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SAFETY

For the Best Results with J100 Series inverter, read this manual and all of the warning 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.

c This symbol means hazardous high voltage. It used to call your attention to
' items or operations that could be dangerous to your and other persons
operating this equipment.
Read these message and follow these instructions carefully.

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

tions carefully.

& WARNING WARNING

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

/I\ caution  cautron
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 to use 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

/\ WARNING : This equipment should be installed, 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.

.

A\ 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.

/N 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
circuit is not designed to protect personal injury.

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

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

/I\ CAUTION: These instructions should be read and clearly understood before working on
J100 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.

/N\ CAUTION: Be sure to connect amotor thermal switch or overload device to the J 100 series
controller to assure that the inverter will shut down in the event of an overload or an
overheated motor.

/N CAUTION: DANGEROUS VOLTAGE EXISTS UNTIL CHARGE LIGHT IS OFF.

/I\ 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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/A WARNING This equipment has high leakage current and must be perminatly hard wired
to earth via two mdcpendent cable.

/\ MOTORS

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

b) Any motor used must be of suitable rating.

¢) Motors may have hazardous moving parts, in t.hlS event suitable protecuon must be
provided.

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 disconnected. '

/N CAUTION
Hazardous (main) terminals for any interconnection (motor, contact breaker, filter etc)
must be inaccesible in end installation.

A\ CAUTION
This equipment should be installed in an enclosure meeting reguirements of IP4X(see
EN60529). The end application must be in accordance with BS EN60204-1(with reference
to manual page4-1 and 4-2,the diagram measurements to be suitably amended).

A\ CAUTION | |
Cnnection to field wiring terminals must be reliably fixed having two independent means
of support.Using terminal with cable support (figure below),or cable gland,cable clamp etc.

Terminal Cable support

/\ CAUTION

A double pole disconnection device must be fitted to the incoming mains supply close to
theinverter. Additionally, a protection device meeting IEC947-1/IEC947-3 must be fitted
at this point(protection device data shown in page 5-8)
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PRECAUTIONS FOR EMC (Electro Magne_tic Compatibility)

It is required to satisfy the EMC directive (89/336/EEC) when using J100 inverter in U country.
To satisfy EMC directive and to comply with standard, the followings should be kept.

/N WARNING:

This equipment should be installed, adjusted and serviced by qualified personal familiar
with construction and operation of the equipment and the hazards involved. Failure to
observe this precaution could result in bodily injury.

1. Power supply to J100 inverter
1) Voltage fluctuation +10% or less.
2) Voltage unbalance £ 3% or less.
3) Frequency variation = 4% or less.
4) Voltage distortion THD=10% or less.

2. Installation
1) Use filter designed for J100 inverter.

2) Install the filter and inverter into locked cabinet meeting requirements
of IP4X.

3. Wiring
1) Sielded wire(screened cable) is required for motor wiring, and
length is less than 50m,

2) Length is 20m to 50m, carrier frequency must be setting 5kHz.
3)Separate the main circuit wiring from signal/process circuit wiring.

4. Environment condition
When using a filter, keep the following condition.

(® Anmbient temperature and carrier frequency

Ta(*C) Carrier frequency can be changed by function AlQ,
40 see page 8-18

38

35

-

'
i
'
'
'
'

0 5 8 16  cf (kiz)

@ Humidity : 20 to 90% RH (no dew condensation)
@ Vibrations : 5.9 n/s* (0. 6G)10-55Hz

@ Location : 1000 meter or less altitude, indoor (no corrosive gus or dust)
-1y -
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Installation

/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 is a danger of injury.

Be sure to install it in a room which is not exposed to direct sunlight
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
plate.

Wiring

/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.
Implement wiring after checking that the power supply is off.
It 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.




/\\ CAUTION

® Make sure that the input voltageis: p- 5-2
Single phase 220 to 240 V 50/60 Hz
Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

® Be sure not to input a single phase toa 3 phase type. ... p. 5-2
Otherwise, there is a danger of fire.
® Be sure not to connect AC power supply to the output terminals =~ «-veeeeeeene p.5-2
U, V, W),
Otherwise, there is a danger of injury and/or fire.
INPUT OUTPUT
Note)
LhH (N
LI L2 13 U v w
! 1 Note: LI,N: Single phase 220 to 240V 50/60 Hz
PR R L1,L2,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 — ............. p.-5-2

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)  ....cc...... p.5-2
in the operation circuit.
Otherwise, there is a danger of fire.

® As for motor leads, earth leakage breakers and electromagnetic =~ .ooovveee p.5-2
contactors, be sure to use the equivalent ones with the specified
capacity (rated).
Otherwise, there is a danger of fire.




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 to put a bar
into it.

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

When the power is turned on when the running command is on, the

motor starts rotation and it is dangerous. 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.

.............
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/I\ CAUTION

® Radiating fin and discharging resistor will have high temperature. ..o 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. _

® If a motor is operated at a frequency higher than 60Hz, be sureto p. 6-2
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.

® Check the following before and during the test run.
- Otherwise, there is a danger of machine breakage.
* Was the short-cut bar between +1 and + removed?
* 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 lapse of more than 5 minutes after turning off the input power
supply, perform the maintenance and inspection.
Otherwise, there is a danger of electric shock.

Before starting maintenance and inspection, be sure to check the
charge lamp beside the control terminal is off.

® Make sure that only qualified persons will perform maintenance, p.11-1
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.

/I\ WARNING

@ When removing connectors, never pull the wires. (Wires for cooling «--«ee-e-. p. 11-1
fan and thermal relay)
Otherwise, there is a danger of fire due to wire breakage and/or injury.
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Others

/I WARNING
I Never modify the unit.
Otherwise, there is a danger of electric shock and/or injury.
/I\ CAUTION

I 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.

@)y @ 3 2 1 PV24 | oo
1 L3

OO0 000000 [n]|o]o

\ AW WA N AN A YA W/
Megohm-meter Mo pohm-meter

I Remove short wiring on the power PCB before conducting the test. And be sure
to attach short wiring after the test.( for 400V class only)

Short-cut wire

C’/EI 200+ + RelLijL23|u |v |w l

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

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

Earth g
leakage @
breaker / /

Mgo (Ll) (N)
Power :\C U Vv, W
suppl : Ob% Motor
Fw
INVY b )
0 \
@ I AL Turn 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

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

Earth
leakage

breaker
| o}

Power /\: \A/
S

Surge absorber

Motor

ading power factor capacitor

® 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.)

e 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.
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/I\ CAUTION

EMI filter Inverter Motor Power Noise
Rl R2 Ly v source . /4
St s2 LN vV ‘ I
T T L3 W Inverter
©) Terminal ~ EMI — ' 1
for filter L5 S : Ground the
grounding ClE S : frame
. L2 v . Piping )
1 : Noise ¢ (to be gromnded)

""""""" _I_ ----*  or shielded wire

Comph:tcly= ground the shield made
of metal screen, enclosed panel, etc.
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) Aninstalled 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.







RGN

T

RS T O T A R T e e S
BB R SR,
Sk et Nk e SR N v g L4 Y

—— 3 LS Fom o ot R R e ey B R S el e A SN R bl -l Pt IR W o3

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

* Make sure that the product is the one you ordered by checking the specifications label on
the front of the cover.

Model abbreviation
i (The example is for the J100-007SFES)
f INVERTER )
HITACRI M 007SFES |
IHPUT OUTPUT
Input power supply, }—-—-—-———» VOLTS [220-240V [220-24V]VOLTS. MAX.[220-240V ] Le————— Output Voltage
phase, and frequency | ———-|FREQ. [S0Hz 60Kz |CAPACITY. MAX.[0.TSKV || w—————— Maximum applicable motor (4Pkw)
Phase ——— | PHASE[l ! AMP’ § 500 ||————— Rated output current
Input current 0= AMP" §[10. 04
Production year ~—————~ |DATE[ 1936 |MFC. NO]__68A T189136 000 ~<—— Production number
[ EHHIH and factory control symbol
L( € Hitachl, Ltd. sue tx sarax ]

Contents of Specifications Label

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

Description of Inverter Model

JIo0 —— 007 S F E 5
' Version number
European version
Structure type -
Series name (F: with digital operator) .
Input voltage

(S: Single phase 200V class)
(H: Three phase 400V class)

Applicable motor capacity (4P.kW)
004: 0.4 kW
007: 0.75 kW
015: 1.5kW
022: 2.2 kW
037:3.7kW







3.1 Removing and reattaching the front cover

After removing the screws for attaching the front cover, the cover can be removed as shown
“below:

\ Reattaching

Removing

3.2  Names of parts

Front cover

A set screw

A set screw
Digital operator — (MS x 30 min.)

Control circuit terminals

(>

Main circuit termina <D
. ‘4 |
Wiring holes L2 c
~ P over
Case

Charge lamp (LED)






/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 vncmlty
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 welght 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 whxch is not subject to vxbranon
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 is a danger of injury.

Be sure to install it in a room which is not exposed to direct sunlight 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. |
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For cooling purposes, be sure that the inverter is installed vertically. In addition, be sure that
1t 1s 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.

LS L //

: ? 110cm0rmom ; Flow of air /
) - 4 j
7 7 2
/San S5cm - v
7 :m e — :m é— gall *‘—\
% % -
? IIOcmormorc L~ v
% L L
ST 77777/ T T

(a) (b)
NOTE: Install the inverter vertically.
Do not install it on the floor or horizontally.

A\ cAuTiON

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

During wiring or other work, do not allow any wire scraps, welding fragments, iron scraps,
dust, etc. to enter into the inverter, therefore be sure to cover the top of the inverter before

working. Vent :
W
@[
[
J 100 )
/

A Be sure to check the ambient temperature (-10 to 40°C). |

NOTE 1

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.

See the mounting dimension diagram for details (PAGE 12-6).

A\ Be sure to install the inverter in a locked enclosure meeting the requirements of IP4X
(see EN60529).

NOTE 1: For EMC directive and Low Voltage directive, do not remove the front cover.
NOTE 2: The end application must be in accordance with BS EN60204-1.
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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.
Implement wiring after checking that the power supply is off.
It 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.
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/\ CAUTION

® Make sure that the input voltage is:
Single phase 220 to 240 V 50/60 Hz
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, V, W),
Otherwise, there is a danger of injury and/or fire.

INPUT OUTPUT
Note)
(L (N)
Lt L2 L3
' Note: LI, N: Single phase 220 to 240V 50/60 Hz
PO Rt AR S ' L1,L2,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.
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5.1  Wiring the power supply and motor

The terminal board will be exposed when the front cover is removed. Wire the inverter in
this state.

Control circuit
¥ w=62M3)

[ |
6E6 956255

+|+RBJRIS|TIU] VW

=4
/
Short-cut bar @
Fau \ 1J
Regenerative
resistor !: (]
U u ! S
M Motor
Power supply

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

If multiple motors are to be connected, be sure to attach a thermal relay to each motor.
» See the page 5-8 on the terminal dimensions.

* Make sure that the wiring is:
Single phase 220 to 240 V/S0 Hz, 60 Hz .........cccocvvvrnrnrna. (L1), (N) terminals.
Three phase 380 to 415 V/50Hz, 400 to 460 V/60 Hz .......... L1, L2, L3.

e Make sure that the short-cut bar which has been attached in advance between terminals
+1 and + is not removed except when the DC Reactor is being mounted.
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Control circuit terminal diagram

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.

Ob-\CMgI

LIy

U

Power Y
O O\ O L2(N) Inverter v
supply L3 w

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 between the inverter and motor is more than 10 m long, the
thermal relay may malfunction due to high-frequency waves. To prevent this,
install an AC reactor on the output side of the inverter or use a current sensor
rather than a thermal relay.
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NOTE 3:

NOTE 4:

NOTE 5:

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 @

Inverter @

Grounding bolt
(at the site)

When a frequency arrival signal is used, be sure to install a surge absorbing
diode in parallel with the relay. Otherwise, the surge voltage created when the
relay goes ON or OFF may damage the AR output circuit.

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. If the line must be longer than 20 meters, please use a VX appli-
cation control device RCD-A (remote control device) or CVD-E (insulated signal
converter).

/7 Insulate
-] : ' %Z}—-
._._(:. ‘ E E::D__..
\ No grounding necessary

Connect to FG (frame ground)



NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE10:

NOTEI11:

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.

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

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« {L1,L2(N),L3,U, Vand W, +1, +, RB, etc.}

‘/ Right angle

Signal input line
(H,O,L,FW,FM, 1,2,3,4,5, CMI, PV24)

Separate by 10 cm or more.

Insulate frequency analog command input terminal L from the common terminal
for peripheral devices such as the programmable controller.

Do not short circuit the terminals PV24 and CM1 by mistake.
The control power supply may cause a failure.

Do not short-circuit the terminals H and L.
The control power supply may cause a failure.



Connection to the Programmable Controller

(1) When the internal interface power source is used

INVERTER
ELB
———O/!\Ol ' l L1(LD U Motor
Sl v
—0 O+ L3 W - —
24 VDC (NOTEI)

8
E<

PV24 |

+1

Regenerative resistor
RB O—

[

i
O
|
1
i
L
INI

BT

3V

E-N

N
N

T
[

A
>~<>u-<>———
]

]

Alarm output
contact

»
e
£

Inverter common

S

YTS48 type
transistor output module

(2) When the external interface power source is used
INVERTER

ELB k
——O/I\ e ——OLILY) U - Motor
—0 'l O\V V’ *"i L2 (N) A —
__o/\ Q W _

L3
1 24 VDC(NOTEI)

+1
+
, Regenerative resistor
= RB O——
..__.D#--_—(L_
1 X=
Kw:—?\._;,_ 4 _.__.J_.__.H.._-._(‘L},.-__{},_."___,__;L_
s O I PR =
B I/——- g T w‘IO*DA-@;‘:’» ALO]
K] _s B I —ge AL1] | Alarm output
S —jf CMI ,___@ﬁ v ~AL2][ [ contact
] 24 VDC v
YTS48 type Inverter common

transistor output module

NOTE 1: Do not short cirzuit the terminals PV24 and CM1 by mistake.
The control power supply may cause a failure.
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52

Wiring Equipment, Options

CAUTION: Provide the wiring equipment in accordance with the safety codes required by
jurisdictional authorities.

The table below is an example selected out of the Hitachi's standard distribu-
tion equipment .
If specified in the standard or laws and regulations, follow their instructions.

Power supply

i

at the input.

Motor Wiring Applicablc equipment
Inverter ; -
outputi - el Power | Signal Earth leakage | Electromagnetic
(kW) lines | lines breaker (ELB) | contactor
0.4 {J100-004SFES | 1.25 mm?| (*) EX30(10A) H20
0.75 mm?
l 0.75 |J100-007SFES5 | 2mm? | ghielded | EX30(15A) H20
ELB | 15 |3100-015SFE5 | 2mm  |[""™  |EX30(20A) H20
2.2 [J1060-022SFES | 2 mm? EX30(30A) H20
1.5 |J100-015HFES| 2 mm? EX30(10A) H10C
Magnetic 2.2 |J100-022HFES| 2 mm? EX30(15A) H20
contactor
3.7 {J100-037HFES5{ 2 mm? EX30(15A) H20
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 lines if the distance
exceeds 20 m.
NOTE 4: Install an earth leakage breaker meeting requirements of IEC947-1/IEC94

(*) 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 current (mA)
100 m and less 30
300 m and less 100
600 m and less 200

NOTE 1: When using CV wire and
metal tube, the leakage
current is around 30 mA/km.

NOTE 2: When using CV wire and metz
tube, the leakage current
becomes eight times because
IV wires have a high dielectric
constant,



333 ——

G )

Part description

Function

L1 L2 L3

(LhH (N)

+ 4
Inverter iE]
) RB 4

NOTE 1:
purpose.

AC reactor for
improving
the power factor

(ALI- OOCH)

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

It also improves the power factor.

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

This part reduces common noise generated between

inverter the power supply and the ground, as well as normal noise.
(FJ100- D) Put it in the primary side of inverter.

NOTE 1
Regenerative This part is used for applications that needs to increase
resistor the brake torque of the inverter or to frequently turn on
(RBOOJO-0O) |and off and to run high inertia load.
Radio noise filter | This part reduces noise generated at the output of
(Zero phase reactor) the inverter.
(ZCL-A) (It is possible to use for both input and output.)

AC reactor for
preventing thermal
relay maitfunction
and reducing
vibration

ACL-L- O
ACL-H-[[O

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

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

When the cable between the inverter and moter is too
long, this part also prevents the thermal relay from
malfunctioning.

IFJ100 series filter is required for EMC directive, but others are not for this

Reactor and others of the above table except EMI filter are for general use for
noise reduction.
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5.3 Terminal

Main circuit terminal

Single phase 220 to 240 V 50/60 Hz

8.8 ,(9.8)
62,19

52,

S

)

©

&

LI®OW

. @ e

Three phase 380 to 415 V 50 Hz/400 to 460 V 60 Hz

7
Main circuit terminal

SO

HI©

&

VLBV

®

015 to 037THFES

Control circuit terminal Screw diameter| Width (mm)
3121 PV2AFW| 5 | 4 |CMI|CMIALD Main circuit M4 8.8(9.8)
H|O|Ol| L |FMi{CM2| I AL2}ALI Control circuit M3 6.2(9)
Grounding M4 —
Main circuit Dimension
Terminal Terminal Functi
symbol description anction
L1
I&,ll)dz(bll:)s Main power Connect the power supply +1]+ |RB (Ll) (Cz) LBifufviw
uU,v,w Inverter output | Connect the motor ‘!’ ‘[
Short-cut bar
+1 Extemnal DC Usually the short-cut bar is attached Regenera-
Reactor between terminals +1 and +. When live ) 9 )
the DC Reactor is to be connected, nsistor Q7 Q7 ¢
be sure to remove the short-cut bar. Power supply
+RB External Connect a regenerative resistor Make sure that the short-cut bar attached
regenerative (option) between +1 and + is not removed except
resistor when the DC Reactor is to be mounted.
@ Grourd Ground (connect grounding to avoid
electric shock)
Tightening torque
Screw Tightening torque
M3 0.5 Nem (max. 0.7 N-m)
M4 0.5 Nem (max. 0.7 N.m)

5-10
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Control circuit

: Terminal description and function
Te”“b;’;a] d Remarks
sym Initial setting
Fw Forward operation Dry contact
5 Intelli ) inals 1 to 5 - Close: ON (run)
ntelligent input terminals 1 to Note 1 Reverse running command Open: OFF (stop)
4 Reverse running  Initialization USP function | Reset input (Note 2)
command . . .
Min. ON time:
3 Multistage speed  2nd setting R 2 stage acc/dec. 12m
¢ 4 eset time s or more
I (First stage) function
nput ) . Multistage speed
. Multistage speed 2 stag Jdec. i Stae
signal (Second siagey | times Terminal '~ | (Second stage)
1 Multistage speed  Free run stop (Note 3) foltistagc speed
(Third stage) (First stage)
External DC Extemnal trip
Damping one of
the above is selected.
: : Output current:
pPv24 Common for input signals max. 100 mA
Monitor FM Analog frequency monitor/Digital frequency Analog frequency
signal monitor/Analog output current monitor monitor
CM1 Common for monitor
Frequency | H Power supply for frequency command 5vVDC
command
input .
0] Voltage frequency command 0-5 VDC (nominal)
0-10 VDC (nominal)
(Input impedance
30kQ)
01 Current frequency command DC 4-20 mA
(nominal)
Input impedance
250Q2
L Common for frequency command
Output 11 Intelligent output terminal Frequency 27 VDC
signal One of frequency arrival signal, RUN signal, | arrival signal 50 mA max
and Overload advance notice signal is
selected.
M2 Common for output
Fault alarm | ALO Normal: ALO-ALI close  Contact rating .
output ALL Abnormal, Power off: 250 VAC 25A (Resistor load) Min 100 VAC
ALO-AL1 open 0.2 A (cosp=0.4) | 10mA
AL2 (Initial setting) 30 VDC 3.0 A (Resistor load)| 5 YDC
0.7 A (cos@=0.4) | 100 mA
NOTE 1: USP: Prevention function of restart upon power on.
NOTE 2: The reset terminal cannot be changed from "a contact" (NO) to "b contact" (NC).
NOTE 3: When the software is to be locked by the terminal 3 in the same way as

with the J100E2 series, it is necessary to switch the terminal. (See page 7.14.)
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6.1

Before Starting Operation

Prior to the test run, check the following.

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 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.

'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 to put a bar into it.

- Otherwise, there is a danger of electric shock and/or ﬁre.
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/I\ CAUTION

e 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 it
after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

@ 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:
(1

(2)

(3)

4)

(5)
(6)
(7

(8)

)

Make sure that the power lines (input power supply L1(L1), L2(N) and L3, and output
terminals, U, V and W 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.

(10) With the digital operator removed, do not operate the inverter. Make sure that the

digital operator or remote operator is connected before operating the inverter.

Be sure to refer to page 11-2 when conducting insulation resistance and withstand
voltage tests. Never test terminals other than those which are indicated.
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6.2 Test Run

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).)

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)

LB ELB Inverter
Three ‘ Three
....0/\
phase __ 575 Motor phase Motor
power g7 power __ "
supply supply
Regenerative +0= Regenerative
400V class: RBO—braking unit RBQ—braking unit
318'"0& A15V/50 terminal 400V class:
00 :g 463\’/60&: Frequency setter ;’;(;ee ;zha.se
to 415V/50Hz
2msv cli,‘sgh Forward 200430 ;0 460V/60Hz
inglec phase Fault alarm signal run/sto| . class:
22010240 V (Normal: P Fault alarm  Single phase
50/60Hz ALO-ALL: ON Reverse ignal 220t0240V
Abnormal: run/stop Sign 50/60Hz
Power off: Frequency
Q ALO-ALlL: OFF) meter

Procedure(Operating with digital operator)

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

digital operator goes ON.

(2) Make sure that [E]_§]is changed to [ [00]. or [ [02) -

(3) Press | % | twice and display .

(4) Set frequency with [A]. Check the output frequency and direction of revo»lutic)n.

(5) Press :U'f., and start to run.

(Short circuit FW to PV24 or 5(RV) to PV24 when is set to )

ULD
(6) Press S?Sﬁgg’% and decelerate to a stop.
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~ /I\ CAUTION

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

* Was the short-cut bar between +1 and + removed?

* 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?

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

Factory settings

Maximum frequency: 50 Hz
Forward operation
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UNCTION OF CONTROL GIRCUIT TERMINAL

7.1  List of Control Circuit Terminals
The initialization of the intelligent input terminals is “a contact” (they turn on when short-
circuited). When they are to be used in the b contact state, it is necessary to switch the
setting by .
Terminal .
symbol - Function Contents
Fw | Forward SWEF Contact (close): /__\
rur/stop Forward run (open): Stop : : .
5 |Reverse SWR Contact (close): % s oo : 8‘;—:——-}
‘ Reverse run (open): Sto : .
runt/stop (open): Stop Tenmr;{aé\b’/.) Both contacts SWF and SWR are close-stop.
Frequency SWISW2SWI  SWFSWR (i
1 Swi| Hz fggg‘ Terminal 1: CF
. P lomz o
S ' ermin. .
8 Second 1 \ { ¢ ¢ { \Terminal 5: REV
° R LD G s ]
2 | g |sw2 Pl i [#[ofol ] |
= Swich| 1 1 ¢ 1 ¢ 1 iTime
b swi [on [on] lonl [oRl (VRO)
SW2 [oN 1 [Ton ] ,
ol 3 SW3 SWE — 7 * Use SW3 to select the extended multistage speed
e SWR
‘S| DB | External DC When the terminal [DB] is turned on, the DC braking operation can be performed.
g braking
3;’ STN| Initialization This function is used for initialization (state which is set at factory before shipment).
2 When the terminal [STN] is turned on and the equipment is reset or the power is turned
E on again, the equipment will be initialized.
o
&| SET| 2nd setting When the terminal {SET] is turned on, the set frequency, torque boost, acceleration and
= function deceleration time, second acceleration and deceleration time, and control system can be
€ changed in a batch.
2CH| 2 stage When the terminal [2CH] is tumned on, the acceleration and deceleration can be executed
acceleration by the 2 stage acceleration and deceleration time.
and
deceleration
FRS | Free run stop When the terminal [FRS] is turned on, the inverter stops output and the motor enters
the free run state. ’ .
EXT| External trip When the terminal [EXT] is turned on, the inverter enters the trip state, stops output,
and displays E12.
USP | Powerreclos- | When the terminal [USP} is turned on, the restart when the power is tumed on with
ing restart the running command kept on can be prevented.
prevention
RS | Reset When the terminal [RS] is turned on, the trip state can be canceled. During running, the
output is stopped. NOTE: The function cannot be used in the b contact state.
SFT | Software lock | When the terminal {SFT] is tumned on, the data of each function is locked.
However, the running monitor and frequency setting are valid.
PV24 24 VDC Common terminal for running terminal or intelligent terminal
power source
CM1 Common Common terminal for monitor terminal
terminal 1
7-1




Terminal

symbol Function Contents
Powc.:r supply | « Standard setting for extemal voltage signal is O to 4.8 V (5 V nominal). Voltage input
H | terminal to 0109.6 V (10 V nominal) can be switched by :
command
o a frequency
=1
g Frequency H|O|OI|L H{O|OI| L H|O|OI| L
€| 0 | command ( @E‘é g@ O
3 terminal j—_: ‘_‘1__:
) (voltage command) VRO 0 t0 4.8 VDC (nominal 5 V), 410 19.6 mA DC
g (500 Q to 2kQ) 0t0 9.6 VDC (nominal 10 V) (nominal 20 mA)
g Frequency Input impedance 30 kQ Input impedance 250 Q
i o1l command
terminal NOTE: When an inconvernience occurs in the abov characteristics, adjust it using
(current command) |A| §1]] and [A] G !|- The sum of both analog input signals is outputted.
Frequency When selecting one of analog input current and voltage, make sure that the
L command other is not inputted.
common
g
g M Freq.liency + Analog frequency monitor/Digital frequency monitor/Analog output current monitor
5 monitor
S
=10 Input monitor « Command terminal for the operation, software lock, and monitor terminals.
§ CM‘I signal common

« When [AR] is selected as a terminal, at the time of constant

speed arrival, two types of methods for outputting a frequency Output terminal

g more than an optionally set frequency can be executed. specification
Z Frequency Frequency Frequency Open collector
—| AR | armival signal . , output
E 27V DC max
E ! ! : 50 mA max
£ o o T Time O dur T Time oMz | i
= uring . uring
=% AR terminal |  this period | AR termina is peri I’*‘
,g termin this period "“"Tr] this period @
et 1
§0 RUN | RUN signal « When [RUN] is selected as a terminal, the inverter outputs
= when the motor is driven.
L
€ OL Over}oad ) » When [OL] is selected as a terminal, a current more than the
previous notice set current (rate to the rated current) is outputted.
signal
Output signal | « Common terminal for intelligent output terminal
CM2 common
terminal
In the normal state:
ALO ALO and ALT1 are closed.
;Mar{n | In the abnormal state or when power is turned off:
ALl ermina ALO and AL2 are closed. (At the time of initialization)
Contact rating
AL2 250 V AC 2.5 A (resistance load)
; 0.2 A (cosg = 0.4)
30VDC 3.0 A (resistance load)
0.7 A (cosg = 0.4)
Minimum ]
I00VAC 10mA 5V DC 100 mA

NOTE: 'b contact" is set by initialization for terminal 11. When “a contact" is to be used, switch the contact setting

by[C]2 1]
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7.2

Function Contents of Monitor Terminal

Function contents

Monitor output frequency signal or the
current of the inverter is output from the
control circuit terminal.

Monitor output current signal is output as an
analog signal only.

@ Analog Frequency Monitor Signal
The meter outputs duty cycle in propor-
tion to the output frequency with full
scale at the maximum frequency.

————— ey t
[l o« o Mxov
L ™M
l T ‘
-,t-r-: Changeable
Oto 10V Full scale
ImA MAX

NOTE: This is a dedicated indicator, so that
it cannot be used as a line speed
signal.

Indication accuracy after adjust-
ment: About +5% (The accuracy of
some meters may exceed this
value.)

@ Digital Frequency Monitor Signal
Pulse train of a frequency which is the
same as the output frequency is output.
The duty is about 50%.

Ipvul w] s I 4 lcm[ WIOV
FM I

Output frequency

® Analog Current Monitor Signal
The duty cycle in proportion to the output
current with full scale at 200% of the
rated current of the inverter.
Specification of analog meter follows the
analog frequency monitor specifications.

Setting contents

- 1. Select Frequency Monitor or Current Moni-

tor by {A [51].

2. When Frequency Monitor is selected, select
Analog Meter or Digital Meter by [A150].
(When Current Monitor is selected, analog
data is outputted even if Digital Meter is
selected.)

3. When the analog meter is used, adjust the
meter so that the needle of the meter indi-
cates the maximum value at the time of
maximum frequency by [F [ 10] (analog
meter adjustment).
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73  Function Contents of Intelligent Input Terminals

Function content

~+ When the running command is inputted
via the terminal [REV], the terminal
executes the reverse running command or
stop command.

Terminal setting method

/I\ WARNING

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

Precautions

- Digital operator
[REV] terminal setting (This is set in the
terminal 5 at the time of initialization.)
Set the set value [Reverse running com-
mand] [ O]in one of the input termi-
nals|C| 0] to [C] 4].

» When the running command is inputted via
the forward running terminal [FW] and
reverse running terminal [REV] at the same
time, the running command enters a state
which is the same as stop.

» Note that when the [REV] terminal is set to
“b contact”, the running automatically
starts.

Function content

* When [CF1], [CF2], and [CF3] are se-
lected as intelligent input terminals,
Multispeed 1 to Multispeed 7 can be set.
When the frequency command from the
normal operator (or terminal) is combined
with them, up to 8 stages of running are
available.

* When the control terminal is set at each
speed by the switch, the numerical value
displayed at indicates the output
frequency at the time of each multispeed.
Set the speed as shown below.

@ Tum the running command off.

@ Tum each switch on and set it to

Multispeed n. Display the data section of
.

® Set an optional output frequency by
pressing the @ and E} keys.

@ Press the

® Press the

® When the operations in (1) to (4) are re-

F%fc key once so as to store the

set frequency. If this occurs, indi-
cates the output frequency of Multispeed n.
and |V¥| keys once. (Confirm
that the indication is the same as the set
frequency.)

peated, the frequency of Multispeed n can
be set. It can be set also by one of [A17]
to[A[17] and [A[71].

Terminal setting method

~ Digital operator

Set the set values {__| 1], [ 2], and
in one of the input terminals
(Cl 0] to |[C] 4].
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Example of output terminal connection

CF3 CF2 CFl

PV24 FW

31211
swséswzésw%

¢ ¢ ]

Setting of multispeed

Multispeed Control circuit terminal
SWI Sw2 SW3

Multispeed 1 ON OFF
Multispeed 2 OFF ON OFF

Multispeed 3 ON ON

Multispeed 4 ON OFF
Multispeed 5 OFF ON ON

Multispeed 6 ON ON

Multispeed 7 OFF OFF

Precautions

the seventh speed can be set.

next one. Note that when the Fﬁffc

not pressed, no data will be set.

mum frequency ( [A 164]).

+ Up to the third speed of the multispeed can
be set by initialization. When CF3 (allo-
cated to the terminal 3 in this case) is set by
the extended function mode [C | 2], up to

« After any data is changed, be sure to press

the Fﬁfc key every time and then set the

key is

» When a frequency more than 120 Hz is to
be set, it is necessary to switch the maxi-

8th speed

(Frequency command from the operator or terminal)




Function content

* When the terminal [DB] is turned on, the

DC braking [DB] operation can be per-
formed. '

DC braking terminal is used

Set the following when the external DC
braking terminal is to be used.

@ [AT56] DC braking type selection
@ DC braking force setting
® DC braking time setting

_ Necessary setting items when the external __

DC braking execution method

* When the operation type is an edge opera-

tion

Tum the switch between [DB] and
[PV24] on and output DC braking only
for the time of [AT22] DC braking time
selection (at the time of stop).

» When the operation type is a level operation
Output DC braking when the switch be-
tween [DB] and [PV24] is on. Time setting
is not related to it.

DB
3 2] 1 lPVZ«{FW 5

¢ v

When [DB] is allocated to the terminal 3

Precautions

 As the DC braking force and DC braking
time are increased, overload protection

((E 3D is easily generated.

Terminal setting method

Digital operator

Set the set value[ [ 4 Jin one of the input
terminals [C | OJto[C] 4].

| Level operation 1 |

Running
command
(DB]
terminal
Inverter
output
frequency

Y
[DB] terminal ON  The Zequcncy is
outputted again to
release the DB
terminal.

| Level operation 2 |

Running
command
(DB]
terminal
Inverter
output
frequency

.
AAAAADAL AL

Y
[DB] terminal ON The DB output ends
when the DB
terminal is turned
off.

| Edge operation 1]

Running
command
{DB]
terminal T-DCB
Inverter
output ] "
frequenc Y Y .
q y [DB] terminal ON  The frequency is
. outputted again
because the [DB]
operation time
expires.

{ Edge operation 2|

Running

command

[DB]

terminal

Inverter

output

frequency oy Y

[DB] terminal ON  The DB output ends

because the (DB}
operation time
expires.
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When returning the equipment to the initial state at factory before shipment for some reason,
follow the following procedure.

@ Allocate [STN] (set value [__] 35]) to one of the input intelligent terminals. (Use to
[C]_4] in the extended function mode to set an intelligent terminal.)

@ Tum the switch between the [STN] and [PV24] terminals on and then turn the power off and
on or perform the reset operation as shown in Note 1. (After the power is turned off, do not
turn the power on again before the charge lamp of the logic substrate goes off.)

® When 6 seconds or more pass after the power is turned on or the reset operation is performed,
turn the switch between the [STN] and [PV24] terminals off. (When the key operation, reset
operation, or power turning operation is performed before 6 seconds pass, the equipment may
not be initialized.)

NOTE 1: For resetting, turn the switch between the [RS] and [PV24] terminals of the terminal
block on and then off.
NOTE 2: When the software is locked, the equipment cannot be initialized.




Function content

* When the terminal [SET] is turned on, it
is possible to set two types of motor
constants and execute running by one
inverter. _

» Select the second setting function when
the equipment is stopped.

Functions which can be set by the second
function

F2: Output frequency setting

F5:  V/f pattern setting

F6: Acceleration time 1 setting

F7: Deceleration time 1 setting

F8: Manual torque boost setting

AQ: Control method

Al: Motor capacity setting

A2: Motor poles setting

A18: 2-stage acceleration time setting
A19: 2-stage deceleration time setting
A62: Base frequency setting

A63: Maximum frequency setting

Function switching method

While the switch between the set terminals
[SET] and [PV24] is on, the equipment is
operated by the setting of the second func-
tion. :
When the terminal is turned off, the setting is
returned to the original setting (first func-
tion).

SET
3 2] 1 [pv2qFw| s [

T3

When [SET] is allocated to the terminal 3

How to set the monitor and function modes
when the second function is executed

» To set the second set data, change the

setting in the state that [SET] and [PV24]
. are turned on.

» Even when the [SET] terminal is switched
during data display, the digital operator
displays the same value and does not dis-
play the switched set data. When the dis-
play code is displayed, switch the [SET]
terminal.

 In the digital operator, at the time of second
setting, a decimal point is displayed in the
first digit place of the data display section
such as . However, when the
acceleration and deceleration time, DC
braking time adjustment time, and standby
time after undervoltage display more than
100, it does not mean the second function
setting. (When the remote operator is used
for setting, there is no distinction display of
the second setting. Confirm it from the
state of ON or OFF of the terminal.)

Terminal setiing method

Set the set value[ | 6 ]in one of the input
terminals [C] O] to IC | 4].

Precautions

+ Connect and turn on the [SET] terminal
before the running command terminals (FW]
and REV terminals). When they are con-
nected and turned on at the same time, the
setting may not be switched to the second
setting.
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Function content

¢ When the terminal [2CH] is turned on, the
equipment can be accelerated or deceler-
ated (acceleration time 2, deceleration
time 2) by the 2 stage acceleration and
deceleration time.

Function switching method

« While the switch between the set termi-
nals [2CH] and [PV24] is on, the equip-
ment operates by the 2 stage acceleration
and deceleration time (acceleration time
2, deceleration time 2).

« When the terminal is turned off, the
equipment is returned to the original
acceleration and deceleration time (accel-
eration time 1, deceleration time 1).

leSl
§

When [2CH] is allocated to the terminal 3

Terminal setting method

2 stage acceleration and deceleration time
setting method

Use (acceleration time 2) and
(deceleration time 2) to set the 2 stage accel-
eration and deceleration time (acceleration
time 2, deceleration time 2).

Between terminals [2CH] Acceleration and deceleration time
and {CM 1]} for operation
OFF state Acceleration time 1,
Deceleration time |
ON state Acceleration time 2,
Deccleration time 2
Precautions

~ Digital operator

Set the set value[ | 7] in one of the
input terminals [C| 0}to[C] 4].

When a time of more than 1000 seconds is set
by the remote operator, the indication of the
digital operator becomes [ [__]. (However,
the operation during the set time will be ex-
ecuted.)

Running
col =
[FW,REV]

{2CH])
terminal

Output
frequency




Function content

e When the terminal [FRS] is turned on, the
inverter stops output and the motor enters
the free run state.

Function switching method

« While the switch between the set termi-
nals [FRS] and [PV24] is on, the equip-
ment operates the FRS operation.

FRS

3 2 I |[PV2AFW ] S [
5 S
4 ¢

When [FRS] is allocated to the terminal 3

NOTE: “a contact” is set by initialization.
When “b contact” is to be used,
switch the contact setting by

:

The contact setting cannot be
switched only by selecting FRS by
switching [C | OJto [C [ 4]

Terminal setting method

- Digital operator

Set the set value in one of the
input terminals [C | 0]to [C] 4].

Running
command
[FW, REV]

(FRS)

terminal

¢ Ofrequency start

Motor
revolution

speed
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Function content

« When the terminal [EXT] is turned on, the
inverter enters the trip state by an indica-
tion of [E [ 12] and stops output.

Terminal setting method

- Digital operator

Function switching method

Set the set value[__| 9]in one of the
input terminals [C | OJto [C [ 4].

When the switch between the set terminals
[EXT] and [PV24] is turned on, the equipment
enters the trip state. a
Even when the switch is tumned off, the trip
state will not be canceled. Reset the equip-
ment or turn the power off and on again to
cancel the trip state.

EXT

3l2lllPV2FWISl

¢ |¢

When [EXT] is allocated to the terminal 3

Running command
{FW, REV]

[EXT] terminal

Motor revolution

speed
[RS] terminal

Alarm output
terminal




Function content

« If the running command is set when
power is tumned on, the inverter starts
running immediately after it is activated.
The USP function prevents it so that the
inverter will not execute sudden running.

 Toreset an alarm and restart running, turn
the running command off (Note 1) or
perform a reset operation by the terminal

[RS] or the | e/t | key.

Refer to the time chart indicated below.

NOTE 1: When the running command is
turned off, the indication is
switched to but the trip

state will not be canceled.

Set content

Function switching method

While the switch between the set terminals
[USP] and [PV24] is on, the equipment ex-
ecutes the USP operation. If the power is
turned on when the running command is
inputted, the equipment enters the USP trip
state ((E]13]).

usp
3201 lpv24 FWI 5

R

When [USP] is allocated to the terminal 3

Precautions

- Digital operator

Set the set value in one of the
input terminals [C | O]t [C] 4].

» Note that when a USP error occurs and it is
canceled by resetting in the state that the
running command from the terminal is
inputted, the inverter restarts running imme-
diately.

* Even when the trip state is canceled by
turning the terminal [RS] on and off after
an insufficient voltage protection ( [E | 9])
occurs, this function will be performed.

* When the running command is inputted
immediately after the power is turned on, a
USP error will be caused. When this func-
tion is used, input the running command
two (2) seconds after the power is turned
on.

Inverter power
supply

Running command |EEE
[FW, REV]

[USP] terminal

Alarm output

Inverter output
frequency

Alarm display

Canceling of
running command

Running start

Canceling of alarm




o e SOsa0soomRse

Function content

« The trip content can be canceled.

 The function is used to return each setting
to the initialization (state which is set at
factory before shipment). See page 7-7,
“Initialization”.

» The function is used to erase the trip

history data. Set trip history clear
selection.

Terminal setting method

/1\ WARNING

@ 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 that the
operation command is off.

Otherwise, there is a danger of injury.

Precautions

- Digital operator

Set the set value[ [ 11]in one of the

input terminals [C] OJto [C ] 4].

Function switching method

« When the switch between the set termi-
nals [RS] and [PV24] is turned on and off,
the equipment executes the reset opera-
tion. (Reset [RS] is allocated to the
control terminal 4 by initialization.)

Tl e o ]
S

When [RS] is allocated to the terminal 4
(Initialization)

« When the control terminal [RS] is kept on
continuously for more than 4 seconds
before using it, the display of the remote
operator becomes R-ERROR COMM<2>
(the display of the digital operator is

[T 1). However, the inverter is normal.
To return the display to the original one,
open the terminal [RS] and press one of the
keys of the operator.

« When the [RS] terminal is turned off from
on, it becomes valid.

The |er’t | key of the digital operator

is valid only when an alarm occurs.

« Only “a contact” (NO) can be set to the
[RS] terminal. The terminal cannot be used
in the “b contact” (NC) state.

« Even when the power is turned off or on,
the function of the terminal is the same as
that of the reset terminal.

12 ms min.
[RS] terminal
About30ms . ,
Alarm output B8

Canceling of trip -
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Function content ' Function switching method

» When the terminal [SFT] is turned on, the When the switch between the set terminals
data of all the functions except the output [SFT] and [PV24] is turned on, the equipment

frequency is locked by initialization. enters the software lock state.
When the data is locked, no datacanbe SFT
changed. 3| 2] 1 [pvoqrw] s
Terminal setting method é/ é/
- Digital operator When [SFT] is allocated to the terminal 3
Set the set value[ [ 12] in one of the Precautions
‘input terminals [C[ O] to [C ] 4].

+ When the [SFT] terminal is turned on by
initialization, only the output frequency can
be changed.

 Software lock can be made possible also for
the output frequency by [A [53].

 Software lock by the operator is also possi-
ble without the [SFT] terminal being used.

([AT34)
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7.4 . Function Contents of Intelligent Output Terminals
(Initial setting is "b contact ' (NC) state)

Function content Terminal setting method

« When [AR] is selected as an intelligent ~ Digital opérator
output terminal, at the time of constant
speed arrival, two types of methods for Set the set value [_| 0]in the output
outputting a frequency more than an terminal [C [10].

optionally set frequency can be executed.
Select the output method by [A [49]. Set Precautions
‘an optionally set frequency by

(setting at the time of acceleration) or « At the time of acceleration, an output signal
(setting at the time of decelera- at a frequency between the set frequency
tion). -0.5 Hz to + 1.5 Hz is turned on.
« At the time of deceleration, an output signal
Connection example of output terminal at a frequency between the set frequency
Open collector output + 0.5 Hz to - 1.5 Hz is turned on.
CM2 AR
Q7
50 mA max
DC 27 V max

Output
fi
set value 3 15Hz (Sg)uency
0.5 Hz =2 1.5 Hz A{39 |setvalue | - - 0.5 Hz
o ' Al40] setvalue[ "/ T Tt
N
Arrival
ON signal ON
60 ms 60 ms 60ms
At the time of constant speed arrival More than optionally set frequency

NOTE: When an arrival signal is outputted, a delay of about 60 ms occurs.
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Function content Terminal setting method

* When [RUN] is selected as an intelligent | ~ Digital operator
output terminal, the inverter outputs a »
RUN signal when the motor is driven. Set the set value [_| 1] in the output

terminal [C [ 10].

Connection example of output terminal
Open collector output Precautions

l: » A RUN signal is outputted simultaneously

when a gate signal of the power module is

CM2 | RUN outputted. Therefore, when the frequency
of the RUN signal is less than the start
@l' frequency adjustment value [A ] 4], it will
oA max not be outputted.
» A RUN signal can be outputted even during
DC braking by i
FW (REV)
Aa
setvalue |
Inverter output

frequency

RUN E | ON E_




Function content

« When an output eurrent more than the set
current (rate to the rated current) flows,
the terminal outputs a signal.

Connection example of output terminal

Open collector output

T

M2 OL
L
DC 27 V max

50 mA ma

Terminal setting method

- Digital operator

Set the set value in the output

terminal
Precautions

A value of 150% is set by initialization. To
change the level, change (overload
advance notice level).

(Al 30]
set value

OL

Regeneration

Power running
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1.5

‘Function Contents of Alarm Terminals

Function content

When an alarm occurs, the function
outputs an alarm signal from the terminals
[ALO], [AL1], and [AL2] via the ¢ con-
tact. If this occurs, the operator displays
the alarm content.

Terminal setting method

- Digital operator

Precautions

< “acontact” or “b contact” can be

selected by [C [21].

“« The initialization is “b contact”.

» Holding of an alarm signal

When an alarm signal is outputted, the
alarm content will be stored even if the
input power is turned off. Therefore, by
turning the power on again, the content can
be confirmed. However, when the input
power is turned off, the alarm output will be
reset (canceled) when the power is turned
on again next. Therefore, to hold the alarm
output, hold the alarm once by the external
sequence and then turn the power switch of
the inverter off.

When the alarm contact output is set ON
during normal running (b contact), a time
delay occurs until the contact is closed
when the power is turned on. Therefore,
when the alarm contact output is to be used,
set a delay of about 2 seconds when the
power is turned on. (In the case of b con-
tact, the contact may chatter when the
power is turned on or off. If a fault may be
caused by this, provide an interlock in the
external circuit.)

Contact specification

Maximum Minimum
AC 250V, 2.5A (load R) 0.2A (cosg=0.4) AC 100V, 10 mA
DC 30 Vm, 3.0A (load R) 0.7A (cosg=0.4) DC5V, 100 mA

The alarm output terminals are connected as shown in Fig. (a) at the time of initialization. They
can be changed as shown in Fig. (b) by setting [C [2T].

(a) b contact (at the time of initialization) (b) a contact
During normal running When an alarm occurs During normal running When an alarm occurs
© or power is turned off or when power is tumed off
9% o
ALO ALO ALO ALO
AL2| ALI AL2 | AL AL2| ALl AL2| ALI
Contact | Power |Running state | ALO-ALL | ALO-AL2 Contact | Power |Running state | ALO-AL1 | ALO-AL2
b ON | Nomal Closed Open ON | Normal Open Closed
(Initialized ON [Abnormal | Open Closcd a ON [Abnormal | Closed Open
value) TopE [ Open Closed OFF | — Open Closed
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PERATION OF THE DIGITAL OPERATOR

8.1

Name of Keys
Monitor (LED display) L

This display shows frequency, motor
current, DV voltage, motor direction,

and type.

FUNC (Function) key
This key is used for changing
commands. When pressing

key after setting data and

parameter, they are automati-

cally memorized.

82

running)

610.0

RUN key

This key is used for starting.
(When terminal run is select
this key does not work.)

(Automatic
monitor)

POWER Lamp
Power lamp of control
circuit

NOTE:

Use the charge lamp on
the right of the terminal
block to confirm the DC
voltage after power is
turned off.

Up key, Down key
These keys are used to
change data and increase
or decrease the frequency.

STOP/RESET key
This key is used for stopping the motor or

ed, resetting errors.

(When either operator or terminal is selected,
this key works. If the extension function is
used, this function is void.)

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

c

BRAE
Turn power on. [FUNC @ Set frequency by
Press twice. using Up key or
Down key.
NOTE: Display example i
is 60.0 Hz.
Start
I R Il I
WL e Repeat the same way
Press [FUNC| key RUN when changing other
and get Fl onthe  Press the key once. commands.
display to turn (The data is stored.)

to monitoring



83  Key Description

143
FUNC

(Function key] . . . This key allows the selection of commands and memorizes param-

eters.

When each time the key is pressed, the display changes as follows.

Running state monitoring

Set the output frequency

Set the direction of motor run
Set V/F pattern

Set the acceleration time 1

Set the deceleration time |

t
Ll
[
1
U

E Set running command,

frequency command

Analog meter adjustment

Set the motor receiving voltage

Set the extended function

Set the manual torque boost Trip monitor

(Displays only when there is trip history)

[Up key, Down key] . . . These keys change the values of data, and parameters.

@ Pushing down this key once under |[F] /] to IF1! Y] condition moves to the data

state.

HEEE
i I [ R 2

FI ——[5B0——F[ g No

TE: After the data is changed,
Hse
be sure to press the FUNG

key.

The set value of determines a forward run or a reverse run.

When a trip occu

x| [RUNkey] ... This key starts the run.
ot | [STOP/RESET key] . . . This key stops the run.

rs, this key becomes the reset key.



Screen transfer for extended commands

When an extended command is to be used, select the extended function command No. from
by using the keys{4]and E] so as to enter the extended function mode.

Extended function Extended function
setting command command display No.

v ‘(In the case of the command A) :
’ . * In the case of the command C,

A the decimal point in the high-order

@Tl position lights 1ike .
14

323
[v] FUNC
HEE (
FUNC Y @
09— — [0
FUNC i Extended function data
Display of extended

function command

Explanation of screen display

@ When the inverter is turned on, the display which is outputted when the power is turned off
before it is turned on appears. However, when the data display section for the commands F4 to
F14 is tumed off, the command display (F4 to F14) at that time appears.

@ At the time of second setting, the decimal point in the first position of the data display section is

displayed like[ [22] . However, a display of more than 100 of the set frequency, acceleration

and deceleration time, DC braking time adjustment time, or standby time after undervoltage
does not mean the second setting.
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84

(1) Monitor mode, function mode

Initialization List of Digital Operator

The initialized value and settable range of each mode are displayed.

For extended function setting of , the extended functions shown on pages 8-5 and

8-6 can be set.
Screen display Application
Display ) Command | Settable Initializa- | of 2nd
order Function name Type display during Range of set values tion setting
running function
I | Running state monitoring | Monitor-| Fl — Frequency, current, DC —_ —_
ing voltage, rotational
direction
2 Output frequency setting | Setting | F2 v 00t099.9Hz0t0 360HZ 0.0 v
3 Running direction setting | Setting F4 — F/r (Forward/reverse) F —_
4 | V/f pattern setting Setting | F5 — 0to57 NOTE 1 v
5. | Acceleration time 1 Setting F6 V) 0.1 t0 99.9 seconds, NOTE 2 Y
) 100 to 999 seconds
6 | Deceleration time 1 Setting | F7 v 0.1 to 99.9 seconds, NOTE 2 v
' 100 to 999 seconds
7 Manual torque boost setting | Setting F8 v 01099 1 v
Running command, Setting F9 — Oto3 03 —_
frequency command
setting ‘
9 Analog meter adjustment | Setting F10 v 11099 72 —
10 Motor receiving voltage | Setting F1l — 200 to 240 V/380 to 460 V |{NOTE 4 —
setting NOTE 3
11 Extended function setting | Setting Fl14 — 01085/ .0to.21 NOTES 0 —_

NOTE 1: 08 for 200 V class, 00 for 400 V class
NOTE 2: 10 seconds for 200 V class, 15 seconds for 400 V class

NOTE 3: For the 200 V class, one of 200, 220, 230, and 240 can be selected. For the 400 V
class, one of 380, 400, 415, 440, 460, and 480 can be selected.

NOTE 4: 220 V for 200 V class, 380 V for 400 V class

NOTE 5: No extended function can be set during running. However, the set value of each
function can be monitored.
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(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 .

. Screen display ..
Display Extended function name Initial Seuable for Remarks Ref.
order aosiy | Setting range | value pnd function page
1 Control method AO 0-2 0 v 8-15
2 Motor capacity setting Al 0.2-5.5 NOTE 1 N 8-15
3 Motor poles setting A2 2468 4 v 8-15
4 Maximum frequency adjustment A3 0.0-15 Hz 0.0 —_— 8-16
5 Start frequency adjustment A4 0.5-50 Hz 0.5 — 8-17
6 Upper frequency limiter setting AS 0-375 Hz 0 — 8-17
7 Lower frequency limiter setting A6 0-375 Hz 0 — 8-17
8 Jump frequency setting 1 A7 0-375 Hz 0 — 8-18
9 Jump frequency setting 2 A8 0-375 Hz 0 — 8-18
10 Jump frequency setting 3 A9 0-375 Hz 0 —_ 8-18
11 Carrier frequency setting Al0O 5/8/12/16 Hz 16 — 8-18
12 Frequency command sampling setting All 1-8 8 — 8-19
13 Multispeed first speed setting Al2 0-375 Hz 0 — 8-20
14 Multispeed second speed setting | A13 0-375 Hz 0 — 8-20
15 Multispeed third speed setting Al4 0-375 Hz 0 — 8-20
16 Multispeed forth speed setting AlS 0-375 Hz 0 — 8-20
17 Multispeed fifth speed setting Al6 0-375 Hz 0 — 8-20
18 Multispeed sixth speed setting Al7 0-375 Hz 0 — 8-20
19 2-stage acceleration time setting | A18 0.1-999s 10.0 v Changeable during RUN | 8.2
20 2-stage deceleration time setting | A19 0.1-999s 10.0 v Changeable during RUN | 8.21
21 DC braking frequency setting A20 0.5-375 Hz 0.5 —_ 8-21
22 DC braking force adjustment A21 1} 0-36 (400 V:0-20) 0 —_ 8-21
23 DC braking time adjustment A22 0-600s 0 —_ 8-21
24 Electronic thermal level adjustment A23 20-120% 100 — - 8-22
25 Electronic thermial characteristic selection | A24 o1 1 — 8-22
26 External frequency setting start A26 0-375 Hz 0 —_ 8-19
27 External frequency setting end A27 0-375 Hz 0 — 8-19
28 Acceleration selection (Linear, S-curve) | A28 ol 0 —_ 8-23
29 Deceleration selection (Linear, S-curve) | A29 ol 0 — 8-23
30 Overload previous notice signal settingl | A30 50-150% 150 — 8-23
31 Overload limit level setting A3l 50-150% 150 — 8-23
32 QOerload limit content selection A32 o1 0 — 8-24
33 LAD stop function setting A33 wl 0 — 8-24
34 Trip/retry function selection A34 ol 0 — 8-24
35 Trip ignorance selection A35 O(off)y 1{on) 0 — 8-24
36 AVR voltage setting for deceleration | A36 o1 0 —_ 8-25
37 Motor voltage setting for deceleration | A37 [200-270 V/380-540 Vi000{ 220/380f — 000:[nvalid during decel. | 8-25
38 Dynamic braking usage ratio A38| 0.1-300,31.0 5 — 31.0:BRD invalid 8-25
39 Optional arrival frequency for acceleration | A39 0-100% 100 — 8-26
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Display Extended function name Screen display Initial | Settable for Remarks Ref.
order d?;;‘gy Setting range | value |2nd function page
40 Optional amival frquency for deceleration | A 40 0-100% 100 — 8-26
41 Forward rotation A4l off)/ 1{on) 1 — 8-26
42 Reverse rotation A4d2 0 (off) / 1 (on) 1 _— 8-26
43 Stop key ON/OFF selection Ad43 o/l 0 —_ 8-27
44 Analog input selection ; A48 1 OG5 VYI(OV) 0 — 8-19
45 Frequency arival signal output method A49 1/2 2 — 8-26
46 Analog/digital meter selection ASO o/1 1 — 8-27
47 Frequency/current monitoring selection | AS] o/1 0 —_— 8-27
48 RUN signal output selection AS2 112 1 —_ 8.27
49 Enable/disable of frequency setting for software lock | A 53 ot 0 _— 8-28
50 DC braking ON/OFF selection ASS 0 (off)/ 1 (on) 0 —_ 8-22
51 - | DC braking edge/level selection | A56 o1 1 — 8-22
52 Trip history clear selection AS7 o1 0 — 8-28
53 Reduced voltage start selection A58 o1 1 — 8-28
54 Base frequency setting A62 50-360 Hz 50 v 8-16
55 = | Maximum frequency setting A63 50-360 Hz 50 N 8-16
56 Maximum frequency switching A64 | 0(120H2)/ 1 360HY| O —_ 8-16
57 | Jump frequency range setting A68 0-99 Hz 05 —_ 8-18
58 Multispeed seventh speed setting | A71 0-375 Hz 0 —_ 8-20
59 Frequency command adjust. (voltage) | A80 0-255 NOTE 2 —_ 8-29
60 Frequency command adjust.(current) | A8] 0-255 NOTE 2 — 8-29
61 Allowable undervoltage time setting | A82 0.3-3.0s 1.0 _— 8-29
62 Undervoltage retry waiting time A83 0.3-100.0s 10.0 — 8-29
63 Software lock selection A84 0/1 0 — 8-30
64 Deceleration rate setting for overload limit A85S 0.1-31.0s 1.0 J— 31.0:Invalid 8-23
65 Input terminal setting 1 o 0-12 1 —_ 8-31
66 Input terminal setting 2 Cl 0-12 2 — 8-31
67 Input terminal setting 3 o) 0-12 7 — 8-31
68 Input terminal setting 4 C3 0-12 11 — 8-31
69 Input terminal setting 5 C4 0-12 0 — 8-31
70 Output terminal setting C10 0-2 0 —_ 8-32
71 Input terminal a and b contact setting C20 00-1F 00 — 8-33
72 Output terminal a and b contact setting 21 00-03 03 — 8-34
NOTE 1: The most applicable motor capacity of the inverter is set.
NOTE 2: The initial setting of each inverter is adjusted when shipping from the works.




8.5 Explanation of the Mode

(1) Monitor mode and Function mode
Command Contents and display Remarks
r | This command monitors the run state Possible to

I | Frequency, output current, DC voltage and direction of revolution are displayed change
sequentially. » ‘ during run
{During run]

Running

state $

monitoring Run frequency Only integers are displayed

2-second interval automatic monitoring

2

g [(16H

]

3 (4] | T[¥]

2 __\V_

E "u

IIIE
A

4] |

2-second interval
automatic monitoring
(Any display is available.)

[Stop]

——
P
——
——

2 seconds ... when the frequency exceeds
100 Hz

(Display example is 60 Hz)

Output current
2 seconds ...

Only integers are displayed
when the current exceeds 10 A
(Display example is 1.6A)

DC voltage Only the first and second

of inverter digits are displayed

2 seconds ... (Display example is 270 V)
(not output voltage)

Direction of F: Forward run

the motor I reverse run

2 seconds ...

Operation frequency:

Fixed display
Output current: Fixed display
Inverter DC voltage:  Fixed display

Motor rotation direction: Fixed display

» When the [A] or key is pressed in the 2-second interval automatic
monitoring state, an optional monitor can display fixed values.

(Operation Pressed
Pressed i €S:
one(:ses‘C requch)l) E 4 times
zm > 2-second interval
automatic monitoring
e L gz
€sse €sSe D
[i] once (Motor 4 times .
rotation (Operation frequency)
direction )




Command

Contents and display Remarks
-1 = This command sets the output frequency. Possible to
Ly set during
| C run

Output
frequency
setting

m Set frequency from 100 to 360 Hz by 1 Hz (NOTE 1)

(4]
< (-i——-
Ad

To push down or once changes one digit. Keeping pushing down changes
continuously.

The output frequency in the multispeed mode can be set as specified below.

(1) Connect the multispeed terminal for setting the frequency to PV24.

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

Multis Control circuit terminal
SW3SW2SW1 SW1 | SW2 | SwW3

LR YIS Multispeed | | ON | OFF
Multispeed2 | OFF | ON | OFF

Vi Multispeed3 | ON | ON

Multispeed 4 ON | OFF

Multispeed 5 | OFF | ON_| oy
Multispeed 6 | ON | ON
Multispeed 7 | OFF | OFF

The above example is the case when the intelligent input terminals 1, 2, and 3 are
set to the terminals CF1, CF2, and CF3 respectively.

(Setusing [{"| )] -|L] 4/]of the extention function mode.

(2) Set an optional output frequency using the or key.

BEE
(3) Press the |FUNC| key once to store the set output frequency. (NOTE 2)

((F] & is displayed.)

(4) Press the @ key once. (Check whether the output frequency, which is set
is displayed.)
(5)-By repeating (1) to (4), the output frequency in the multispeed mode can be set

NOTE 1: When setting to over 120 Hz, the changing over maximum frequency is
necessary. TS

NOTE 2: Whenever any data is changed, be sure to press the |gnc| key before starting

BEE

the next setting. Note that when the FUNC key is not pressed, the data will

not be set.
(*) The multi-speed output frequency can be set by the above method independently
of the setting status of the command E .

(*) The setting frequency blinks during stop, and does not blink during running.
This distinguishes two conditions, RUN and STOP.

60U

Brinking
during stop
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Command Contents and display Remarks

|1 Set the motor direction. :)lz)lszsible
I Il | Set the motor direction when running by pressing F%U!; key. :ﬁg‘:\;"ge
run
Running
direction ; Forward run
setting .

Switching can be done by pressing . ’
Reverse run




Command Contents and display Remarks

—T ] | This command sets V/F pattern. Im-
-1 L possible
I'{ - _ll | When combining V/F patterns other than the following using the control method (A0), to set
the basic frequency (A62) and the maximum frequency (A63) of the extention function | during
- . run
V/f pattern | mode, the display shows El:] .
setting
| Output voltage . V/F pattem Output voltage V/E pattem
2001 220230| 240 ' 200} 220/230]240
380{ 400! 440| 460 380| 400| 440} 460
ViE_VC
100

Constant
; torque 04{ 1212028

010917 0513121129
0211018 06| 14 | 22
0 60 Hz
100 AT 10,0/ I S
% %
03| 11{19]27 071151231 31
0 60 120 Hz 0 60 120Hz
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Command

Contents and display

Remarks

Special V/F pattern
0]
utput voltage V/F pattern
200} 220{230| 240
380/ 400 440} 460 Uses for V/F pattern
v Constant torque chracteristics : Conveyor
VF C Reduced torque characteristics : Fan, pump
50§ 51
VF VC
1007, \
%
54| 55| 56| 57

120 Hz

NOTE: When sensorless vector control (SLV 1, SLV2) is selected as a control system
and this command is changed in design, V/F control is forcibly selected.
Be careful in this regard.
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NOTE 1: The multi-speed output frequency can be set for one of[ l[]DI to[ IEl
(See page 8-8.)

Command Contents and display Remarks
| (| | Thesecommands setand display Acc. time (F] &) and Dec. time ). E)Oggitble
I U In the case of adjustment in real time, press the F‘Sffc key after data is changed. l(_i&l[{ing
S o A
Fl 93 - 2
Accelera-
tion : :
time 1 Setting range Period

0.1t099.9 Every 0.1s
{i)ggel.erm 100 to 999 Every 1s
time 1 * When a time of more than 999 seconds is set by the remote operator, []:_3
is displayed on the digital operator.
_ = Set torque boost Possible
Ll o to set
| L * Motor torque can be adjusted to increase the output voltage when the starting torque %er]‘mg
is not sufficient in V/F control. Pay attention not to cause the motor to burnout and
an inverter trip.
Manual
chsqtue « Setting is effective only when V/F control is selected.
setting * In the case of adjustment in real time, press the F'Sffc key after data is changed.
Output
code | |00 2] (YT, :
¢ 100% :
Setting and changing is About 21}--
done with @ a keys. ! :
05 25 50 Hz
6 30 60
— — H Im-
'L ) _’I Change setting mode possible
- to set
~ Run command to lg%q]%eln)cy command to during
run
Runnin ioi ioi :
commaﬁd Digital operator Digital operator
Frequency . Digi[a] operator Terminal block
d . ..
ggtrtri\rr‘ngan Terminal block Digital operator
103 Terminal block Terminal block
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Command

Contents and display Remarks
—T =] | The voltage which is outputted to the [FM] monitor terminal can be adjusted.
L1 I | When the equipment starts running, UT which is proportional to the output data is Possibl
I'{ U] | outputted between the terminals {FM] and [CM1]. Adjust the meter so that it indicates 0ss1oie
the highest point when the output is maximized. :i(\)irsfr:g
t
Analog run
meter (] o - .
adjustment [ IU Il Il - [ [9 ‘C_?J —'l Tf : Changed
Lk. T,
Maximum level of analog meter
Frequency monitor: Maximum frequency
Current monitor: 200% of rated current of inverter
NOTE: This function is valid only when the analog monitor is used.
(Analog frequency monitor, current monitor)
— The command sets the supply voltage for the motor. Im-
L1 11| setthe supply voltage for the motor as shown below. possible
i to set
during
Motor —_— run
receiving
voltage 200 velass (2100 22 0) =130 240
setting Initialized value

=

40()Vclass {H’[OQ} {L/I /51 ML/@ [L{IEUI F”Lg".]

Initialized value

:
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Command

Contents and display Remarks
— Setting of extended functions
L ”.)‘ The command selects the item of each extended function. When the setting ends, NOTE:
I the screen is returned to the code display screen. When any data is changed, be sure ey
pay Possible
a3 to set
Extended | © Press the |pync| key to store the new data . during
function LK_] E] Changing un
setting Code selection A of set value
EVN = O ——B 0 — >[184]
=)@ =@
Bt HiEE
(T |leie —
NOTE: During running, the code display of each extended function can be changed.
However, each data setting of the extended functions cannot be changed.
(However, the double acceleration and deceleration times
and can be changed.)
- Trip history monitor (Displays only when there is trip history) Possible
Li_ _ to check
L Display method of monitoring trip history during
run
T
hil;tpory Command Alarm cause Display for 4 sec.
monitor

n Alarm current
Alarm voltage
*Cause of alarm is displayed.

LK_] NOTE: The alarm voltage display at the time of
(EEPROM error) or[£] /(] (CT emron) is[]{7 4] 0 V).

3
3

} Display for 2 sec.

4 ™
=
N [p]

M [
<_°'—_L".<_“T__>
~—

Func| *Function key returns to the original display.

i

» When the trip occurrence count is less than 3, is displayed.
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(2) Extension Function Mode

& \I\; &k ;? ) - ,,
m This command sets a control method. Select one of the control codes shown below.

Initial set value
- E[E] ... V/f control  (VC, VP1, VP2, VP3)

-3 \
& »
...... High starting torque (SLVI)

for HITACHI general motors"

[ T 2] ...... High starting torque (SLV2)

for dedicated general motors
Notes:

1. The SLV2 control method has a mode for setting control constants such as motor coastants. This mode requires a
remote operator (DOP or DRW).

2. If you change| (V/F Pattem Setting) after setting SLV 1 or SLV2 with this command, the control method is
forcibly reset to *“V/f control.”

m This command sets the capacity and the number of poles of the motor. Maximum applicable
ratings of 4-pole motors for each inverter are set initially.

=) 5]
N

v Motor capacity Number of poles

otor

capacity

M(l):;r l '

E:tting - - -~ E]:E]
e N | |@&

Initial set value

.
> W
H
|
“lal

<
=3
] [«
o

S[™
(3]

v Model | [AT 1] hitial value
[A] 004SFES [0.]37]
. 007SFES [0.]75 ]

A
v | & 015SFES [15]
v 022SFES
. O1SHFES [ J1s]

A
v l 022HFES [ [22]
@ 037HFES

l
.
(¥,

Notes:

I. If the values set by this command are not it for the motor running in
the Sensorless Vector mode, the expected motor performance will not
be obtained.

. In the sensoriess vector operation, a motor whose ratings are lower
than the maximum applicable ratings will not do its best performance.

ﬁﬂ
L
85

. The sensorless vector function is not available for a simultaneous
operation of two or more motors.

BRE
]

w
!
»

. If the rating for the motor in the V/f control modc is not the maximum
applicable rating, set a correct rating for the motor.
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Maximum

frequency

adjustment

Note:

2 NN

Output voltage gi-ml; range
v L
|
4]
& e Initial set value
FUNC
° f

frequency in the constant output range.

1. Use the command to set the maximum frequency.

Adjust the maximum

Maximum frequency

Base-
frequency

Maximum
frequency
setting

These ccommands set a base frequency [A] 62 jand amaximum frequency

respectively. )
Setting examples
v v |
y 100 % 100 %
Setting a @
base frequency @
) Initial set
—— m value
Setting a maximum 4 ) .
frequency FUNC 0 soHz  ° SOHz  120Hz
v (A62)(A63)  f f
e e
Maximum frequency (A62) Base frequency 50Hz
If the specified base frequency is greater 50 Hz (A63) Maximum frequency 120Hz
than the specified maximum frequency, the Notes:

system forcibly resets the base frequency
to the maximum frequency at the start of
operation and operates the motor with this

frequency.
Available frequency range |
Voo 1
100 % =5 == =,
a0 :
A= . ,
B ; :
S ! :
:::- . ) ’
-__‘ + ) L L}
v, L} L L .
. L] ' )

0  50Hz 60Hz 120Hz 360Hz

f

advance. After switching to the control method (V/f control or sensorless vector control), the first or second setting,

. When a base frequency exceeding 60Hz is specified, the motor is

used as a special-purpose motor (instead of a general-purposc
motor). Accordingly, the maximum ratings of the motor vary and
the capacity of the inverter must be increased even when the motor
has the identical KW indication.

. Either the setting by this command or the setting by lhc
command (V/f Pattren Setting) which is specified last is used
preferentially. When a V/f pattem is set by the
command after a base or maximum frequency is set by this
command, the setting of the frequency is cancelled. Set the
frequency again.

. When a base or maximum frequency exceeding 120Hz is set, the

maximum frequency must be set to 360Hz by lhc com-

mand.

You can switch between the first and second settings of base

frequencies, maximum frequencies, and control methods (V/f

control or sensorless vector control) when they are stored. To use

this function, you must store the first and second settings in

specify frequencies by the{ A | 62 ]a.nd{ A | 63 |commands. Data for the settings are stored.

5. When a maximum frequency (by the command) smaller than a base frequency (by the command) is
specified, the base frequency is changed.

Maximum
frequency
switching

This command changes the maximum frequency.

1 1]

wm )@

— [[ 0]
e
it

FUNC

Set value. Function
0 120Hz
1 360 Hz
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Start

frequency

adjustment

This command sets an inverter-output starting frequency.
The frequency can be in the range of 0.5Hz to 5.0Hz (at steps of 0.1Hz).

Output voltage

5.0 v
w|@ e
SO

_._..__—_)

[~ 313
FUNC

Initial set value

,
K

0 f
Maximum frequency

Notes:
1. The acceleration/deceleration time becomes shorter as the starting frequency goes higher.
2. As the starting frequency goes higher, an overcurrent tripping is apt to occur.

These commands respectively set upper and lower limits to the frequencies specified by
(Start Frequency Adjustment), (Maximum Frequency Setting), and EAE
(Maximum Frequency Adjustment) commands.

Settin'g range Step
0.0 ~ 99.9Hz 0.1Hz
100 ~ 375Hz 1Hz
Notes:
. When setting upper and lower limits, sct an upper limit (by the command) first.
2. A value entered from the operator (ROP or DRW) will not be stored if it is over the upper limit or below the lower

limit.
3. When a value over the upper limit or below the lower limit is entered from a frequency command terminal (O, OI-L),
the frequency will not change over the upper limit or below the lower limit.

4. Limit setting condition.
The specified limit values are valid only when the upper limit value is not smaller than the lower limit value. The
upper and lower limits are not valid for a frequency of OHz.

Example of setting upixr and lower limits

]
Setting of an upper limit of 45Hz and a lower limit
Setting of upper , @  of 20Hz
frequency limit
Output
> frequency
W Initial sct value (60H2)
FUNC
Upper limit 45
Lower limit 20
Setting of lgw.cr A4 l I n
frequency limit @ . 0 Frequency command
lA[ 6] [0]0.0] (F-SET)

¥
FUNC

Initial set value
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These commands can jump a maximum of threc frequencies to avoid unwantcd resonances with
loads. The frequencies to bejumped can be specified and executed in any order.
To jump a frequency, specify the frequency and its allowance (+ allowable frequency range).

Setting range Step Setting examples
Jump 0.0 ~99.9Hz 0.1Hz Jump frequency I: 10Hz
frequenc 100 ~ 375Hz 1Hz Jump frequency 2: 30Hz
y
setting Jump frequency 3: 45Hz
Jump frequency range: 0.5Hz
h23 Outpur
frquency fl ------c--coaaiiaann P
Setting of jump l{ 20
frequency 1 L P, - E/ H
Adjustable /" .~ ‘
[o]0.0] oy :
Setting ijump 52 8E Initial set value 0p-------%- .
frequen FUNC / :
- I ‘
Aleg) | ALY oA 5
- everny 5 R E— ™
Jump ; \ Speed command
frequency - ol frequency
range Decclcm&x_)_n v_ Ay 0.5Hz 1.0 Hz
setting ¢ 0.5Hz |
Acceleration

When the jump frequency range of 0.5Hz is specified,
a total frequency range of 1Hz is jumped.

Setting of a jump @

frequency range r Note:

—— e Initial set
B S . value 1. A frequency command value specified by a Jump

Frequency Setting command is jumped.

FUNC

=
o
"g o
&% S&
0 0
Output frequency Output frequency

A[ 10

Carrier
frequency
setting

This command sets a switching frequency (carrier frequency) of the power module.

Select one of the following carrier frequencies:

@ Initial st value
[—T——] Set value | Carrier frequency
m B 16 Initial set 16 16 kHz
1
Fun H@ v 12 12 kHz
8 8 kHz
. 5 SkHz

Notes:
1. When a smaller carrier frequency is selected, the magnetic noise of the motor becomes louder.
2. The carrier frequency is always SkHz regardless of setting of this command in the D.C. Braking operation,
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Frequency
command
sampling
setting

3

quency command.

@ Initial set value

£ HE
NC

IAl lli

to remove noises from an external analog frequency
command. This command is used to increase the response ability of the external analog fre-

Set value ] «—> 8
Filter effect Small <—> Large
Response ability | Quick «——> Slow

External
frequency
setting
start

External
frequency
setting
end

to a frequency command(0 to 10V, 0 to 5V, 4
frequency at which the inverter stops outputti
function is released.

Setting range Step
0.0 ~ 99.9Hz 0.1Hz
100 ~ 375Hz 1Hz

m @)=

Initial set value

Setting an output
starting frequency

- Y3
N
Setting an output
stopping frequency

. Same as the above

These commands respectively set a frequency at which the inverter starts outputting in response

to 20mA) coming from the outside and a
ng.When you specify OHz for these commands, this

Notes:
|. The standard setting frequency is OHz.

2. The settings by the] F | 26 | and[F | 27]commands are
cancelled when a maximum frequency is changed next,
Set the start and end frequencies again by thc-
and commands. »

3. When the valid starting and ending frequencies are )
specified and when the minimum frequency command
(OV or 4mA) is enterd, it sometimes happens that the
output frequency may be 0.1 to 0.3Hz smaller than the

frequency st by command.
Setting examples
Output
frequency
(HZ)
oo

(End frequencysetting) 50

(Start frequency setting) 30

Analog
input
selection

Initial'set value

VRO DCO-5V,DCO-~-I0V

(500 Q-2 k2) Input impedance 30 k)

H terminal (5 V)

Connection examples
Set value Function
Initial set
value 0 Inputs a maximum of 5V.
1 Inputs a maximum of 10V.
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These commands set output frequencies for 1st to 7th speeds.
Each speed setting becomes valid when the intelligent input terminals {CF1], [CF2],{ CF3] to

[PV24] are combined adequately.

Setting range Step
k 0.0 ~99.9Hz 0.1Hz
Setting of the first speed @ 100 ~ 375Hz 1Hz
w
[4]0.0]
. e
Setting of the 3rd speed
e
[A[17] '
Setting of the 6th speed
Setting of the 7th speed
Control circuit terminals Expansion
Speed CFl CF2 CF3 function code
Ist ON OFF OFF
2nd OFF ON OFF (al13]
3rd ON ON OFF
4th ON OFF ON
Sth OFF ON ON
6th ON ON ON
7th OFF OFF ON

Note:
1. When using multispeed commands of 4th to 7th, assign the multispeed terminal (CF3) to the input terminal.

7th

8th (Frequency commands entered from the
operator or terminals)
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2-stage
accelera-
tion,

deceleration

time
setting

These commands respectively set a 2-step acceleration time

and a 2-step deceleration time[A] 19]-

Initial set
value

Al 19

Setting range Step-
0.0 ~99.9sec. | O0.1sec.
100 ~ 999 sec. 1 sec.

9||@
[TTo0] e

B E
FUNC

@||®
olo1]

The command sets a frequency at which the D.C. braking
operation starts.
Setting range Step
0.0 ~99.9Hz 0.1Hz
} 100 ~375Hz 1Hz
DC A
bl'aking A -20 -0.5 nitial set
frequency . X3 m R value Run command _ [FEEN
semng FUNC @ l @
4
DC D.C. braki
braking frequency "
force Inverter output
adjustment frequency ‘ \D.C. braking time |
' 1
DC
b.rakmg The command adjusts a D.C. The command adjusts a D.C.
ume braking force. braking time.
adjustment

T
)| @

.,

(Up to 20 for the
400V-class inverter)

@||®

e e
Setting range Step
0.0 ~99.9sec. | 0.1 sec.
0 36 .
Weak Strong 100 ~ 600 sec. 1 sec.

Notes:

1. During D.C. braking, an Overload Protection error () is apt to occur.
2. The carrier frequency in the D.C. braking operation is always 5kHz regardiess of the carrier frequency setting by

(] 10],
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ON/OFF
selection

This command enables (ON) or disables (OFF) aD.C. brakmg function.

DC
braking
edge/level
selection

[E Set value Function
Initial set
@ 1} value 0 OFF
___.~__> 1 ON
Al 55 ) S— 0 Note:
u:& Initial set value 1. Set*1” to use the D.C. braking function.
This command selects a level of D.C. braking Set value Function
operation. - _ :
ge operation
Initial set value Initial :
3 nitial set ) Level oporation
B value

e
FUNC

W
{

Run l
_commanc L

Edge operation

Braking time set by

Electronic
thermal
level
adjustment

This command sets a level of an electronic thermal sensor.Set a thermal sensor level according to
the rated current value of te motor.

Notes:
1. Even when a thermal level of more than 100% is set, do not operate the motor continuously with more than the rated

current, or the life of the capacitor will shorten. If the ambient temperature rises, overheat of the motor will cause the
power module protection and also will cause a trip.

2. If the thermal level is greater than the rated current of the métor, the motor cannot be protected by the electronic
thermal function. Use a thermal relay or the like to protect the motor against overloading.

; Rated current of motor
Adjustable thermal level ~ Rated current of inverter 100
1] 20 A
1 Time (sec) | D% 120%
‘ Rated current of inverter
«_—_’ﬁ [1T00] e,
A
FUNC
&) LN
' o5 20 100 150 200

Inverter current value (%)
Range of electronic thermal level adjustment .

1] 20]

Electronic
thermal
characteris-
tic
selection

This command selects an electronic thermal characteristics.
Set a thermal characteristic fit for the load.

Constant torque  {100% for output
DE characteristic frequencies of 60Hz
/ ; or higher)
g 100 ;
@@ £
[~4 .
Initial £ 5 Reduced lorque
—— Drg] nitia 3 ; torque
¢ . set value z ’ i characterisic |
-2 R T
‘Y 0
Set value Function s !
— Output frequency (Hz,
0 Reduced torque characteristic tput frequency (Hz)
i"i]'i" set 1 Constant torque characteristic
aluc
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Acceleration
Deceleration
(Linear, S-
curve)

These commands respectively select liner or S-curve acceleration and liner or S-curve
deceleration. .

Dj] Set value| Function

Selection of linear or @ 11 @ i’;‘l‘::] s 0 Linear

S-curve acceleration 1 S-curve
ALz =T oy
FUNC frequency 3

Selection of lincar
or S-curve deceleration

Same as the above

Overload
signal

This command sets the ratio of the output level of the overload limiting signal to the rated current
of the motor.

Overload / \
Initial set value precaution L A
signal level k/

[A] 30] <—=
e
FUNC 11@
0] 50]

Motor current

.
-

—e e ——— N

——)ll—k—

A

1 second

Overload precaution E_/-/Z?/a

signal

Notes:
1. The overload precaution signal is retained for at least one second.

2, Set Lhccommand toand assign the Overload Precaution signal to the intelligent terminal.

Overload
limit level
setting

Deceleration
rate setting
for overload
limit

These commands respectively set an overload limition level and a deceleration rate for
overload limitation.

Setting of a deceleration rate for overload limita-

tion
3] 1.0}

Setting of an overload limitation level

@ Initial set value

Al 31 <—=
[ ¥ N @
s v ,
[A] 85] === [[[1.0] miatsetvae
e » A
o] 50] we llm
v
|| &
Overload N
limitation e .
level The Overload Limiting function
reduces the output
== frequency and suppresses the
Ti
A Deccleration rate for overload limitation output current when the motor
Cutpat requency is overloa(.ied'. Specxfy the
Frequency Preset acceleration overload limitation lev'el afld the
time deceleration rate, considering the

load status and inertia
of the machine used.

Time
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Overload
limit
content
selection

This command sets the content of overload limitation.

Set value| Condition of enabling the function

Initial set

value 0 Under acceleration and at constant speed

1 At constant speed only

_—
Al 32| «—= 0
8 fE "
FUN Initial set value

Note:

1. The Overload Limitation function is disabled during deceleration.

LAD stop
function
setting

This command enables or disables the LAD Stop function.

Set value Function
1 .
[ 1] s o Enabled
@ 1 I 1 Disabled
%]

— Current
Al 33| «—T
¥ 6E 1 1 1 150 % /\M/\
nitial set value t \ ! 1
Func e | N —
1 1 ] 1
' i ' '
\ ] 1 ] ~—
‘ ] [ ] -
| Stopof ! ' Time
1 : | 1
Frequency 1 1 )
1 | ]
1] ) 1
] '
i

Note:

1. This function is enabled also during deceleration.

Trip/retry
function
selection

This command selects a retry operation of the inverter when the inverter trips.

1]

set value Function
Initial set X "
H value 0 Trips and outputs an alarm signal.
1 Restarts with a frequency of OHz.
Al 34| €—> I I 0]
L | tniciat set valve & WARNING
Note:

e If the retry function is selected, it will
suddenly restart during the alarm 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.

1. This function always restarts the inverter with a
frequency of OHz.

Trip
ignorance
selection

This command enables or disables tripping by an undervoltage of the inverter when the inverter

stops.
[ 1]

a OlE
[A[35] —— [ 0 !
I:!”:El Initial set value

Set value Function

Initial set
value

0 Disables tripping by an undervoltage.

Enables tripping by an undervoltage.
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This command selects a receiving voltage (AVR) of the motor during deceleration.

AVR

setting

for
deceleration

1

A Initial set Set value Function
\4 value 0 AVR value equal to a value set by[E [ 5]
ﬁ ! Any AVR value set by[A[37].

315

Initial set value
FUNC

* To increase the regenerative torque of the
decelerated motor, set this command to “1” and

increase the value of ! Al 37 lor reset the
value to{0 | 00 |. V

In this situation, if the Overvoltage Protection

error ( Yoccurs, use an external

regenerative braking resistor.

Motor
voltage
setting for
deceleration

This command sets the receiving voltage of the decelerated motor. Set the receiving voltage of

the decelerated motor as shown below.
Initial set value R

2[ oo][2] 20][2] 30](2] 40] 2] 50][2] 70]0] 00]

200V-class motor

=

e
FUNC

soov-ciass moor 3] 80] 4] 00[[4] 15][4] 40] 4] 604 80]/5] 00][5[ 40]0] 00]
Initial set value <—-—~——

[When a value is set, the AVR function is disabled during deceleration.

Dynamic
braking
usage ratio

This command sets the rate of use (in percentage) of the regenerative braking resistor for 100
seconds.

When the resistor is used more than this rate, the Braking Resistor Overload Trip error [E] 6 |

OoCcCurs.
1.0

I Content of the function
Initial i:;‘;‘f u 7} o
1 setvalie  ppnon | on o =
I (t1+12+413)
~ 7100 seconds

[0]0.1]

1. When a rate of 31.0% is specified, the braking resistor (BRD) function is disabled.

Notes:

2. When the value T exceceds a preset value, the BRD function

3. When an extemnal resistor is used, its resistance must not be smaller than the minimum resistance shown below. The
wire between the extemnal resistor and the inverter should be a maximum of 5 meters long.

Model 004SFE3 | 007SFE3 | 015SFE3| 022SFE3 | 015SHFE3| 022HFE3 [037HFE3
Minimum | 5y ) 35Q 35Q 35Q | 180 | 100Q | 100Q
resistance
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Optional
arrival
frequency
for
acceleration|
deceleration

(at steps of 1%). These commands are valid when[ l 1 ] orL l ﬂ is selected for the
command (Frequency Arrival Signal Output Method).
Sctxing of the frequency

of the output signal (for @ Initial set value
accck:mnon———._—__)

= gl T

FUNC

ON !

Time
Setting of the froquency Arivalsignal - R "™
of the output signal (for —6.34;1; Frequency setting or more
deceleration) Output
fi ncy (H i
m Same as the above requency (Hz) . CEL2] seringvalue

05 Hz'
1S Hz
Note:

15 Hz
05 Hz =
i
1
1

{
{ad
ON ON ! me

1. In case the specified acceleration arrival frequency is equal to

=

or less than the specified deceleration arrival frequency or the Amvw
difference between the specified acceleration and deceleration ! T

arrival frequencies is very small, the arrival signal may chatter 60 ms 60 ms

when an analog frequency command is given. Setting frequency arrival

Frequency
arrival
signal
output
method

This command selects a method of outputting a frequency arrival signal when the signal is
selected for the output terminal.

Initial set value,

—————> set value Function
B E 1 Frequency setting or more
FUN!
H@ Initial set 2 Setting frequency arrival (at constant
value speed)

The frequency for the A49 value of “1” can be

specified by Lhe (Acceleration) or

(Deceleration) command.
Note:

1. Setthe command to [:[E and assign the Frequency Arrival signal to the intelligent terminal.

Forward
rotation

Reverse
rotation

These commands respectively specify forward rotation and reverse rotation .
Specification of .
Initial set value

forward rotation

[A] 4l]——
beckward aon [T 0]
Same as the above

Set value Function

Disables rotation in the
specified direction.

0

Enables rotation in the
specified direction.

Initial set
value
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Stop key
ON/OFF
selection

This command enables or disables thc STOP key funcnon of the digital or remote operator when

a run command is sent to the terminal board.

11
set value| Function

@ U Initial set value 0 Enable
-<~——————-—— [:]___—_(ﬂ ' 1 Disable

B AE | [nitial set value
FUNC

/N\ WARNING

e 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 is ineffective.

Analog/
digital
meter
selection

This command changes a monitor’s method of outputting to the terminals FM and CML

v 'lnmalsctvaluc -
-_-_—> set value Function
<

0 for the digital meter
< H Inicial sct 1 | for the analog meter
[19]

value

Frequency
Current
monitoring
selection

This command changes a type of monitor which outputs to the terminals FM and CML

[ 1

Set value Function
Initial st -
U valve 0 Frequency monitor
@ 1 Current monitor

Sil——
-<———~———— [T 0
Initial sct value

Run signal
output
selection

This command selects an output mode of the RUN signal when the output terminals select the

RUN signal.
[ 2]

Set value Function
@ H :":;&:1 set 1 Outputting during running
-"““"’—“>( - 2 Outputting during running and

Initial set value during D.C. braking

Note:
I, Set u\cconumnd tm and assign the RUN signal to the intelligent terminal.
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Enables/
disables
change of
frequency
setting in
the soft lock
status

This command enables or disables change of a frequency setting in the Soft Lock status.

[T 1]

Set value Function
@ “ i,':,tzl <t 0 Enables change of setting.
@ ’ 1 Disables change of setting.

—= [
“ Initial set value
FUNC

Trip history
clear
selection

This command is used to clear the history of tripping.
After setting “1” for this command, turn off and on power or connect and disconnect the RS
(Reset) terminal. The history of tripping is cleared.

Function

L1 1]
Set value
Initial set

lI@ value 0
[Als7l——= [ 19 !

B Initial set value
FUNC

Counts trippings.

Clears the history of tripping.

Reduced
voltage
start
selection

This command enables or disables soft-start of a reduced voltage.

Set “0” (Disables soft-start with reduced voltage) for this command to make the start response
quicker. In this situation, an Overcurrent Protection error is apt to occur. Accordingly, when a
starting torque is required (e.g. becauseof a heavy load, etc.), set “1” for this command.

Initial set value

A -58 —
. Set value Function
— U N 0 | Disables soft-start with reduced
voltage.
EE Initial set 1 Enables soft-start with reduced
value voltage.
Frequency
(Hz)
fminf—- " eeeeeee Setting of “Disables soft-start with
reduced voltage.”
Setting of “Enables soft-start with
Output reduced voltage.”
voltage
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A 80
A 81

Frequency
command
adjust
(voltage,
current)

output frequencies.

A] 80] ;
Al 81]

It is not recommended to use this function so often. If this function is used so often, the relation-
ship between external frequency commands and inverter output frequencies is broken and the
control function is disabled. Use this function only when the external commands are not related

to output frequencies adequately.

In case the output frequency is smaller than the external command, increase the data value.
In case the output frequency is greater than the external command, decrease the data value.

Voltage command (O-L)

Current command (OI-L)

Allowable
under
voltage
time,
Under
voltage
retry
waiting
time setting

These commands respectively set an allowance time of an undervoltage and a reentry wait time

after power recovery.

‘
ﬁ Initial set value W—M Initial set value

|
FUNC

An undervoltage event occurs when power is
shut off or the voltage falls under a preset

| [3.]

4

[_[0.3]

value while the inverter is in service. When
the undervoltage event ends within a preset
time period, the inverter can be restarted.
(When the under-voltage event lasts over the
preset time period, tripping occurs with the
Undervoltage Protection error.)

Power supply

.

Allowable undervoltage time

A preset reentry wait time later after power is
recovered, retrying starts.

[1]00]

9 @ YW
l @)||@

4

0]0.3]

7

e

Running status
of the inverter

2777

"l"

Undervoltage

Rotations per
minute of the
motor

1
[}
IReentry wait time

Note:

1. To use the retry function, set the command to E]I] (Restart with OHz).
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[T 1]

[Al 84)]—— [T 0]
Initial set value

Note:

1. When you operate thc@ or key on the operator in the Soft-Lock status, data on the display changes but will

neither be changed nor stored.

Initial set
value

Set value Function
0 Enables rewriting.
1 Disables rewriting.

soft lock
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[ o]
l

Input

terminal

setting 1,2,3
4and 5

N

These commands respectively assign terminal functions to terminals 1 to 5 (a total of five
terminals).

When changing the initial functions assigned to the terminals or changing the order of the
terminals, reassign the functions respectively to the terminals by these commands.

The time to input a signal to an input intelligent terminal should be 12 msec or more.

Assignment of commands to intelligent terminals

Command| Name of function Terminal symbol | Initial value |
C 0 |Input terminal setting 1 1 ] f:fnii:l‘:mg““ ' i:ﬂgi;’:mg“"‘
C 1 |Input terminal setting 2 2 2 —— —
C 2 |Input terminal setting 3 3 7 [3]2 ]t [pvaeFw] s ] « JemifcmiaLo ]|
C 3 |Input terminal setting 4 4 13! FIO[OIILlFMlCMZl“‘ [AUIALI]
C 4 |]Input terminal setting § 5 0

Setting procedure
- Press the or key once for a desired terminal setting command.

- The preset value of the terminal is displayed. Press the or key repeatedly until the
desired value appears on the display (in reference with the List of Functions), then press

[~ X3
the key.

assigned.

- Return to the command display status and make sure that a new terminal function has been

Setting example:
Assigning the SFT (Terminal Soft Lock) function to the RS (Reset) terminal

Enter the value of a desired terminal
@ @ by pressing or @ key. gﬁ:f; :

List of Terminal Functions

Set value | Symbol Name of function
0 REV Backward rotation
1 CF1 Speed 1
2 CF2 Speed 2
3 CF3 Speed 3
4 DB External D.C. braking
5 STN Initial setting
6 SET Secondary setting function
7 2CH 2-step acceleration/deceleration
8 FRS Free-running stop
9 EXT External tripping
10 USP USP function
11 RS Resetting
12 SFT Terminal Soft Lock

Notes on terminal setting
- Do not enter identical values for[C| 0]to [C] 4|commands.
When moving a terminal function from a terminal to another terminal, first assign a set

value of a function to be moved to the destination terminal. (Do not enter a value of the

function to the destination terminal first.)
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Output
terminal
setting

7%

This command assigns a terminal function to the output intelligent terminal 11. Use this com-
mand when changing the terminal function assigned to the terminal.

Assignment of commands to intelligent terminals

Command Name of function Terminal symbol | Initial value
Cl10 Output terminal setting 1t 0
[ 3 ] 2 l 1 [Pv24le{ 5 I 4 ]cw]cm ALo{
[H 1 o ]ox] L !FMICMZ' 1| lAu.[ALl]
A

Output intelligent terminal

Setting procedure
- Press the or @ key once for a desired terminal setting command.

- The preset value of the terminal is displayed. Press the or key repeatedly until the
desired value appears on the display (in reference with the List of Functions), then press
the key.

FUNC

- Return to the command display status and make sure that a new terminal function has been
assigned.

Setting example:
Changing the RUN (Run signal) function to the AR (Frequency Arrival signal) functiony
Enter the value of a desired terminal
2

by pressing Lhcor key. FUNC
[ O}b——>

List of Output Terminal Functions

Set value | Symbol | Name of function
0 AR Frequency Arrival signal
1 RUN Running signal
2 OL Overload Precaution signal
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Input
terminal
a and

b
contact
setting

This command changes setting of contacts “a” and “b” for input intelligent terminals 1 to 5.

Setting procedure
- Press the or key once while this command is displayed.

- The currently-set value is displayed. Press the or key repeatedly until a desired
set value appears (in reference with the List of Contact Functions), then press the
key.

- Return to the command display status and make sure that a new terminal function has been
set.

Setting example:
Using input terminals 1, 3, and 5 as contact “a” and input terminals 2 and 4 as contact “b”
(Set value A)

Press the ﬂ V|« dl
g i Bl ey [

Initial set value

Initial set value List of Contact Functions (for input terminals) l
] {()Ollf&:tvalue or|oe|od|od ov|oal o] o8| 07| 06| 05] 04] 04 02} 01§ 00

1 a|bla|lbla|lbjal]b}jalb|lajbjalbla

ajalj b]lblalalbjblal al]bfb]ala

b
b
b
b

o o o
o
o
9
»
»
n
o
o
o
o
»
»
n
»

Input terminal

2
3
4
5

a a a a a a a a a a a a a a a a

a: Contact “a” specification (ON when short-connected)
b: Contact “b™" specification (ON when opened)

Setvalue| IF|IE] 1d}IC| 1b| 1A| 19} 18] 17} 16} 15| 14] 14| 12} 11| 10
I blajlb{afbla|blajb]alblalbjajbdbl]a
E 2 b{blajalb|lblalajb|lb|faj]ajb]blala
E 3 blb|blb|] alalalalb]bib]lbjajajala
g‘- 4 blbjblbl bib|bjibjal] alalal ajalaja
5 biblblblblb]b]b]bBlbBIDblDbB]DbB]b]Db]D

Note:

1. An input terminal to which the RS function is assigned can be contact *a” only. Even when contact “b” is assigned to
the terminal, contact “a”™ is automatically set to the terminal.
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Output
terminal
a and

b
contact
setting

This command changes setting of contacts “a” and “b” for the output intelligent terminal and the
alarm output terminal.

Setting procedure

The currently-set value is displayed. Press the@ or key repeatedly until a desired

Press the @ or key once while this command is displayed.

set value appears (in reference with the List of Contact Functions), then press the
key.

Retumn to the command display status and make sure that a new terminal function has been
set.

Setting example:
Using both the output terminal 11 and the alarm terminal as contact “b” (Set value 0)

Press the . k 1 8 fE
unnlslhc desxrcg ;d@a)u:)({gi‘:;::rz -
[c[21}—— [To2}———>[ [0o}—>([c] 2]]

List of Contact Functions
Initial set value (for output and alarm terminals)
. set value 3 2 1 0
I i 5 Eln b |a|b|a
ZE
S & |Alarm | b b a | a
The leading “0” is always
required. a: Contact “a” specification (ON when short-connected)

b: Contact “b” specification (ON when opened)
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The J100 series inverters are equipped with protective functions against overcurrent,
overvoltage, and undervoltage which protect the inverter. If the protective functions are
engaged, the output is shut down, motor runs free and holds that condition until it is reset.

Description Contents Display
Power module | When output of an inverter is short circuited or the motor is locked, Constant
protection a large current flows through the inverter and causes a fault. speed
(NOTE 1) When the current flowing through the power module or a temperature | pec.

abnormality of the main devices comes to certain level, the output
is cut off. Acc.
Stop
Overload When a motor overload is detected by the electronic thermal function, the
protection output of the inverter is cut off.
(NOTE 1)
Braking When regenerative braking resistor exceeds the usage time ratio an overvoltage

resistor overload

caused by the stop of the BRD function is detected, and output of the inverter
is cut off.

Overvoltage
protection

When the converter voltage exceeds a certain level due to regenerative energy from
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,

| /| HMﬁﬁi
g | e |k el

(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
protection control circuit. It also generates motor heat and causes low torque. Output is
cut off when the input voltage goes down to less than 150 V to 160 V (200 V class),
300 V to 320 V (400 V class).
CT error When a large noize source is near the inverter or an abnormality occurs on built-in
CT, the output of the inverter is cut off.
CPU error Malfunction or abnormality on built-in CPU and the output of the inverter
is cut off. £l 1]
External trip An abnormality signal from external equipment cuts off the output of the inverter.
USP error It indicates an error when power is turned on while the inverter is being run.

(When USP function is selected)

Ground fault
protection

The inverter is protected by detection of ground faults between the inverter output

and the motor upon power on. There may be the possibility of power module failure.

This protection is provided for the inverter, not for humans.

)
=

NOTE 1: If a trip occurs, press the reset key after an elapse of 10 seconds to restore the

inverter.

NOTE 2: If an EEPROM error occurs, be sure to confirm the setting value again.
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Other display

Contents Display
It is displayed when the registered data in F3 is different from the respective data. E
(For example, it is displayed when confirming V/F data in F5 after was selected in F3)
It is displayed when the fault happens between digital operator and the inverter, or short circuit
RS-PV24 for four seconds or more. Pushing down any one of the @ and F%ﬁlgc keys

recovers. If not, turn off and on power again.

It is displayed when power is shut off. E]E}

It displays the rest time of retry waiting time after the power recovery of undervoltage when

selecting the retry mode. -V 0]

(example) shows restart after 10 seconds.

‘For display contents when the remote operator or copy unit is used, see page 13-1 and the
subsequent pages.
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Symptom

Probable cause

Countermeasure

The The inverter | « Is power being supplied to terminals™ | « Check terminals L1, L2(N), and L3,
motor |outputs U, V L1, L2(N), and L3? U,V,and W.
will not jand W are If it is, the POWER lamp should be on. | « Turn on the power supply.
run. not supply-
ing voltage.
« [s the display EDD ? * Press @ and check the content.
Then press the reset key.
« Is the operation instruction RUN ON? « Setto ON.
« Is terminal FW (or RV) connected to » Connect terminal PV24 to terminal FW
terminal PV24? . (or RV) on the printed-circuit board.
(When the terminal mode is selected.)
« Has the frequency setter been turned on | * Push down keys and set.

s « When terminal mode is selected, connect the
by pushing FU?JC key to select potentiometer to H, O, and L, and then set.
and then key.

» Are the printed-circuit board terminals
H, O and L connected to
the potentiometer? .
» Has RS/FRS been left ON? * Release reset.
« Is the mode key setting correct?] « Read the instruction manual again (8-10).
Inverter « Has the motor seized or is the load too | * Release seizure or lighten the load.
outputs U, great? « Test the motor independently.
V, and
W are
supplying
voltage.
The optional | Are the operational settings between « Check the operation of the optional remote
remote the remote operator and inverter unit operator. (copy unit)
operator is correct? .
‘(Jsed- o on [t23el
copy uni : _
orr | WA 2: ON (Same as J300)
The * Are the connections of output terminals |« Make the connections according to the phase
direction U, V, and W correct? sequence of the motor. (In general, forward
of the ) « Is the phase sequence of the motor should be in the sequence: U, V, and W.)
motor is forward or reverse in respectto U, V,
reversed and W?

+ Arc the terminals on the printed-circuit
board correct? .

» Is the mode key set correctly ?

e Terminal FW for forward, and RV for
reverse.
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Symptom

Probable cause

Countermeasure

The rpm * After checking the wiring of * Replace the frequency setter.

of the the frequency setter, the rpm still

motor does not increase when the setter

will not is turned.

increase.

* Are terminals 1 and PV24, terminal 2 | « Turn off terminal 1, 2, and 3. (When the
and PV24, terminal 3 and PV24 ON? frequency and multistage speed are fixed at
a given frequency, the speed potentiometer
will be invalid.)
* Is the load too great? * Decrease 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.

Rotation « Is the fluctuation in load too great? » Increase the capacity.

is « Is the power supply voltage fluctuating?| (Both of the motor and inverter.)

unstable. « Is some peculiar frequency causing * Decrease the fluctuation.

the problem? * Change the output frequency slightly.

The rpm » Is the maximum frequency setting * Check the V/F pattern against the motor

of the correct? specifications.

motor * Are the number of motor poles, » Check the speed-change ratio.

does not the gear ratio, and pulley ratio correct?

match.the

inverter.

The data {The data has| « Was the power turned off without « Input the data and push the el key once.

; FUNC

is not changed. e

incorrect. pushing the |z jnc| key after the data

was changed with keys.

« The data is memorized upon power off.
Is the time from power OFF to ON less
than six seconds?

» Take six seconds or more when turning power
OFF and ON after changing the data.

Data copied
by the copy
unit

is not input.

+ Is the power turned off for six seconds
or more after the display changed
from REMT to INV.

» Copy again and turn the power off six seconds
or more after copying.
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Symptom

Probable cause

Countermeasure

The data |Frequency
is not setting can
changed. [notbe
changed.
Run and
stop can not
be done.

« The change of the terminal mode and
digital operator mode were correct?

« Confirm the change in setting mode.
(See page 8-12.)

not be
changed.

The data can | » Is software lock ON?

« Is software lock ON with software

lock selection (date: 1)

« Is the switch 4 mounted on the back
of the remote operater (copy unit) ON?
(See page 13-2)

Note: If software lock is ON because of
use with an explosion proof motor,
do not release the software locks.

e Open SFT terminal and PV24.

» Change the data of toltoO.

» Turn the switch OFF.

Precautions for data setting

When changing any set data by one of the following methods (@ to @), keep the equipment
unoperated for 6 seconds or more after the selected method is executed. When any key is
pressed, or the reset operation is performed, or the power is turned off within 6 seconds,
correct data may not be set.

it

@® Changing the data and pressing the {sTr| key to store the data

aE-—

® Operating the |copy| key when copying another inverter data using the copy unit
(DRW) (See page 13-12.)
® Returning to the initialization (the factory settings) (See page 7-7.)
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11.1 Maintenance and Inspection Precautions

/I\ WARNING

@ After a lapse of more than 5 minutes after turning off the input power supply,
perform the maintenance and inspection.
Otherwise, there is a danger of electric shock.

® 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

® 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.

11.2 Inspection Items
(1) Daily inspection

(2) Periodic inspection (Approximately once a year)
(3) Insulation resistance tests, withstand voltage tests



Conduct these tests by short-circuiting the terminals as shown below, and by following the
conditions described.

* Inregard to insulation resistance tests, measure the terminals below and the grounding at
500 VDC, and make sure that 5 M-ohms 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
1500 VAC (200 V class), 2000 VAC (400 V class) for one mmute 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 tumn the
equipment 0 V again.

Applied Bad example
voltage S
Good example %*
(N) % E,
+1 + RB LI L2 L3 U v w ‘ i
P QR QYR Y YR |
\ AN A AN A W A W AN/ ; Time
Megohm-meter L._.I >
L Tsec.ormore 1 sec. or more

Insulation Resistance Tests and Withstand Voltage Tests

+ Remove short-cut wire on the power PCB before conducting the test. And be sure to
attach short-cut wire after the test.( for 400V class only)

Short-cut wire

I C/}] 200 [+ + [ReLjL2 LBalU viw
@

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
conditions.

Apply 80% of the rated voltage of the capacitor for 1 hour at normal
temperature.

a Increase the voltage to 90% and apply it for 1 hour.
B Apply the rated voltage for 5 hours.

NOTE 3: Precautions in handling 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 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. 112



We recommend that the following parts be stocked to reduce down time.

Recommended Spare Parts

Quantity
Part description Symbol Remarks
Used Spare
Main circuit P.C. board assembly | POWER PCB 1 1 Main circuit device, circuit parts,
. fin assembly
. - Used for 015SFES and 022SFES
Cooling fan FAN ‘ 1 O15HFES to 037HFES
Smoothing capacitor P.C. board | CB PCB 1 1 Used for 015SFES to 022SFES
assembly 015HFES to 037THFES
Store this part at a temperature
ranging from -20°C to 30°C
Digital operator D. OPE I 1 Applicable for all models
Logic P.C. board LOGIC PCB 1 1 Same as above

(Input kw data)
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11.3

Measurement Method for I/O Voltage, Current, and Power

General measuring instruments for I/O voltage, current, and power are indicated below. The
voltage to be measured is the fundamental wave effective voltage and the power to be meas-

ured is the total effective value.

Power
supply

Power
supply

()

v

o

w

o

9,0,

L \\lj - @ L1 U
General
purpose V
inverter

N - 3 N W
General

L2 Is L2 purpose V

9,0

inverter

L3

L

Motor
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Table 3 Parts to be measured

Measurement Parts to be N Reference
item measured Measuring instrument Remarks value
Supply voltage| Between L1 and L2, L2 $ Moving-iron type Fundamental | Commercial

E and L3, L3 and L1 (ER) voltmeter or rectifier | wave effective | supply voltage

! (Es) (ET) - type voltmeter value 19200 V class
220-240 V,
50/60 Hz
33 400 V class
380415V 50 Hz
400-460 V 60 Hz
Supply current | L1,L2,L3 $ Moving-iron type Total effective
I, (IRYIs)(IT) ammeter value
Supply power | BetweenLlandL2,1.2 Electrodynamic type | Total effective
W, and L3 (W11)(W12) E=2  wattmeter value
Supply power | Calculate the supply power factor from the measured supply voltage, E,,
factor supply current I; and supply power W,.
. W
Pf, Pfim—— L x 100(%)
J3E ],
Output voltage | Between Uand V, V > Rectifier type Total effective
E, and W, WandU voltmeter value
(EUXEVXEW)
Output current | U, V, W $ Moving-iron type Total effective
I, dAuyavyaw) ammeter value
Output power | Between U Electronic type Total effective
W and V, V and wattmeter value
0 W(W01)(Wo2)
Output power | Calculate the output power factor from the output voltage E, output current I,
factor and output power W,
W
Pfy Plg=——C0  x 100(%)
0 ﬁ ’Eo'lo

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
provide comparatively accurate values.

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

wave.
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J100- J100- J100- J100- J100- J100- J100-

Model designation 004SFES | 007SFES| 015SFES| 022SFES| 015SHFES | 022HFES | 037THFES
Protective structure (NOTE 1) P20
Over voltage category 111
Maximum motor size (4P, kW)INOTE2) 0.4 0.75 1.5 22 1.5 2.2 3.7
Maximum
capacity 220V 11 1.9 29 4.0
(kVA)
240V 1.2 2.1 3.1 4.4
400V 2.6 37 6.0
460V 2.9 4.0 6.5
Input supply phase Single-phase Three-phase, 3 wire,

earthed neutral

Rated input AC voltage (V)

220 to 230 V £10%, 50/60 Hz +5%
240 V +5%, -10%, 50/60 Hz +5%

380 to 415/400 to 460 V £10%,
50/60 Hz 5%

Rated output voltage (V) (NOTE 3)

Three-phase 220 to 240

Three-phase 400 to 460
(Corresponds to input voltage.)

(Corresponds to input voltage.)

Rated input current (A) 6 10 15 21 5 7 11
Rated output current (A) 3 5 7.5 10.5 3.8 5.3 8.6
Output frequency range (NOTE 4) 0.5 t0o 360 Hz

Frequency accuracy

10.01% of the maximum frequency Analog +0.2% (25 £10°C)

Frequency setting resolution

0.01 Hz

Voltage/frequency characteristics

V/F any type possible, High starting torque, standard starting torque
(constant torque, reduced torque)

Overload current capacity

150%, 60 seconds

Acceleratior/deceleration time

0.1 to 999 seconds, individually set (independent settings from 0.1 to
2999.9 seconds are possible when the remote operator is used.)

Starting torque (NOTE §) 150% or more (3 Hz)
Braking| Dynamic braking (NOTE 6) »
torque | Feedback to capacitor Approx. 20%
Dynamic braking using
external regenerative resistor 150% : 100%

DC injection braking

Braking is ON at the min. frequency or less. Braking can be selected by
the remote operator. (Min. frequency, operative frequency, brake time and
brake force can be set.)
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Model designation

J100- J100- | J100-. - . 1J100-" : | J100- J100- J100-
OO04SFES |007SFES| 015SFES | 022SFES | 015HFES | 022HFES |037HFES

Input | Frequency | Digital operator
signals | setting S

Settings with

External signals,

0-5VDC (nominai), 0 - 10 VDC (nominal) (Input impedance 30 k)
4 - 20 mA (nominal) (Input impedance 250Q )
Potentiometer: 50092 to 2 kQ2 (2 W) Variable resistor

Forward/ | Digital operator
“| reverse

switch (The forward run (FW) when shipped from
the factory) _

run,
stop FW command

FW/STOP

Intelligent input terminal

REV: Reverse run command CF1: Change of multi-stage first speed
CF2: Change of multi-stage second speed

CF3: Change of multi-stage third speed DB: External DB input
STN: Initial setting SET: Change of second setting function

2CH: Change of 2 accel/decel speed FRS: Free run input

EXT: External trip terminal USP: USP function

RS: Reset SFT: Software lock input

Intelligent output terminal

AR: Frequency arrival signal -
RUN: RUN signal
OL: Overload previous notice siganl

Output | Frequency monitoring
signals

Analog meter (0 - 10 VDC 1 mA full-scale) Selection of the digital
frequency signal or analog output current monitor.

Fault alarm contact

ON when the inverter is abnormal (Ic contact)

Other characteristics

Change of V/F patter, curve accel/decel, upper/lower limiter, output current
signal, DC voltage monitoring, output frequency display, trip history
monitoring (memorable up to 3 times), etc. :

Protection functions

Overcurrent, overvoltage, undervoltage, electronic thermal, temperature
abnormality, ground fault overcurrent upon starting, overload limit
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Model designation 004SFEs [0079FES | 013SFES | 022SFES | 01 SHFES | ObLFES | OMHIFES
g;,';?;ﬁl Ambient temperature (:ll(()) ttcc)) g%g when cover removed.) (‘»\ll?tl:ocgeeg (;‘{'iotk:gust(i:oc\:/er)
cations Humidity 20 to 90% RH (no dew condensation)

Vibrations 5.9 m/S? (0.6G) 10 - 55 Hz
Operation location 1,000 meter or less altitude, indoors (no corrosive gas or dust)
Paint color | Gray |
Options Remote operator, copy unit, cable for digital operator, regenerative resistor,
reactor for improving power factor, noise filter for inverters, L type fitting
for connection of electric tube
Estimated mass (kg) 1.3 1.6 33 34 33 34 34

* With use of a remote operator or a digital operator, the functions can be expanded.
See Chapter 13.

NOTE 1: Protective structure is based upon JEM1030 (1977).

NOTE 2: 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 3: The output voltage will decrease if input voltage decreases.

NOTE 4: Confirm with the motor manufacturer the motors maximum rpm when using a
motor running at frequency higher than 50/60 Hz.

NOTE 5: When using the Hitachi standard four-pole motor running at frequency higher
than 50/60 Hz.

NOTE 6: Torque will be reduced when the base frequency exceeds 50/60 Hz.
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High starting torque n

High starting torque = Sensorless vector control

Standard torque = V/F control

150ry TN T
‘ @ ------ T ‘1‘ Short time ratmf
: . ‘-\
1251 tandard torque
| : Continuous usage torque when the high starting torque s selected.
: RN (60 Hz
Torque | | @ __-;}_" ::::: ﬁ(\ \\
OB TIH I A doeets Continuous rating (COH2 N e
HA P v S
50 i .',’:"\ "\ Continuous usage torque when standard (;l:ciﬁe']s selected.
H N I I -
: ™ Standard torque
25
oL
3610 20 30 40 S50 60 70 8 90 100 110 120
3ee5mmmmmmneeeeee 25-ememmmnaeeeees 50---smmemeneaeees 75-=-mmmmmenenee 100
Output frequency (Hz)
NOTE: Using the Hitachi standard four-pole motor
Measurement method for output voltage
With a load Without a load
Cop  Cu) Cuy  Cu
@ Cv Moor @ v
O Diode 600 V 0.01 A min. R Diode 600 V 0.01 A min.
(200 V class) (200 V class)
1000 V 0.1 A min, 1000 V 0.1 A min.
(400 V class) j:J' (400 V class)
+
l i % ool N Additional /] ok N
H vDC
w resistor
# 2} )DC 5kQ30W
300 V (200 V class)
X 300 V (200 V class) 600 V (400 V class)
Fundamental wave effective value: 600 V (400 V class) moving-coil type
VAC=1.1xVDC moving-coil type
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Terminal Connection Diagram

Mg
‘ _J____% BSS
0
i ote oh EFM Inverter
Single pl asle ELB M
power supply — Mg
22010 40V &1+ gro O LI(LY)
50/60 Hz i A .
Three phase e Sto L2AN)
power supply 5
380 to 415 V L 24 VDC w
50 Hz PV24
400 t0 460 V 1
60 Hz oo

11
B I P
7

g

-

i
S |

E 4=
Do &=
00— o e
v I5 33’ Regenerative resistor
"—"O\G . E E_E
2 wp
N sy I D N &
a— Lﬁ w, Fault alarm signal
o~ aL2] (Normal: ALO-AL1 ON)
(ML O
~p? v
- Y ®
5VDC LT Lve
3 N | g T
Y cM2
Frequency setter P
500102 k2 [}2 50
Current input---»t---cooooe ;' ..... ot
41020 mA---~-1 - qiL l
@ Follow the timing shown as below
upon power on.
‘-L‘ Grounding
Main circuit (NOTE 5)
pOW§r supply (NOTE 4) 0.6 s or more
Operation
o command
NOTE 1: Common terminal for each terminal is different. Outout
utpu
Terminal frcquency
name FW,1,2,3,4,5 FM | H, O, OI 1 Number of
Common PV24 CMI L CM2 refvolulions
of motor

NOTE 2: The regenerative resistor has a temperature sensor.
When it works, turn off power supply to the inverter
or set the deceleration time longer.

12-5

NOTE 3: When the operation command is input first
and the main circuit power is turned ON,
a direct start results and a trip occurs.

NOTE 4: Do not input the operation command
simultaneously when the main circuit
is turmed on.

NOTE §: Do not turn OFF the main circuit power
during running.



Dimension Diagram
J 100-004SFES5/007SFES

Control circuit terminal

4055 M3 (1.7 % 3.0)
Spot facing ¢ 10.5 M3 D
|~
~ L
L~
wl o . L
o= ”
Digital };L JdE
operation panel 2 o | Ll
3517 / #
Wiring hole\ 30,30, 34 Main circuit
terminal
(ool M4 (5.2%5.2)
a—— @ U
W W1 D C B
J100-004SFES 128 1 113} 93 | 55 {145
J100-007SFES 1451130 | 103 | 69 |18.5
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J 100-015SFES/022SFES/015HFES/022HFES/037HFES

Control circuit terminal

. 4955 M3 (1.7x3.0)
Spot facing ¢ 10.5 220 5 M3 146> _
] L
| =" (T Z
| - -
Omm L~
5 2
4310 4 C
4
B < S —
75 205 / #
3-p22 "2 Main circuit tenn;;ziirl et
iri 10 32 32 36
Wiring holeg M4 (52%5.2)
{ N
1 N
« - 8 . h‘.——’
1"?§
T t
Digital operator
Boss for extensive 25 ‘
cable htﬂ !.
!
{ |
79 15 4.8
I & .%
NS ! @ 3
[ C]t[:] o
' 3.24
| o 3ZR 14 M3

This section can be knocked out
and mounted with an M3 screw.

7010.2
e[ J
o al |«
° a |3
o =l |8
10+0.5 -
Hole position when knocked — -@—4*

out 3.2 mm diameter.
2-M3orgl3.2
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13.1 Connecting the remote operator

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

Digital operator

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

(2) Tum 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.....|of 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.
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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.

Sdd
EN
[
350
=

ON

When turned ON,

read out is inhibited.

‘é‘%ﬁé key with ON,

"RD LOCK" is displayed.

If pushing down

]' Invalid |

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

Switch
1 2
Model
J100 series
(Same asJ300) | OFF | ON
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Y : Setting can be changed
during operation
N : Setting can not be changed

Monitoring mode displays during operation
(when the remote operator is used) - : Display only
. . Setting and
Display Monitor name Display content Standard | Setting | chanoe are Remarks
sequence setting range possible?
1 Frequency setting f@’\
and output [FS00.0 255 000.0Hz ] | 000.0 | 3990t Y (1) displays the
frequency . setting.
(2) displays the
— output.
[ 1S005.0273 000.0Hz| |  000.0 . & is displayed
Multistage-speed when run
setting and out- [25020.0177% 000.0Hz] | 000.0 instruction is ON.
put frequency
[35040.0 -2 000.0Hz] | 000.0 F: Forward run
R: Reverse run
multistage operation.
Exoansi (55000.0 7 000.0Hz]
xpansion 000
multistage speed —
[65000.0 222 000.0Hz
[75000.0 7= 000.0Hz)
Acceleration time 10.0 0.1to
2| Cetting [ACCEL1  0010.05]| (15.0) | 29999 Y
Deceleration time 10.0 0.1to
3 | setting [DECEL1  001005]| (150 | 20999 Y
2-stage acceleration 0.1t
4 | time setting [ACCEL-2  0010.08]| 100 | 55990 Y
2-stage deceleration 0.1t
5 | time setting [DECEL-2  0010.05]| 10.0 95999 Y
Frequency setting : . Remote REMOTE: Setting from
6 | command [F-SET-M__Terminal] | Terminal | "7~ N e Ternote opoaer
Operation : . Remote TERMINAL: Setting
7 cop:1mand method {EF/R-SW__Terminal] | Terminal Terminal N from the inverter terminal
Revolution speed Synchronized speed
8 display | RPM 4P 00000RPM | 4 21048 Y display
9 Output current —2— (1) displays tg\e rated
display (F---A Im0000%]| - 151023 Y current of the inverter
(2) displays output
current
DC voltage
10 | display [PN-v 000V || - - -
Manual torque
' | boost adjustment [ V-Boost Code<11> | 1 00 t0 99 Y
Output voltage :
12| sain adjustment [V-Gain 100% || 100 |50t 100 Y
Analog meter
13| adjustment [M-AD] 72 || 72 01 t0 99 Y
i : _ _ _ #: Normal operation,
14 Failure display [# | Alarm content takes
precedence over all
2 ERROR Over V. | other displays.
P Displays three alarms
IS | Trip histo ? ERR COUNT 000 - - - pay
mof)mor ry [ l of the past (Voltage

and current upon
alarm)
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0.5 Nem (max. 0.7 Nem)

NOTE: When data is changed, be sure to press the key. (Otherwise, the changed data may not
be stored.)

The following functions can be obtained with connection of J-100-series to the remote operator
(DOP) or the copy unit (DRW). However, selection is limited within the terminal functions.

Function mode

Display Di .
oo : isplay content  |Standard Setting
:icnce No.| Function name (Function mode 2) | setting range Remarks
1 |F-00| V/F pattern setti NTR SLVI1,SLV2 |High starting torque (SLV1, SLV2
pattem setting 1 CO OL VF VF or VF standard starting torque (VF)
s Maximum frequency Adjustment against the
2 [pol adjustment +Hmax. 0000Hz) o Oto 15 (Hz) maximum frequency set at F-00
Start frequency .
; Fmin. SH
3 |F-02 adjustment Fmin 000.5Hz| 05 |(0.5t05.0(Hz)
4 lpo3 Ma{umum frequency HLIMF 0000Hz| o |0to375(Hz) Set the maximum and minimum
limiter setting set frequency.
5 IF.04 Mn}lmum frequency LLIMF 0000Hz| ¢ 0to 375 (Hz) ?oth FO3.and FO04 are 0.
limiter setting : Not valid
6 IF-05 Multlstage-spe‘ed Speed-1 0000Hz| o [0t0375 (Hz) Setting tbe r.nulns.tage speed
first speed setting Control circuit terminal| Set
: Multistage-speed O‘N O%'F 3 (fll?)u}inz)ys
7 |F-06 - . 0 75 -
seft(?nd speed Speed-2 000.0 Hz 0to 375 (Hz) OFF | ON | OFF [(25) F-06
:u;?istage speed O O B F07
- h - ON | OFF (4S) F-08
8 |[F-07 third speed setting Speed-3 0000Hz| 0 |0to375(Hz) OFF T ON oN (55) F-09
Multi-stage-speed ON | ON (6S) F-10
Muitistage-speed
10 IF-09 fifth speed setting Speed-5 000.0 Hz 0 0to 375 (Hz)
Multistage-speed i
11 |E-10 sixth speed setting Speed-6 000.0 Hz 0 0to 375 (Hz)
Multistage-speed S
A -7 000.0
12 |F-11 seventh speed setting Speed Hz{ 0 |[0t0375 (Hz)
DC braking . Set the starting frequency to
- . F-DCB 000.5Hz| 05 . .
13 |F-12 frequency adjustment z 0-5 10375 (Hz) perform DC braking.
14 |13 DC braking force V-DCB 000| 000 (000 to020 Set tl-we DC.brakmg force
adjustment Maximum is at 020.
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Display Display content Standard Settin
- ; g
ﬁence No.| Function name (Fun(x:)tioyn mode 2) setting range Remarks
DC braking time Set the DC braking time.
15 F-14. djustment T-DCB 000.0S | 0(s) |00t0600(S) |1£js set, no DC braking.
Electronic thermal
16 F-1 R
F level adjustment E-therm 100% {100 (%) 12010 20 (%)
Acceleration selection . . L
17 F-16 (Linear, S-curve) ACCline  Linear Linear Linear
Deceleration selection ] . . S-curve
18 F-17 (Linear, S<urve) DECline  Linear Linear
External frequency Set the relationship of the output
19 F‘18 Setting Stanq E:‘START O(X).O HZ O (HZ) O tO 375 (HZ) fmuency against F()he frequengy
ing from the terminal.
External frequency setting from the
- . : F-START: Minimum set frequency
20 F-19 setting end E-END 000.0 Hz 0(Hz) 1010375 (Hz) F-END: Maximum set frequency
SWITCH1 DCB OFF DCB ON/OFF | (D DC braking Yes/No
@ Frequency monitor: Analog
SWITCH1 FM ANA FM ANA/DIG meter/Digital meter
@ Switch the maximum
SWITCH1 fmax 120 Imax 120/360 frequency 120/360 Hz
. . Trip/Retry function (Restart
. See th @ -
21 F-20Switch selection 1 SWITCH1 PWER ALM e}zﬂ ¢ IPWER ALM/ZST upon undervoltage) (*2)
® Switch the motor revolution
SWITCH1 DIOP FWD DIOP FWLYREV direction with the digital operator
® Direction of the motor revo-
SWITCH1 FWD ON FWD ONOFF lution ON/OFF (Forward)
@ Direction of the motor revo-
SWITCHI REV ON REV ONOFF lution ON/OFF (Reverse)
SWITCHI OLMT ON OLMT ONOFF | ® Overload limiter
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Display .
- i Display content Standard|  Settin
Z?x snce No.| Function name (Fungtno)a mode 2) setting rang eg Remarks
(1) DC braking edge/level
SWITCH2DB LVL DB EDG/L.VL selection
WIT @STOP key is effective when

2 CH2 STOP ON STOP ON/OFF external run is selected.

SWITCH2 Ethm 100 Etn 000/100  [DElectronic Thermal relay is

selected.

‘ 4 Setting frequency in software

SWITCH2 SLOK OFF SLOK OFF/ON lock (Invalid from the terminal)

@Sening voltage for analog
22 “F-21{ Switch selection 2 input.

NOTE:

SWITCH2 AIN 5V AIN 5V/10V Even if either VOL or CUR
is selected, the total output
frequency of both analog
input signals is displayed.

SWITCH2 AIN TER See the | AN TER/PAN [6)Be sure to select TER.

SWITCH3 SOFTFREE | "% |SOFTLOCK/FREE[T)Data is changed or not. (* 3)

: . , Selection of fr
23 F-22 Switch selection 3 |SWITCH3 FARV 2 FARV 172 Dax%?/% 17027 Set frequéncy
» : Any uency)

SWITCH3 TRIP OFF TRIP OFF/ON @Selection of neglect of

undervoltage trip upon stop

SWITCH3 DEBG OFF DEBG OFF/ON @Must be OFF.

SWITCH3 TCNT CNT CNT/CLR @Trip history clear selection

Monitoring selection
24 F-23|Switch selection 4 [SWITCH4 MON FM MON FM: Frequency monitoring
FM/CUR CUR: Current monitoring
:D RUN signal output selection
SWITCH5 RUN 1 RUN 1/2 I: Output during operation
2: Output during operation
and DC braking
(2) AVR value delection for
deceleration )

oN: The AVR value is the

SWITCH5 AVR ON AVR ON/OFF " same as the V-SET

25 F-24 Switch selection 5 value.

OFF: An optional AVR
value can be delected
by DEC-V

:3) LLAD stop function selection

SWITCH5 LAD ON LAD ON/OFF ON: LAD stop sunction

*4)

OFF: No LAD stop function

SWITCHS5 RVS ON RVS ON/OFF @ Reduced voltage start

ON/OFF
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Display . .
- : Display content Standard Settin
Zeuence No Function name (Fungtio);x mode 2) setting rangc:g Remarks
Overload limiter 150 (%)} 50 to 150 (%) [Set the overload limit level and
26 F-23constant setting LM.CONS  150%01.0 /1.0 [/0.31t031.0 (* 5) deceleration time
Allowable under-
27 F-26yoltage time setting IPS-T 001.0S | 1.0(S) |0.3103.0(S)
Standby time after :
28 F-2undervaltage setting|IPS-R-T 001005 |10.0(8)[03 10 100.0(S)
Dynamic braking 0.1t031.0 (%) et the allowable usage ratio of
29 [F-28 : : BRD-%ED 05.0% |5.0 (%) regenerative resistor to over 100
usage ratio setting. | = (* 6) keconds
Frequency arrival ACC |ACCorDEC Rate to the maximum frequency
30 F-2%setting SPD-ARV ACC100% 100% |01to 100 % which is set in Item F-00 or F-Ol
Carrier frequency
31 F-30setting CARRIER 16 kHz 16 15,8,12, 16 (kHz)
_1|Input voltage settin . 220 1200,220,230,  [Set the motor voltage *7
[380, 400, 415,}
440, 460, 480
200, 220, 230 This is effective when AVR
240,250,270 - |OFF is selected in Item of
33 |F-33AVR voltage selec-| DEC-V 220V | 220 {000V Switch selection 5. *When
: : 380 AVR OFF is selected, the cursor]
tion for deceleration (380) 11380, 400, 415, will not move. (* 7)
440, 460, 480,
500, 540, 000
34 [F-33Jump frequency 1| | JUMP-FI  000.0Hz | O 010375 (Hz) |Up to 3 locations can be set.
0 means invalid.
35 |F-34Jump frequency 2 | JUMP-F2  000.0Hz 0 0to 375 (Hz)
36 [F-33Jump frequency 3 | JUMP-F3  000.0Hz 0 0to 375 (Hz)
37 |F-34 &Ji'(’;& frequency | yjMp.wID  0.5Hz | 0.5 0109.9 (Hz)
_2~-Overload previous ON level of overload previous
38 [F-37 notice level OlLalarm 150% 150 50 to 150 (%) notice signal
39 [F-38Input terminal | IN-TM 1 CF1 REV: Reverse running
command o
® linputterminal 2 | INTM 2 CF2 REV/CFI/CF2 | oh)’ ;f]‘d“;‘];’&ﬁ‘tffeegdsw;‘lf?ﬁ?f
3 CF3/DB/STN | GE3: 3rd multispoed switching
2 |Inputterminal 3 | IN-TM 3 2CH |Same as| SET/2CH/FRS > pe &
g left EXT/USP/RS DT}}NExtemlal DB input
= . - STN: Initialization
g Input terminal 4 IN-TM 4 RS SFT SET: 2nd setting function
= . ] switching
2 Input terminal 3 IN-TM 5 REV 2CH: 2-stage acceleration and
a - : S
£ |Input terminal 1 : deceleration switching
E NS/NC setting IN-TM O/C-1 NO FRS: Free run input
E EXT: External trip terminal
Input terminal 2 USP: USP function
2 |NONC seting | INTM 0/C-2 NO RS: Reset input
Sm I NO ° SFT: Software lock input
2 | Input terminal 3 NO/NC NO: a contact
s |NO/NC setting IN-TM O/C-3 NO NC: b contact
= ; When the corresponding
g‘g‘;&%”;::ﬁl 4 IN-TM O/C-4 NO terminal is the {RS] terminal,
g B only the NO operation is per-
Input terminal 5 formed. (Even when NC is set,
. IN-TM O/C-5 NO * display remains but the sett-
NO/NC setting ing is returned to NO.)
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(%-Zil;y No.[ Function name (F?f,fgt'{},ynﬁggffc" 5) Ss'ﬁ?fﬁéd Sr;?lg:gg Remarks
T i._fOutput terminal 11 |OUT-TM1 AR | AR | ARRUNOL |pri Speedamvaisgnsl
gz Output terminal 11 oUTTM O/eane] ne OL: (S)i\ézleoad previous notice
€& ; VuUl- - &
e ig’r:i:‘:’:g NONC  |NO: a contact
§ % NO/NG se}:ting OUT-TM O/C-ANC| NC NC: b contact
41 [Fademernat Ieauency | SAMP-F 08 | 08 | lo8(imes) |Iyien e ANyt o
sampling count may malfunction due to noise.
setting
(*1)  In the case of standard setting, up to 135 Hz (120 Hz + 15 Hz) can be set. When (3) the
maximum frequency to be switched by Switch Selection 1 in the standard mode F-20 is set
to 360 Hz, up to 375 Hz (360 Hz + 15 Hz) can be set.
When a high frequency is to be selected, please sufficiently examine the mechanical
strength of the motor and load. Particularly the general purpose motor is designed at 50 or
60 Hz. Therefore, when the running frequency is more than it, contact the manufacturer of
motor beforehand.
(*2)  Inthe case of retry, the starting frequency is 0. }
(*3) Even in the enabled state, when the software lock terminal [SFT] is on, the equipment is in
the disabled state.
(*4) When the current becomes more than 150% of the rating of load current, the acceleration
and deceleration will be halted. ‘
(*S5)  When the deceleration time is set to 31.0 by F-25 LM CONS, this function will not be
performed.
(*6)  When F-28 BRD-%ED is set to 31%, the damping circuit will not be operated.
(*7)  When F-24 switch 5 AVR is ON, the value of F-32 DEC-V is forcibly set to the value of F-

31 V-SET.
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« Function mode operation when using the remote operator

1.

After data is changed, be sure to push down the key.

tripped and stopped.
In the function mode, the motor can not be started running.
Select the monitor mode beforehand.

Change data when the inverter is stopped. No data can be changed when the inverter is

ame: V/F patter setting -

Function contents. Setting 4 [SLV1 4.0 kW 4P|
» Set the control system of the inverter. Example of setting  [SLV12.2kW 2P|
NOTE 1: Do not set 0 for motor constants e=— [E-00 CONTROL |
(A, B, C) (Motor constant > 0). FUN [CONTROL SLV1 |
NOTE 2: Ask the motor manufacturer about |§LV1 F050-050 |
motor constants (A, B, C) when @ -05
setting SLV2. 2z ISLV1 F050-050 |
NOTE 3: Set the motor capacity and motor @ [sLv1 K 40K |
pole number for running at a high
start torque. If the motor constants @ ISLV1 K 40K |
do not match the motor, adequate [SLVI *K 22K |
performance can not be obtained. - [SLV1 K 22K |
NOTE 4: When running multiple motors, @ [SLVI X 77K ‘
high start torque can not be used. @ .
= - [SLVI P 4p |
o ISLV1 P 4P|
|SLV1 *P_ 2P |
:
Setting items SLV1 P 2p |
[Fo0  CONTROL | —>[CONTROL  VF VE-VC 50-50
s
Standard torque
CONTROL VF VC (Constant torque) Basic
VP! (Reduced torque to the 1.5th power) frequlency
VP2 (Reduced torque to the 1.7th power) Maximum
, frequency
VP3 (Reduced torque to the 2nd power)
High start torque
SLVI — F (Set basic frequency-Maximum frequency)
(Hitachi general _ N .
purpose motor) [: K (Motor capacity) Setting J
— P (Motor pole count) : Load inertia
t Light
High start torque  |— A
—— SLV2
(Dedicated purpose | B Motor constants
motor) -
c 15 Heavy
— CD Motor stabilization constants

—J Load inertia constant *
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Protective function displayed when using the remote operator

Power

When output of an inverter is short circuited or the Constant [ PH. brive
module:' motor is locked, a large current flows through the speed
protection inverter and causes a fault. When the current flowing De [ PM. Decel 1
C.
through the power module or a temperature abnormal-
ity of the main devices comes to certain level, the output | Acc. [_PM. accel ]
is cut off. Stop [ PM. ERR 1
Over- The output current of the inverter is detected. When it Constant [oc. prive i
current exceeds the specified value, the output is turned off. speed -
protection OC. Decel
(NOTE1) Dec. | |
Acc. | OcC. Acceﬂ
Stop [ oc. ERrR |
Overload When a motor overload is detected the inverter's built in thermostat
protection detects it and the output of the inverter is cut off. | over. L |
(NOTE1)
Bra.king When regenerative braking resistor exceeds the usage time ratio, an
resistor overvoltage caused by the stop of the BRD function is detected, and [_ov. BRD |
overload output of the inverter is cut off.
Over- When the converter voltage exceeds a certain level due to regenerative
voltage‘ energy from the motor, this protection function engages, and the output over. v _ |
protection of inverter is cut off.
This is an error display when the voltage supplied to the inverter ex- [ ov. src |
ceeds the specified value. ‘
EEPROM When the memory built in has problem by noise and excessive tempera- [ EEpROM ]
€rror ture rise, protective function works and output of inverter is cut off.
Under- A decrease of the input voltage of an inverter results in improper func-
voltage tion of the control circuit. It also generates motor heat and causes low l Under. Vv l
protection torque.
Output is cut off when the input voltage goes down to less than a 150 to
160V (200V class), 300 to 320V (400V class).
CT error When a large noize source is near the inverter or an abnormality occurs o7
on built-in CT, the output of the inverter is cut off. l I
CPU error Malfunction or abnormality on built in CPU and the output of the
inverter is cuts off. [ CPU ]
External An abnormality signal from external equipment cuts off the output of the
trip inverter. (When the external trip function is selected) EXTERNAL I
USP error It indicates an error when power is turned on while the inverter is being [ Gop I
run. (When USP function is selected)
Ground The inverter is protected by detection of ground fault between the
fault inverter output and the motor upon power on. | GND Flt |
protection There may be the possibility of power module failure.

NOTE 1: If a trip occurs, press the reset key after an elapse of 10 seconds to restore the inverter.
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Remote operator/Copy unit

Dimension (unit:mm)

Remote operator (DOP-0A) Copy unit (DRW-0A)
27 27
95 23 . 95 2’;
‘ Halll o vt =
== ==
r:;:j c:p
¢ ]
v § an - - «erg an - ;
\'4 {
O ouns § e o'g 4 D Y CO )
; = = '
/{ =) { o
M4 R M4 .
2945 ot 2 95 45
w[ 9 - w]: 92 -
[se) fa_’_ 2 E
. =L =L
Panel cut out Panel cut out
J100 CABLE

[

&

Extension cable for connector between
the J100 and the remote operator or the
copy unit

Extension cable for connector between
the J100 and the remote operator

—

1F

13

2.5
I35 (ICA-1],1CA-3))

(1CJ-1,1CJ-3)

8.5

ey 19
L ?

. NOTE 1: Shape of the cable for the J100 series is different from that of the VWS3A and VWA.
Only the cable can be provided when changing the cable.
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Copy unit function

Operation example (Proce

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

Bl L
READ

= lnverter A Copy unit gffg @

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

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

Copy data stored in the copy unit is
written to inverter B.

=
COPY

(*1

Cut off the power supply 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

Inverter D

=

Jax

Inverter B Inverter C

unit
x I[:l
] jartan jaatoan ]

Jie

" Operation example (F

Connect the cable and press
the remote key.

Change the data of the inverter
with copy unit.

Data change

2to06

Read out the data from

inverter 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.

aco
soae

HRE

Copy unit

Inverter A

*]

When pressing any key or resetting the unit after the

aJK—
COorY

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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NOTE 1:

The following settings cannot be copied by the copy function. Note that the current set
data is saved as it is.

« Monitor mode

Analog meter adjustment

Trip history monitor
(Counts of latest three alarms)

« Function mode

NOTE 2:

NOTE 3:

NOTE 4:

F-23 Switch selection 4

F-24 Switch selection 5

F-32 AVR voltage selection for deceleration
F-33 Jump frequency 1

F-34 Jump frequency 2

F-35 Jump frequency 3

F-36 Jump frequency width

F-37 Overload previous notice level

F-38 Intelligent input terminal setting

F-39 Intelligent output terminal setting

F-40 Setting of exterminal frequency command sampling times

Do not copy the setting from the 200 V class to the 400 V class or from the 400 V class
to the 200 V class. (When the setting is copied to a different voltage class by mistake,
reset F-31 V-SET (motor voltage setting).)

Do not copy the setting from the Japanese version to the European or American version
or from the European or American version to the Japanese version.

When the V/f control setting data is copied from a different capacity (for example, copied
from J100-004SFES to J100-022SFES), change the kW setting of F-00 CONTROL to the
kW value of the applied motor.
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When inquiring about inverter trouble, please be ready to inform the shop where you
purchased your unit or the nearest service station the following.

(1) Type
(2) Purchased date
(3) Manufacturing 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.

1. Service in the following cases, even within the warranty period, shall be charged to
the purchaser.

(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 be
re-issued.
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Appendix 1 J100 series data setting values

J100 series inverters provide many functions and their parameters can be set by the user.
It is recommended to record the parameters that have been set by the user, in order to speed the
investigation and repair in the event of a failure.

Inverter model J100 | | | This information is written on the
. nameplate located on the side cover
MFG. No. [ | of the inverter.
For the digital operator
Setting frequency and output
F1 B
frequency
F2 Setting output frequency 0.0
F4 Direction of the motor revolution F
F5 Setting V/F pattern 08 (00)
F6 Setting acceleration time 10.0 (15.0)
F7 Setting deceleration time 10.0 (15.0)
F8 Setting torque boost 11
79 Switch over of the digital operator 03
and terminal mode
F10 Analog meter adjustment 72
F11 Sctting input voltage 220 (380)
F14 Setting extention function 0

NOTE: The value in the parentheses is for 400 V.
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(2) Extention Function Mode

sz“ma"d Function name ~ Standard setting Remarks

isplay
AO Control method 0
Al Motor capacity setting NOTE 1
A2 Motor poles setting 4
A3 Maximum frequency adjustment 0.0
A4 Start frequency adjustment 0.5
AS Upper frequency limiter setting 0
A6 Lower frequency limiter setting 0
A7 Jump frequency setting 1 0
A8 Jump frequency setting 2 0
A9 Jump frequency setting 3 0
AlOQ Carrier frequency setting 16
All Frequency command sampling setting 8
Al2 Multispeed first speed setting 0
Al3 Multispeed second speed setting 0
Al4d Multispeed third speed setting 0
AlS Multispeed forth speed setting 0
Al6 Multispeed fifth speed setting 0
A17 | Multispeed sixth speed setting 0
Al8 2-stage acceleration time setting 10.0
Al9 2-stage deceleration time setting 10.0
A20 | DC braking frequency setting 0.5
A2l DC braking force adjustment 0
A22 DC braking time adjustment 0
A23 Electronic thermal level adjustment 100
A24 Electronic thermial characteristic selection 1
A26 External frequency setting start 0
A27 External frequency setting end 0
A28 Acceleration selection (Linear, S-curve) 0
A29 Deceleration selection (Linear, S-curve) 0
A30 Overload previous notice signal setting 150
A3l Overload limit level setting 150
A32 Overload limit content selection 0
A33 LAD stop function setting 0
A34 Trip/retry function selection 0
A35 Trip ignorance selection 0
A36 AVR voltage setting for deceleration 0
A37 Motor voltage setting for deceleration 220 (380)
A38 Dynamic braking usage ratio 5
A39 Optional arrival frequency for acceleration 100




Command Function name Standard setting Remarks
display
A 40 | Optional arrival frquency for deceleration 100
A4l Forward rotation 1
Ad2 Reverse rotation 1
A43 Stop key ON/OFF selection 0
A48 Analog input selection 0
A49 Frequency arival signal output method 2
AS0 Analog/digital meter selection 1
AS] Frequency/current monitoring selection 0
AS52 RUN signal output selection 1
AS3 Enable/disable of frequency setting for software lock 0
ASS DC braking ON/OFF selection 0
AS6 DC braking edge/level selection 1
AS57 Trip history clear selection 0
AS8 Reduced voltage start selection 1
A62 Base frequency setting 50
A63 Maximum frequency setting 50
Ab4 Maximum frequency switching 0
A68 Jump frequency range setting 0.5
ATl Multispeed seventh speed setting 0
A80 Frequency command adjust. (voltage) NOTE 2
A8l Frequency command adjust.(current) NOTE 2
A82 Allowable undervoltage time setting 1.0
AS83 Undervoltage retry waiting time 10.0
AB4 Software lock selection 0
A85 Deceleration rate setting for overload limit 1.0
Co Input terminal setting 1 ]
Cl Input terminal setting 2 2
C2 Input terminal setting 3 7
C3 Input terminal setting 4 11
C4 Input terminal setting 5
Cl10 Output terminal setting 0
C20 Input terminal a and b contact setting 00
C21 Output terminal a and b contact setting 03

NOTE 1: The most applicable motor capacity of the inverter is set.

NOTE 2: The initial setting of each inverter is adjusted when shipped from the factory
NOTE 3: The value in the parentheses is for 400 V standard setting.
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Appendix 2 J100 series data setting values (For the remote operator)

J100 series inverters provide many functions and their parameters can be set by the user.
It is recommended to record the parameters that have been set by the user, in order to speed the
investigation and repair in the event of a failure.

Inverter model J100 | | This information is written on the
- : nameplate located on the
- MFG. No. [ side cover of the inverter.
Monitor mode
NO. Monitor name Display content Set value
1| Frequency setting FS000.0 000.0Hz |
and output frequency 150050 00000z |
Multistage speed [25020.0 _ 000.0Hz |
setting and output
frequency [3S040.0 000.0Hz |
[4S000.0 000.0Hz |
Expansion multistage [ 55000.0 000.0Hz |
speed [65000.0 _ 000.0Hz |
17S000.0 000.0Hz |
2 | Acceleration time setting | ACCEL-1 01 O.OISW]T
3 | Deceleration time setting [ DECEL-1 01 O.OémﬁE ’
4 | 2-stage acceleration time setting [ACCEL-2 010.0S ]
5 | 2-stage deceleration time setting [ DECEL-2 010.0S |
6 | Frequency setting command | F-SET-M Terminal |
7 | Operation command method LF/R-SW Terminal]
8 | Revolution speed display (RPM 4P 00000RPM |
9 | Output current display [If ---A Im000.0% |
10 | DC current display [PN-V 000V |
11 | Output voltage gain adjustment LV-Boost Code <11> |
12 | Output voltage gain adjustment | V-Gain 100% |
13 | Analog meter adjustment (M-ADJ 72 |
14 | Trip display L# ]
[ZERROR Over V. ] |vofiase Sicnirs
15 | Trip history L?ERR COUNT 000 |

NOTE : The value of 400 V class is 15.0s.
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Function mode

séqmuc‘?ge Function name Standard setting Set value
F-00 | V/F pattern setting V/F-VC
050-050
F-0] | Maximum frequency adjustment 0
E-02 | Start frequency adjustment 0.5
E-03 | Maximum frequency limiter setting 0
E-04 | Minimum frequency limiter setting 0
E-.05 | Multistage-speed first speed setting 0 (Hz)
F.06 | Multistage-speed second speed setting 0 (Hz)
E-07 | Multistage-speed third speed setting 0 (Hz)
F-0) | Multistage-speed fourth speed setting 0 (Hz)
E-qo | Multistage-speed fifth speed setting 0 (Hz)
E-10 | Multistage-speed sixth speed setting 0 (Hz)
F-11 | Multistage-speed seventh speed setting 0 (Hz)
E-12_| DC braking frequency adjustment 0.5 (Hz)
£-13_| DC braking force adjustment 0
E-14 | DC braking time adjustment 0(S)
E-15_| Electronic thermal level adjustment 100 (%)
E.16 | Acceleration selection(Linear, Curve) Linear
E-17_| Deceleration selection(Linear, Curve) Linear
E-18 | External frequency setting start 0 (Hz)
E-19 | External frequency setting end 0 (Hz)
F-20 Set DC braking DCB__OFF
Switch of frequency monitor FM  ANA
; Switch of the maximum frequency fmax 120
Switch | Switch of trip and retry PWER ALM
selec- | Switch of the motor direction when using the digital DIOP FWD
tion 1 operator
Direction of the motor (Forward) FWD- ON
Direction of the motor (Reverse) REV __ ON
Overload limiter OLMT ON
F-21 DC braking edge/level selection DB LVL
. {Stoplkey is effective when external run is selected STOP ON
Switch [ Selection of electronic thermal characteristic Ethm 100
selec- I"Selection of software lock SLOK OFF
tion 2 I"Sotiing voltage for analog input AIN 5V
Selection of analog input AIN TER
F-22 Selection of data change SOFTFREE
Switch Select%on of frequency aljrival FARV 2
selec- Selection of neglect of trip TRIP _OFF
tion 3 Debug mode display DEBG OFF
Trip history clear TCNT CNT
F-23 |Switch | Monitoning selection MON FM
selec- ‘
tion 4
F-24 | switch RUN signal output selection ‘ RUN |
selec.  LAVR value selection for deceleration AVR ON
tion 5 LAD stop function selection LAD ON
Selection of reduced voltage start RVS ON
£-25 | Overload limiter constant 150% 1.0
£-26 | Allowable undervoltage time 001.08
F-27 | Stand by time after undervoltage setting 0010.0S
F-28 | Dynamic braking usage ratio setting 5.0
F-29 | Frequency arrival setting ACC,DEC 100% | ACC DEC
F-30 | Carrier frequency setting 16 kHz
F-31 | Input voltage setting 220 V (380V)
F-32 | AVR voltage setting for deceleration 220 V (380V)




Display

Function name

sequence Standard setting Set value
F-33 | Jump frequency | 0
F-34 | Jump frequency 2 0
E.35 | Jump frequency 3 0
F.-36 | Jump frequency width 0.5
E-37 | Overload previous notice level 150%
F-38 Input terminal 1 CFl
Input terminal 2 CF2
Input terminal 3 2CH
Input terminal 4 RS
Intelligent terminal Input terminal 5 REV
input terminal setting | Input terminal 1 NO/NC setting NO
Input terminal 2 NO/NC setting NO
Input terminal 3 NO/NC setting NO
Input terminal 4 NO/NC setting NO
Input terminal 5 NO/NC setting NO
F-39 _ , Output terminal 11 AR
Intelligent terminal — "&y;i5ut terminal 11 NO/NC setting NC
output terminal setting["AT, rm output NO/NC setting NC
F-40 | External frequency command input 08

sampling count setting '
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Appendix 3 Capacitor Life Curve

Ambient .
temperature §®
0 1------- ' Operation for 12 hours / day
R A .
20 1+------- R bl r ------------------------ )
10 1 '
0+ E : ‘;
] S T N R S SR T T
10 | | I 1 i | 1 1 |
1 2 3 4 5 6 7 8 9 10
- Capacitor life (year)

* When the inverter is stored in the panel, the ambient temperature is
the temperature in the panel.

* The useful life of the inverter will shorten if proper ventilation is
disturbed by the dust and dirt accumulated on the inverter.
This is true even when the inverter is running at a normal operating
temperature.
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