commercial power source switching

Digital operator

Function code

Extension
function code

Data set for commercial power source switching

Set value

Run command to |Frequency comomand n:4

a3

Terminal

Termisal _i

c

3

Function name

Terminal ruating plate Set value

Input terminal setting 3

3

14

= Set the terminal mode.

= Sclect the CS terminal.

NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings
1t08¢ to ). In this example, the terminal CS is allocated to the input terminal setting 3.

Remote operator (DOP)
or copy unit (DRW)

Monitor mode

Function mode F-34

IF-SET-SELECT TRM |

F/R-SELECT TRM

l
|

IN-TM3

= Set TRM (terminal mode),

CS | = Selcct the CS terminal,

NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings 1
to 8 (IN-TMI to IN-TMS). In this example, the terminal CS is allocated to the input terminal setting 3.
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Mg!

ELBGm g fo __ _ ___ o5
——————— aTo
; ___ __ o | | THRY

Mg
E]“Ldﬁ‘-“ 1 Eito (RN o oo '
— TAY Chet S(L2Y v oo !
—STorf oo TiL3  (THW [0 0ot '
Mg2
+H
Ho
L . .
Fw aLl4 NOTE 1: When the ELB wips duc to 2 ground-fault, the commercial power
Ry [J; o- AL2H source circuit will not operate. Therefore, when a backup is
s ALl necessary, take a commercial power source circuit from the ELBC.
-\ P24
M1 NOTE 2: Use weak current relays for FWY, RVY and CSY, Separate AC
PM.C relays from DC relays. The above sequence is a reference drawing
(Incase of source type) -4 for timing.

T
77/
077777

—=s _ Settime by timer 2C L
@ W {The time 1s generally setto 1 o 3 seconds. Error may come when the set time is 4 seconds or more.)
OFF

@ -—i~'—/—j~/20 n/"i;;;mom

i [F-22] IPS WAIT

Inverter rutining V :
siart Running

Connection example diagram and timing for commercial power source switching running
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Appendix 3 Capacitor Life Curve

Ambient
termperature

O

50 " 12 hours Operation/day

! | | !
1 2 3 4 5 6 7 8 9 10

Capacitor life {year)

* The ambient temperature herein means the temperature around the inverter
body. If the inverter is housed in a panel, the ambient temperature corresponds
to the temperature in the panel.

* Even when the ambient temperature is within the rating, the capacitor life is
shortened if ventilation is impeded due to bad installation conditions or dust.
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Appendix 4 Acceleration/Deceleration Curve Constants

This function can vary the curvature when the acceleration curve pattern (or deceleration curve
pattern) is selected to S curve, U curve or RU (reverse U) curve in the function mode (F-06). If the
acceleration curve pattern or deceleration curve pattern is selected, the selected pattern applies to
both acceleration and deceleration.

The larger number causes a greater curvature.

Curve . .
pattern Acceleration Deceleration
Set Set
freq. freq.
S curve
Set Set
freq. | freq.
Iy, 1
7 i
U curve J !
|
Q) :
v 1
7, |
o 1
/ I
7 10 i
Accel. time —»
St Set
freq. ; freq.
T 10 /s l
s 1
RU o1 /S i
curve / :
/4 i
L 1
” i
e 1
o 1
& i
|
!
Accel. time —» Decel. time ——»
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Appendix 5 Multi-Motor Operation and Precautions for Operation
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Appendix 6 Supplementaly Explanation of the Function Mode

» The explanation of the function mode is displayed on the DOP or DRW type of the

remote operator.

As for the operating methods with other remote operators, refer to the correspond-

ing table of the operator display.

» After data is changed, be sure to push down the

No data is stored in the inverter body.

Bt

str | key.

» Change data when the inverter is stopped. (except when the inverter is stopped
during trip, and stopped when ON between the reset terminal RS and P24.)

+ In the function mode, the motor can not be started running.

Select the monitor mode beforehand.

Function contents

It is possible to run two motors with one inverter by
switching the control circuit terminal fSET]. The
changing of the SET terminal can be executed only
when the inverter is stopped.

|Funcli0n which can be set with the second function |

[Menitor mode] [Function mode]

1. Output frequency 1. F-00
setting Basic frequency
2. Acceleration and setung
deceleration time 2, F-01
setting (NOTE) Maximum frequency
(Function mode) setting
F-06 3. F-04
Acceleration time Control method
setting 4, F-05
F-07 Motor constant sctting
Deceleration time
setting
3. Manuoal torque boost
setting
NOTE:

When sclecting the second function, 2-stage accelera-
tion and deccleration time setting can not be set and
used. When setting and using the 2-stage acceleration
and deceleration time, sclect the first function (when

[SET] terminal is OFF).

| Setting contents ‘

I. Setting method 1: Digital operator

Set m in any of the input terminals
L1 3] woc 3]

[Setting example]

Set the 2-stage accel, and decel, function of 1o
the second function.

RRAE
FUNC

HitE

FUNC
vy -LL g -[1 g -4

Setting method 2: Remote operator
Set the settings [SET] in any of the input terminals 1 1o

When using the high performance remote operator,
input (8] SET with the ten key.

2, Function changing method

After the input terminal of the setting function code
and SET are short circuited, the second function
setting can be started.

When the short cuicuit is recovered, the function
retums to the original setting (the first function),

3. Setting method of each function

Set same as the normal setting.
When checking the function mode, confirm it with
the terminal status ON/OFF,

_|| Initial settings

Initial settings which can be set with the second function
is same as the factory settings.
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Appendix 7 List for display and data read/copy with each operators

(1) Monitor mode Y: Possible
N: Not possible

Frequency setting = _
First setting i FS 0.00 Hz | FS0000.0 0.0 Hz Y F2 000, Y Y
Second setting | FS 0.00 Hz | FS0000.0 0.0Hz Y F2 :000| Y N
Multistage speed sctting 1§ 0.00 Hz | 150((;(})0.0 0.0 Hz Y F2 10001 Y ' N
78 0.00 Hz ; 7S0000.0 0.0 Hz
Analog frequency setting ™ 000Hz | TM 00 0O0Hz: Y F2 000 N N
(4 .
Jogging frequency setting IG 1.00Hz JG_ 1.0 00Hz!| Y 2 {100 v Y
. 3)
Option 1 frequency display | Ol 0.00Hz |01 _ 0.0 0O0Hz! Y  F2 000 Y - N
*] (6)
QOption 2 frequency display 02 000Hz 02 00 0.0 Hz Y F2 |000° Y N
* | {7y i :
Output frequency setting 0.00 Hz | FS0000.0 0.0Hz Y do 000, — —
! (8}
Acceleration time sctting
First setting ACI 30.00s | ACCI 003000 s Y F6 | 300 Y Y
Second setting | ACI 30.00s | ACCI 0030.00 s Y F6 3060 Y ' N
2-step acceleration time setting| AC2 15005 ' ACC2 0015.00 s Y F6 150 Y N
Deceleration time setting '
First setting DCH 30.00s ; DECI 0030.00 s Y F7 |300| Y Y
Second setting | DCI 30.00s | DEC1 003000 s Y F7 1300 Y N
2-step deceleration time setting | DC2 15.00 s | DEC2 0015008 Y F7 150 Y N
Motor pale number setting RPM 1:4P RPM 4P ORPM Y (A25 4 Y Y
Motor rpm monitored ORPM | (% 14 Y di 10000 — | —
Converted frequency setting | /Hz 1.0 /Hz 010 0.00 Y A47 100 Y | Y
Converted frequency monitor 000 U9 (16 Y d3 000 — —
Output current monitor Im 00A Im0.OA 0.0 % Y d2 1000 | — @ —
Output cwirent ratc monitor | 00%| U7 (18 N — | — - =
Torque monitor Torque 0% | Torque 0% N e
Manual torque boost adjustment : : | .
Firstseting . V-Boost I1,V-Boost code<li>| Y | F | 11 v |y
Second setting | V-Boost 11 | V-Boost  code<l1> Y F8 11 Y - N
Manual torque boost frequency i '
adjustment ' .
First setting V-Boost F10.0% V-Boost F10.0 % N — | — Y . N
Second setting | V-Boost F 10.0 % | V-Boost F10.0 % N — =Y N
Output voltage gain adjustment | V-Gain 100 % | V-Gain 100 % N — . — Y Y
Jogging frequency setting logging 1.0OHz Jogging 1LOOHz, Y Ael | 100 Y | Y
Analog meter adjustment ADJ 172 AD] 172 'Y FI0 172 Y ! N
Terminal input status monitor | TERM LLLLLLLLL | TERM LLLLLLLLL N — —_ -
Alarm display | : ;
First setting WARN # WARN #. N —i—=ly|~N
Second setting | WARN #| WARN #l N T —T_"v 'N

*1 Represents an indication for commanding frequency from the optional PCB,
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Mo RW_ DR |
Trip cause factor 1 # Y d10 N N
Trip frequency 1 ERRI} 0.0 Hz | ERR1 0.0 Hz N — | — N N
Trip current 1 ERR1 0.0 A} ERRI 0.0A Y dig | --- | N N
Trip time P-N voltage 1 ERR1 0.0 Vdc | ERR1 0.0 Vdc Y did | --- | N N
Integrated count 1 of cause ERRI R 0Y 0D | ERRIR 0Y 0D N — | — N N
time running days
Integrated error count ERR COUNT 0O ERR COUNT 0 N — | — N N
Trip cause 2 ERR2 # | ERR2 # Y dll | --- | N N
Trip frequency 2 ERR2 0.0 Hz | ERR2 0.0Hz N — | — N N
Trip current 2 ERR2 0.0 A | ERR2 0.0A N — — N N
Trip time P-N voltage 2 ERR2 0.0 Vdc | ERR2 0.0 Vdc N — | — N N
Integrated count of error ERRZR 0Y 0D | ERR2R 0Y 0D N — — N N
time running days
Trip cause 3 ERR3 # | ERR3 # Y dit | --- | N N :
Trip frequency 3 ERR3 0.0Hz | ERR3 0.0 Hz N — | — N N .
Trip current 3 ERR3 0.0 A | ERR3 00A: N — | — N N
Trip time P-N voltage 3 ERR3 (.0 Vdc | ERR3 0.0 Vdc ; N ' — | — N N
Integrated count of error ERR3 R 0Y OD | ERR3R 0Y OD;{ N —_ | - N N
time running days
(2) Function mode Y: Possible
N: Not possible
y with HOP, HRW | Display with DOP, DRW | fuiésih No, with igitt operssor | Diti seat/oopy
Frequency command 1- | 1F-SET 1:REM | Monitor | F-SET- l Y F9 1]
SELECT REM i
Operation command 2FR i: REM | Monitor | F/R-SELECT ! Y Y
REM

Parameter selection JPARM (:REM | F09 PARAM REM N — — Y Y
Trip history count clear 2- [ ITCNT 0:CNT |F-38 INITTCNT CNT N — — Y Y
Debug mode display sefection 2DEBG (: OFF INIT DEBG OFF N — — N N
Digital operator rotating direction 3DOPE 0 FWD INIT DOPE RWD Y F4 F Y Y
selection
Reset performance selection 4 RESET : ON INIT RESET ON Y F86 0 Y Y
Base frequency setting

First setling 3-1-1 | 1 F-BASE 50Hz | FO0 F-BASE 0050 Hz Y A62 | 30 Y Y

Second setting 1 F-BASE 30Hz F-BASE 0050 Hz Y A62 50 Y N
Max. frequency setting

First setting 2FMAX 50Hz | FO1 F-MAX 0050 Hz Y A63 50 Y Y

Second setling 2F-MAX  50Hz F-MAX 0050 Hz Y A63 50 Y N
Start frequency setting 3 Fmin 0.5Hz | F02 Fmin 050Hz Y Ad 1050 | Y N
Motor voltage setting 4A-AC (:200VY | F03 AVR AC200 V Y Fil | 200 Y Y
AVR function ON/OFF during 5 A-DEC :ON AVR DEC ON N — — Y Y
deceleration
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play

Control method :

First setting 3-1-1 6MODE @:VC !F-04 CONTROL VC Y AD Y Y

Second setting 6 MODE 0: VC CONTROL VC Y L AD Y N
Auto tuning setting 3-1-2 | TAUTO O:NOR F-05 * AUX AUTO NOR Y A97 Y N
Motor data selection _ .

First setting 2DATA 0:NOR ! AUX DATA NOR Y . AR8 Y N

Second setting 2DATA 0 NOR . AUX DATANOR Y A98 Y N
Motor capacity selection ! i |

First setting IK 6550 kW ; : AUX K 0050 kw Y Al 550 Y Y

Second setting P 3K 6550 kW AUX K 0050 kW - Y Al 550 Y i N
Moter pole number selection : :

First setting 4P 1: 4P | AUXP 4P Y A2 04 Y Y

Second setting 4P 1:4P | AUXP 4P Y A2 04 Y N
Motor constant Ri setiing , ! ;

First setting '5Ri 0.251] : AUX RI 0.025] | N — — Y Y

Second setting 5RI 0.251 " AUXRI 00251 N — - Y N
Motor constant R2 setting '

First setiing 6R2 0.194 " AUXR2 00194 ! N — — Y Y

Second setting 6R2 0.194 i AUXR2 0.0194 N — — Y N
Motor constant L setting | i |

First setting i P7L 3.29mH’ : AUXL 00329 mH N — — Y Y

Second setting i 7L 329 mH- I AUXL 003.29 mH N — — Y : N
Motor constant M seiting I !

First setting 8™ 3050 mH AUX M 030.90 mH N — — Y ! Y

Second setting 8§M 3050 mH - AUXM 030%0mH N — | — ' N
Motor constant J setting . : . :

First setting 9] 044 AUXT O0Dddkem®i N — | =ty !y

Sccond setting ‘9] 044 AUX T 000.44 kyem? N — — | Y N
Motor constant Kp setting ! I : :

First setting ~aKp 2.00 “AUXKp 200 Y A3 200 0 Y Y

Second setting laKp 200 AUXKp 200 Y A3 | 200 Y | N
Motor constant Ti setting

First setting b Ti H00ms AUXTi00I00my N — | — ¥ Iy

Sccond setting _ ' bTi tdms AUX Ti 00100 ms N — - Y N
Motor constant Kpp sctting i : | i :

First setting | ‘e Kpp 1.00 | AUX Kpp 001,00 N — — Y | Y

Second setting c Kpp 1.00 : AUX Kpp 001,00 N — - Y N
Carrier frequency setting 3-1-3 | | CARRY 16.0kHz F-36 | CARRIER {60 kHz Y A0 1 160 Y Y
Acceleration time setting !

First setting S 3241 1Al 30.00s . F-06 ACCi 0030005 Y Fé 30.0 Y Y

Second setting i 1 Ad 30,00 s + ACCI 0030.00 s Y Fé 0.0 Y N
2-step acceleration setting l 2A2 15005 I ACC2 0015005 Y F6 150 Y N
Acceleration lime curve pattern setting I JLINE O:L ' ACCLINE L N — — Y Y
Acceleration/deccleration curve 4GAIN 2 ACCGAIN 02 N F7 00 Y Y

constant selection
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Display with HOP, HRW
Layer | _ Duta display

Deceleration time setting !

First sctting i 322 .11 3000s | FO7 DEC 1 (030.00s Y F7 30.0 Y Y

Second setting 1Dl 30.00s DEC I 0030.005 Y F? 300 Y N
2-step deceleration time setting 202 15.00s DEC 2 0015.00s Y F7 15.0 Y N
Deceleralion lime curve patter selection 3LINE O L i DECLINE L N — — Y Y
Acceleration/deceleration curve 4GAIN 2 DEC GAIN (2 N — — Y Y
constant selection
Acceleration time stop frequency setting| 3-3-1 | 1F 0.0Hz | F-08 FspF 0000.0 H N — — Y Y
Acceleration time stop time sefting 2TIME 00s FspTIMEOQOs ' N — — Y Y
Multi-step speed/process stepping 332 F-10 i
selection
Operation mode selection 1 MODE 0: NOR RUN MODE NOR Y A59 0 Y N
Free run stop : {2FRS  1:ZST RUN FRS ZST Y AS4 | Ol Y Y
1st speed of Multistage speed 333118 000 Hz { F-11 SPB | 0000.00 Hz Y AlZ ¢ 00 Y N
2nd speed of Multistage speed 2582 0.00 Hz SPD 2 0000.00 Hz Y Al | 00 Y N .
3rd speed of Multistage speed 353 0.00 Hz SPD 3 0000.00 Hz Y Al4 | 0O Y N
4th-Tth speed of Muitistage speed 454 0.00 Hz. SPD 4 0000.00 Hz. Y F2 0.0 Y N

to : to
757 0.00 Hz SFD 7 0000.06 Hz

DC braking sclection 341 | 1SW 0: OFF | F-20 DCB SW OFF N — — Y Y
DC braking type selection 2KIND LLVL DCB KIND LVL N — — Y Y
DC braking frequency selection iF 0.5 Hz i DCB F 0000.5 Hz — — . Y Y
DX braking power seiection 4V-STA 0 DCBV-STA® | N — 0 — 1y | Y
(starting time) ' i :
IXC braking power selection S5V-STP 0 DCB V-STP 00 N — — Y Y
(Stopping time)
DC braking time selection 6V-STA 005 : DCB V-STA 0000 s N — — Y Y
(slarting time) ! : i ‘
DC braking time selection TT-STP 005 DCB T-STP 000.0 s N o= — Y Y
(stopping time)
DC braking output OFF lime adjustment 8 STOP-T 0.00 s DCB STOP-T0.00 5 N —_ — Y Y
Regeneration braking setting 342 1 1%ED  |5% F21 . BRD-%ED 001.5% Y AlE 1.5 Y Y ‘
Electronic thermal characteristics
selection

First setting 3-5-1 | 1CHAR 1:5UB | F23 E-THM CHAR SUB Y A24 1 Y Y

Second setting 1 CHAR 1:SUB E-THM CHAR SUB Y A24 1 Y N
Electronic thermal level setting

First setting 2 LEVEL 100% E-THM LEVEL 100% Y AZ3 | 100 Y Y

Second sctting 2 LEVEL 100% E-THM LEVEL 100% Y A23 109 Y N
Electronic thermal characteristics AL 158A E-THM Al158A N — — Y N
free setting {current value 1) :
Electronic thermal characteristics 4F1 0Hz E-THM F10000 Hz N — — Y N
free seiting (frequency 1) i
Electronic thermal characteristics 5A2 158 A E-THM A2158A N — — Y N
free setting (current value 2}
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;.| Displary with HOP, HRW. | Display with DOP; DRW | Function No, with dig it fend/copy

— Layer| Daiadispley | Noyj| Datadisplay |AlterabilitglNo. | Data | HRW [DRW]
Electronic thermal chaeacteristics 3-5-1 |6F2 OHz F-23 E-THM F2 0000 H? N — — Y N
free setting (frequency 2}
Electronic thermal characteristics 7 A3 2404 E-THM A3 240 A N — — Y N
free setting (current value 3)
Eiectronic thermal characteristics 8F3 73 Hz E-THM F}0073 Hz N — — Y N
free setting {(frequency 3)
Overload limit level setting 3-5-2 | ILEVEL 125% 'F-24 OLOADLEVEL 25%! N — — Y Y
Overload limit constant setting 2CONST 1.0 QLOAD CONST 01.0 N — — Y Y
Overload limit selection during JACC LON OLOAD ACC ON N — — Y Y
acceleration
Frequency fower limiter sesting 353/ 1LIML 00Hz |F26 LIMIT L. 00000 Hz Y A5 0.0 Y Y
Frequency upper limiter setting 2LIMH 00 Hz LIMIT H 0000.0 Hz Y Ab 040 Y Y
Jump frequency (1) 3F1 0.0Hz JUMP F1 0000.0 Hz Y A7 0.0 Y Y
Jump frequency {2) 4F2 (.0 Hz JUMP F2 00000 Hz Y A8 0.0 Y Y
Jump frequency (3) 5F3 0.0 Hz JUMP F30000.0 He Y AY 0.0 Y Y
Jump frequency width setting 6 WIDTH 0.5 Hz VJUMPW  0.5Hz N - — Y Y
Allowable instantaneous titne 354 | ITIME 105 E-22 IPSTIME 1.0 N — — Y Y
Reclosing stand-by after instantaneous ZWAIT 10s IPS WAIT 001.0s N — — Y Y
power failure recovered
Instanianeous power failure restarl JPOWR 0: ALM IPS POWR ALM Y Al 0 Y Y
selection
Trip sefection during stop al under 4TRIP  1: OFF IPS TRIP OFF N — — Y Y
voltage
Max. frequency selection 3-5-5 | IMAXF {: 120 Hz| F-30 F-MAX-L 120 Hz Y ABd | 120 Y Y
Software lock selection 25LOCK 1:MD!t | F25 | $-LOCK MDI N —_ — Y Y
STOP key validity selection ISTOP 1:ON F28 STOP-5W ON N — — Y Y
Running direction selection 4FR  2:FRE |F-1 F/R SW FRE N — — Y Y
Reverse tun prevention SPREY {x OFF | F/R PREV OFF N — — Y Y
Reduced voltage soft start setting 6RVS 6 FIRRVS 6 Y A58 6 Y N
Analog input voltage selection 36111V 110 F3f [ INANA IOV Y A48 1 Y Y
External frequency start setting 2EXS 00H:z IN EXS 0000.0 Hz Y A2 | 00 Y Y
Extemal frequency end setting 3EXE 0J0H= IN EXE (0000.0 Hz Y A27 | 00 Y N
External frequency start rate setting 4EX%s 0% IN EX%S 000 % N — - Y N
External frequency end rate sctting SEX%E 100% IN EX%E 100 % N — — Y N
External frequency start point setting 6 LEVEL 0 Hz INLEVEL 0 Hz N — — Y Y
Frequency command sampling TF-SAMP 8 IN F-5AMP 8 Y Al 8 Y N
frequency setting
Arrival signal output patiern sclection | 3-6-2 ' 1 PIN  (: CST | F-32 ARY PTN CST Y Ad49 ¢ Y Y
Amival frequency setting for acceleration 2ACC 00Hz ARV ACCO0Hz Y A39 0 Y Y
Arrival frequency setting for deceleration JDEC 00Hz ARV DEC 0.0 Hz Y AdD 0 Y Y
Overtorgue signal rate for plus torque 4V 0% | F33 OV-TRQ V 100 % N — — Y N
Overtorgue signal rate for minus wrque 5R 100 % W-TRQ R 100 % N — — Y N
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with DOP, DRW | Runction o, with digiii uth

_ e fisplay. . | Dats iAllersbitity| No. | Data | HRY
Input terminal | setting 363 | 111 18RS | F-34 IN-TM 1 RS Y Co 18 Y N
Input terminal 2 setting 212 16:AT IN-TM 2 AT Y C1 16 Y N
Tnput terminal 3 seiting 313 5:JG IN-TM 3 JG Y C2 5 Y N
Input terminal 4 setting t 414 11:FRS IN-TM 4 FRS Y C3 11 Y N
Input terminal 5 setting 515  %:CHI [ IN-TM 5 CHi Y ca4| 9 Y N
Input terminal 6 setting 1616 2:CR2 IN-TM 6 CF2 Y C5 2 Y N
Tnput terminal 7 setting 117 1:CF1 IN-TM 7CF1 Y Céh 1 Y N
Input tersminal § setting 818 O:REV IN-TM 8 REV Y c7 0 Y N
Input terminal | NO/NC setting 91-0C1 :NO IN-TM (/C-1 NO Y cx | 00 Y N
Input terminal 2 NO/NC setting alOC? 0:NO IN-TM 0/C-2 NO Y N
Input terminal 3 NO/NC setting hi-0C3 0:NO IN-TM (/C-3NO Y N
Input terminal 4 NQO/NC setting ¢1-0C4 (O:NO IN-TM 0/C-4 NO Y N
Output terminal 11 setting d0-1 0 FAl OUT-TM 1 FAl Y icwo| ¢ Y N
Output terminal 12 setting eQ-2 1: RUN QUT-TM 2 RUN Y Cli t Y N .
Alarm output NO/NC setting [0-OCA 1:NC OUT-TM OVC-A NC Y (AN Y N
Qutput terminal 11 NO/NC setting g0-0Cl O:NO ; OUT-TM /C-1 NO LY N
OQutput terminal 12 NO/NC setting h0-0C2 0:NO QUT-TM 9C-2 NO LY N
Monitor signal selection 364 | 1SEL  O:A-F | E37 MONITOR A-F Y Ad4 0 Y Y
Host operation at OP1 error 41 |10P1  1:STP | F47 OP-ERR1 STP N — — Y N
Host operation at OP2 error 20P2  L:STP OP-ERR2 5TP N — — Y N
Encode pulse nember setting 42 | 1ENC-P 1024 pls | F-3% OP P (1(124 pulse N — — Y N
Control mode selection 2MODE @ ASR OP MODE ASR N — — Y N
Ro-to option selection i JRO-TO - OFF OP-RO-TO OFF : Y i A99 ¢ Y Y
Stop position setting switch 43 11POS  (IN F-40 OR POS IN N — — Y Y
Stop position setting 2P Opls OR P 00000 pulse N — — Y N
Speed setting 3FC 50Hz OR FC 0005.0 Hz N — — Y N
Direction setling 4TURN 0. FWD OR TURN FWD N — — Y Y
Completion range setting 5LIMIT 5 pls OR L D005 pulse N — — Y N
Completion delay time setting 6TW  00ms OR TW 00.0 ms N — — Y N
Electronic gear setting posilion selection| 44 | 1EGRP O:FB | F41 PO EGRP FB N — — Y Y
Nurnerator of efectronic gear ratio 2EGR-N 1 PO EGR-N 00001 N — — Y N ‘ l
Denominator of efectronic gear ratio JEGRD 1 PO EGR-D 00001 N — — Y N
Feed forward gain 4FFWG 0.00 PO FFWG 000.00 N — — Y N
Position loop gain 5G 0.50 rad PO G 000.30 ead/s N — — Y N
Torgue limiter setting selection 45 | ILIMIT O:IN F42 TRQ LIMIT IN N — — Y N
Plus torque limiter setting IFWD 150% TRQ FWD 150 % N - — Y N
Minus torque limiter setting JREV 150% TRQ REV 150 % N — — Y N
PID target value setting method 46 | 1I-8EL O:IN F-43 PID IN-SEL IN Y A95 0 Y Y
selection
PID target value selting 2LVL 00 % PID LVL 000.0 % Y A%6 | 000 Y N
P gain setting 3P 5.0 PIDP 1.0 Y ABQ 1.0 Y N
1 gain setting 41 1.0s PIDI 1.00s Y A9l | 10 Y N
D gain setting 5D 100 FIDD (1000 Y A92 | 00 Y N
PID selection 6MODE 0: MDO PID MODE MDO Y A% 0 Y N
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Transmission speed selection

COM BAUTY 0600 bys :

Y N
Station number selection ' . 2 NUMBER 1 COM NUMBER 01 | N — — . Y N
Bit length selection i i 3LENGTH O: 8 COM LENGTH 8 N — — | Y : Y
Parity ON/OFF selection I I 4PAR-1 1:ON COMPAR-SELION . N — — Uy oy
Odd/even panty sclection ' | 5PAR-2 0:EVN : COMPAR-SEL2 EVN N — - Y Y
S1op bit length selection 6 STOPBIT 0:2 COM STOPBIT 2 N — — Y Y
Relay output terminal RY A signal 4-8 ' IRYA  3:RUN ' F-48 RELAY RYARUN N — — Y N
selection :
Relay output terminal RYB signal [2RYB 0:CST ' RELAY RYB CST N — — Y N
selection | .
Relay output terminal RYC signal E : JRYC 4 OTQQ% " RELAYRYCOTQ N — — Y N
selection i ; i
Extension function setting Setting only for digital operator Y Fl4 | ACQ N N
Voltage command adjustment ) Setting only for digital operator Y ARD N N
Current command adjustment i Setting only lor digital operator Y [ ARl N N
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Appendix 8 PID Function

1.

Function

The PID (Proportional, Integral, Differential) control functions can apply to controlling of the
air {(water) amount of a fan pump, etc., as well as controlling of pressure within a fixed value.

Set the reference signal according to the frequency setting method or the internal level.

Set the feed-back signal according to the analog voltage input (0 to 5V or 0 to 10V) or analog

current input (4 to 20 mA),

[Wiring Sketch]

0to 10V Reference,
Otos5V

4to 20 mA
or Internal level
0 to 200%

h 4

1300

ARNN

Load (Fan Pump, etc.)

AW\

\O ——

Feed-back Signal (0to 5V, 0to0 10 V, 41020 mA)

PID Gain

If the response is not stabilized in a PID control operation, adjust the gains as follows accord-
ing to the symptom of the inverter.

Sensor

Transducer

» The change of controlled variable is slow even when the target value is changed.

— Increase the P gain.

» The change of controlled variable is fast, but not stable.

— Decrease the P gain.

« It is difficult to make the target value match with the controlled variable.

» Both the target value an the controlled variable are not stable. They match after oscilla-

tion.

— Decrease the I gain.

— Increase the 1 gain.

+ The response is slow cven when the P gain is increased.

— Increase the D gain.

» The response is not stabilized due to oscillation even when the P gain is increased.
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0y

2

Data Setting Method

Digital operator

Refer to [A]9 0] |A[9 1] [A[9 2][A]9 3] [Alo 4] [A]9 5] [A]9 6] of the extended funciton

mode contents (7-26,

Remote operator

Setting item

7-27).

Setting range

PID IN-SEL

IN The PID LVL set value is assumed as the target value.

OUT | The target value depends on the frequency seiting method.

PID LVL

0 to 200%

PID P 0t0 5.0
PID1 0t 15.0
PID D 0 to 100.0
PID MODE

| MDO | Built-in PID control OFF

MDI | An analog current input is used as the feed-back signal.

MD2 | An analog voltage input is used as the feed-back signal.

MD3 | An analog current input is used as the feed-back signal.
"' gain x 10,

MD4 | An analog voltage input is used as the feed-back signal.
I gain x 10.

Notes: « If the target value signal is to be entered to an external terminal, the signal
should not be assigned to the terminal used by the feed-back signal in put. If
assigned, no PID operation is possible.

* The [PID LVL] value (0 to 200%) corresponds to 0 to 10V of analog volt-
age input. In other words, if the target value input of 5V is converted to an
internal level, set 100% for the [PID LVL].

« If target values are to be entered with current (OI-L input), turn on the AT
terminal.
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