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HF-3200¢ series

Single phase input 200V class 0.2~2.2kW
Three phase input 200V class 0.2~7.5kW
Three phase input 400V class 0.4~7.5kW

NOTICE

1. Make sure that this operating and maintenance
manual is delivered to the end user of inverter unit.

2. Read this manual before installing or operating
the inverter unit, and store itin a safe place for
reference.

Operating and Maintenance Manual | DM2001E-1.0
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Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the in-
verter safely prevent injury to yourself and other people around you as well as prevent damage to property in the
area. Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read the
manual. Make sure that you observe all warnings given.

Explanation of markings

Marking Meaning of marking

@ Danger Indicates that errors in operation may lead to death or serious injury.

. Indicates that errors in operation may lead to injury (*1) to people or that these errors ma
A Warning p y jury (*1) to peop y

cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treat-

ment.

(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking

Meaning of marking

N

Indicates prohibition (Don't do it).
What is prohibited will be described in or near the symbol in either text or picture form.

!

Indicates something mandatory (must be done).
What is mandatory will be described in or near the symbol in either text or picture form.

&

Indicates danger.
What is dangerous will be described in or near the symbol in either text or picture form.

VAN

Indicates warning.
What the warning should be applied to will be described in or near the symbol in either text or picture form.

B Limits in purpose

This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

e

A Safety precautions

v The inverter cannot be used in any device that would present danger to the human body or from which

malfunction or error in operation would present a direct threat to human life (nuclear power control de-
vice, aviation and space flight control device, traffic device, life support or operation system, safety de-
vice, etc.). If the inverter is to be used for any special purpose, first get in touch with the people in
charge of sales.

This product was manufactured under the strictest quality controls but if it is to be used in critical equip-
ment, for example, equipment in which errors in malfunctioning signal output system would cause a ma-
jor accident, safety devices must be installed on the equipment.

Do not use the inverter for loads other than those of properly applied three-phase induction motors in
general industrial use. (Use in other than properly applied three-phase induction motors may cause an

accident.) y




m B General Operation

@ Danger

(Table 1) Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents

Acetic acid (density of 10% or less) Acetone

Hydrochloric acid (density of 10% or less) Benzene

Sulfuric acid (density of 10% or less) Chloroform

Sodium chloride Ethylene chloride

Hexane Ethyl acetate

Triethylene glycol Glycerin
Tetrachloroethylene
Trichloroethylene
Xylene

See item
¢ Never disassemble, modify or repair. 2.
® This can result in electric shock, fire and injury. For repairs, call your sales agency.
Disassembly
prohibited
¢ Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.1
The unit contains many high voltage parts and contact with them will result in electric shock.
e Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. 2.
This can result in electric shock or other injury.
Prohibited ¢ Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
This can result in electric shock or fire.
¢ Do not allow water or any other fluid to come in contact with the inverter. 2.
This can result in electric shock or fire.
e Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. | 2.1
If power is turned on without the front cover attached or closing door if enclosed in a cabi-
net. This can result in electric shock or other injury.
0 ¢ If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately 3.
turn power off.
Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your
local sales agency for repairs.
o Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with
the inverter in that state, it may result in fire.
A Warning See item
¢ Do not touch heat radiating fins or discharge resistors. 3.
@ These device are hot, and you'll get burned if you touch them.
Prohibited
contact
¢ Avoid operation in any location where there is direct spraying of the following solvents or 144
other chemicals.
The plastic parts may be damaged to a certain degree depending on their shape, and
® there is a possibility of the plastic covers coming off and the plastic units being dropped.
If the chemical or solvent is anything other than those shown below, please contact us in
Prohibited advance.




B Transportation & installation

@ Danger See item
Do not install or operate the inverter if it is damaged or any component is missing. 144
This can result in electric shock or fire. Please consult your local sales agency for repairs.
Call your local sales agency for repairs.
Do not place any inflammable objects nearby. 144
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
Do not install in any location where the inverter could come into contact with water or 2.
other fluids.
This can result in electric shock or fire.
Must be used in the environmental conditions prescribed in the instruction manual. 144
Use under any other conditions may result in malfunction.
Mount the inverter on a metal plate. 144
The rear panel gets very hot. If installation is in an inflammable object, this can result in
fire.
0 Do not operate with the front panel cover removed. This can result in electric shock. Fail- 144
Mandatory ure to do so can lead to risk of electric shock and can result in death or serious injury.
An emergency stop device must be installed that fits with system specifications (e.g. shut | 1.4.4
off input power then engage mechanical brake). Operation cannot be stopped immediately
by the inverter alone, thus risking an accident or injury.
All options used must be those specified by Sumitomo. 144
The use of any other option may result in an accident.
A Warning See item
When transporting or carrying, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
Do not install in any area where the unit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the unit falling, resulting in injury.
The main unit must be installed on a base that can bear the unit's weight. 144
If the unit is installed on a base that cannot withstand that weight, the unit may fall result-
0 ing in injury.
If braking is necessary (to hold motor shaft), install a mechanical brake. 144
Mandatory The brake on the inverter will not function as a mechanical hold, and if used for that pur-
pose, injury may result.
B Wiring
@ Danger See item
Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
Do not connect resistors to the DC terminals (across P(+)-N(-) or P1-N(-)). 2.2
That may cause a fire.
Prohibited Connect a resistor in accordance with 6.13.4.
Within ten minutes after turning off input power, do not touch wires of devices (MCCB) 2.2

connected to the input side of the inverter.
That could result in electric shock.




@ Danger

See item
Electrical construction work must be done by a qualified expert. 2.1
Connection of input power by someone who does not have that expert knowledge may re-
sultin fire or electric shock.
Connect output terminals (motor side) correctly. 2.1
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
Wiring must be done after installation. 2.1
If wiring is done prior to installation that may result in injury or electric shock
0 The following steps must be performed before wiring. 2.1
(1) Turn off all input power.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure
that the voltage to the DC main circuits (across P(+)-N(-)) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
Tighten the screws on the terminal board to specified torque. 21
If the screws are not tightened to the specified torque, it may lead to fire.
Check to make sure that the input power voltage is +10%, -15% of the rated power volt- 1.4.4
age written on the rating label (£10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (=10% when the
load is 100% in continuous operation) this may result in fire.
Ground must be connected securely. 21
9 If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs.
Be Grounded
/!\ Warnlng See item
Do not attach equipment (such as noise filters or surge absorbers) that have built-in ca- 21
® pacitors to the output (motor side) terminals.
That could result in a fire.
Prohibited
B Operations
@ Danger See item
Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
® Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
damp cloth.
Prohibited Such practices may result in electric shock.
Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the mo-
tor unexpectedly restarts.
Turn input power on after attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the
0 cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
Mandatory Make sure that operation signals are off before resetting the inverter after malfunction. 3.

If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.




A Warning

See item

O

Prohibited

¢ Observe all permissible operating ranges of motors and mechanical equipment. (Refer to
the motor's instruction manual.)
Not observing these ranges may result in injury.

3.

When sequence for restart after a momentary failure is selected (inverter)

A Warning

See item
¢ Stand clear of motors and mechanical equipment. 6.12.1
If the motor stops due to a momentary power failure, the equipment will start suddenly af-
ter power recovers. This could result in unexpected injury.
Mandatory ¢ Attach warnings about sudden restart after a momentary power failure on inverters, mo- 6.12.1
tors and equipment for prevention of accidents in advance.
When retry function is selected (inverter)
A Warning See item
e Stand clear of motors and equipment. 6.12.3
If the motor and equipment stop when the alarm is given, selection of the retry function will
restart them suddenly after the specified time has elapsed. This could result in unexpected
injury.
Mandatory o Attach warnings about sudden restart in retry function on inverters, motors and equipment | 6.12.3
for prevention of accidents in advance.
Maintenance and inspection
@ Danger See item
¢ Do not replace parts. 14.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the lo-
cal sales agency.
Prohibited
e The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be dis-
covered and that could result in accidents.
e Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltages (800VDC or more), and check to make
sure that the voltage to the DC main circuits (across P(+)-N(-)) is 45V or less.

If inspection is performed without performing these steps first, it could lead to electric

shock.




m Disposal

A Warning

See item

of waste materials)

0 duce noxious gases, resulting in injury.

(*) Persons who specialize in the processing of waste and known as "industrial waste prod-
uct collectors and transporters" or "industrial waste disposal persons. "If the collection,
Mandatory transport and disposal of industrial waste is done by someone who is not licensed for
that job, it is a punishable violation of the law. (Laws in regard to cleaning and processing

¢ If you throw away the inverter, have it done by a specialist in industry waste disposal(*). 16.
If you throw away the inverter by yourself, this can result in explosion of capacitor or pro-

Attach warning labels

Shown here are examples of warning labels to prevent, in advance, accidents in relation to inverters, motors and other

equipment.

Be sure to affix the caution label where it is easily visible when selecting the auto-restart function (6.13.1) or the retry

function (6.13.3).

If the inverter has been programmed for restart
sequence of momentary power failure, place warning
labels in a place where they can be easily seen and
read.

(Example of warning label)

If the retry function has been selected, place warning
labels in a location where they can be easily seen and
read.

(Example of warning label)

Warning (Functions pro-
grammed for restart)

Warning (Functions pro-
grammed for retry)

Do not go near motors and equipment.

Motors and equipment that have stopped tempo-
rarily after momentary power failure will restart
suddenly after recovery.

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart suddenly

after the specified time has elapsed.




[l. Intro

duction

Thank you for your purchase of the Sumitomo "HF-320 « " inverter.

| Please be informed that CPU version will be frequently upgraded.

B Features
1. Bu

1)

2)

3)

ilt-in noise filter
All models in both the 200V and 400V series have a noise filter inside.
Compliant with European CE marking standard
Reduces space requirements and cuts down on time and labor needed in wiring.

2. Simple operation

1)

2)

Automatic functions (torque boost acceleration/deceleration time, function programming)

Just by wiring the motor to the power supply allows instant operation without the need to program pa-
rameters.

The potentiometer dial and the RUN/STOP button allow easy operation.

3. Superior basic performance

1)
2)

3)
4)

5)

200% or more starting torque

Smooth operation : Reduced rotation ripple through the use of Sumitomo's unique dead-band com-
pensation.

Built-in current surge suppression circuit : Can be safely connected even if power load is low.

Maximum 500Hz high frequency output : Optimum for use with high speed motors such as those in

lumber machinery and milling machines.
Maximum carrier frequency : 16kHz quiet operation
Sumitomo's unique PWM control reduces noise at low carrier.

4. Globally compatible

1)
2)
3)

Compatible with 240V and 500V power supplies
Conforms to CE marking and with UL and CSA.
Sink/source switching of control input/output.

5. Options allow use with a wide variety of applications

Internal communications devices (RS485, Modbus RTU, DeviceNET, LonWorks)(Under preparation)
Extension panel/Parameter writer

Foot-mounted type noise reduction filter (EMC directive: For class A and class B) (Under preparation)
Other options are common to all models
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1. Read fi
1.1  Check product purchase

Before using the product you have purchased, check to make sure that it is exactly what you ordered.

A Warning

Use an inverter that conforms to the specifications of power supply and three-phase induction mo-
0 tor being used. If the inverter being used does not conform to those specifications, not only will

the three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory overheating and fire.

Inverter main unit

Warning Iabel\

mp

(g~

Carton box o @! )
Name plate

Rating label

Pet name

Power supply HF-320 o
Motor capacity | 1PH-200/240V-0.75kW/1HP)

[i=i=:

Q Name plate Warning label
S Summitoma Drive Teghrokoges,
Type indication Iabk . L=k
Inverter Type Model: HF3212 A20 A B RROBEIABYET .
. 0.2KVV-0.6kVA 1/4HP Lot No.03E XXX000K “RYRLEAEO TEWRERD L,
Inverter rated output capacity INPUT | OUTPUT |—2ral NoX0000000000c -ERE R U105 LI
Motor Protediive Device Class 10 T —EMIFNC S
U(V) | 3PH 200/240 | 3PH 200/240 =]
Power supply Fiig | 5060 osz0 | € i}
K ) 18 16 A DANGER
Related input current SRR FRE G | :
Cu AWG14: 75°C = = Read the Instruction manual.
Related output current 08 7.1bin — - Do not apen the cover while power
S b g S sk i, ik is applled or 10 minutes after
powaer has been removed.

Instrucution manual

This manual




1.2  Contents of the product

Here is explained the type and form written on the label.

Type Form

HIF |3 ]2 1 2 |—1A|2]|O0

Application motor
Model Input(AC) voltage PP .
capacity

HF-320 2 : three-phase 200V~240V A20 : 0.2kW
series S  single-phase200V~240V A40 : 0.4kW

4 : three-phase 380V~500V A75 © 0.75kW
1A5 : 1.5kW

2A2 : 2.2kw
3A7 1 3.7kwW
5A5 : 5.5kW
7A5 : 7.5kw
011 : 11kW
015 : 15kw

* You can switch from one input/output logic to the other using slide switch SW1. (See 2.3.2)

Warning: Always shut power off first then check the ratings label of inverter held in a cabinet.
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1.3 Names and functions

1.3.1 Outside view

4 4
RUN lamp Percent(%) lamp

Lights when an ON command is issued but Lights when a numeric
no frequency signal is sent out. It binks
when operation is started.

[ PRG lamp \

Lights when the inverter
is in parameter setting
mode.

Blinks when the inverter
is placed in AUH Gr.U

Qode. j
/ MON lamp \

value is displayed in %.

-
Sumitomo Hertz(Hz) lamp

Lights when a numeric
\value is displayed in Hz.

(&, A

uilt-in potentiometer
lamp

Operation frequency
can be changed when
the built-in potentiome-

Lights when the inverter

is in monitor mode. (er lamp is it. /
Blinks when the inverter
is placed in trip record 4 )
@splay mode. ) MON key
p \ Displays operation
frequency,parameters,
Up key
and error causes.
. y - J
4 3\
Up/Down key lamp Store key
Pressing up or down key b g
when this lamp is lighted p N
aIIows_the setting of Built-in potentiometer
Qperatlon frequency. /
& J

g )

4 3\
STOP/RESET ke
Down key Y
\ J Every pressing of this
key while the RUN key
e N RUN key lamp is it will cause a
RUN key lamp . . ; slowdown stop.
Pressing this key while . ] .
- the RUN kev lam is Pressing this key while
Lights when the RUN X y lamp the inverter trip reset
Key is enabled. lights starts operation.

the inverter. /

[Front panel 1]
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/

( Charge lamp \

Indicates that high voltage is still
present within the inverter. Do not
open the terminal board cover
while this is t.

J
/ Front panel \

The front panel of the inverter or
terminal board

To avoid touching the terminal
board by mistake, be sure to
close the front panel before

\starting operation. /

Sumitomo

B88.-

Or B

1% BR. KEOB TR BYET,

‘RYRVHEAROIBERERL L,

-ARERURENR 105 LAE
WFh A—EMTBLTE,

/\ DANGER

HF =320 Q|| ‘5o s sovr
3PH - 200V 0.2kW || sounras woonramonst

‘ Sumitomo Drive Technilogies

Unlock position mark

The front panel is unlocked when

the dot on the locking screw is on
this (upper) side.

-

J

ﬂront panel locking screvh

The inverter came with this
screw in the locked position.
So from this position, turn the
screw 90° counterclockwise
to unlock the front panel, or
turn it 90° clockwise to lock
the front panel.

The screw does not tum 360°. So
avoid damage to the screw, do
not use excessive force when

Qning it j

Lock position mark

|/

The front panel is locked when the
dot on the locking screw is on this
(lower) side.




Control cable port

Communication
/ connector hole
=

4

ELN . X
LI

7 Main circuit
cable port

Y

il OO O

[Bottom]

Top warning label Notel)

/ Cooling fin

0

— Ventilation slit

7
Name plate

[Right side]

Note 1) Remove this seal when installed where the ambient temperature will rise above 40°C.

Example of the label

(O

YWC

v




1.3.2 Main circuit and control circuit terminal boards

1) Main circuit terminal board
When using lug connector, cover the lug connector with insulated tube, or use the insulated lug connec-

tor.

Screw size tightening torque
M3.5 screw 0.9N * m 7.1lb *in
M4 screw 1.3Nem 10.7Ib * in
M5 screw 2.5N *m 22.3lb ¢ in
M6 screw 4.5N » m 40.1lb ¢ in
HF3212-A20 ~ A75

T3

@;_) @D R

&) J[d

| M3.5 screw

Shorting-bar

P(+)

PR

N(-)

-

F

| -Tq:'l
_— W

Note 1

Note 1: EMC plate is optional.

Screw hole of EMC plate —/ \— Grounding terminal

(M5 screw)
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| HF3212-1A5 - 3A7 |

&) AL1 812 TA3
DElElE

M3.5 screw (1A5 only)
M4 screw (2A2,3A7)

—“h —J—_ - J_" =
EEEEEE

P(+) PR N(-)

Q

1 / \\‘- —===Grounding terminal

Shorting-bar

L Screw hole of EMC plate (M5 screw)
Note 1
HF321S-A20 ~ A75
Grounding capacitor @ @ ALl
M3.5 screw

disconnecting switch

z@@@ |
@_@M@@

P1 P(+) PR N() WITZ  WIT3

L
/ \\Grounding terminal
(M5 screw)

Shorting-bar

Screw hole of EMC plate
Note 1

Note 1: EMC plate is optional.
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HF321S-1A5,2A2

Grounding capacitor @

disconnecting switch
=

RL1 SA2

-

&)

M4 screw

=

P1

%)

——

P(+) PR N()

Shorting-bar

wTt vtz w3 ()

—

—

Q

@ ()

_—

| A
\ j Grounding terminal
- Screw hole of EMC plate (M5 screw)

M4 screw

uT viT2 wm Q)

Note 1
| HE3214-A40 - 3A7 |
Grounding capacitor @ RL1 S12 T3
disconnecting switch
= ||
=
=S| @@ElE
A 1 | | |
P1 P(+) PR N()
Shorting-bar e

Note 1

Note 1: EMC plate is optional.

\ Screw hole of EMC plate 4/

= Grounding terminal
(M5 screw)
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HF3212-5A5, 7A5
HF3214-5A5, 7A5

:\_‘)_ Grounding capacitor

f-f' disconnecting tap M4 screw
l @ - (HF3214 only) @
"ﬁ M5 screw
S— ([

s12 TA3 PR NO W1 VT2 W13 (@)
) P1 P(+)

Shorting-bar Il

Grounding terminal
Screw hole of EMC plate (M5 screw)

Note 1

Note 1: EMC plate is optional.




HF3212-011, 015
HF3214-011, 015

Grounding capacitor
disconnecting tap M4 screw
(HF3214 only)

| — M6 screw

w1 vz wrs (@ !

& Screw hole of EMC plate / - Grounding terminal
Note 1 (M5 screw)

In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug con-
nector.

Note 1: EMC plate is optional.
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2) Grounding capacitor disconnecting switch and taps

A Warning

The grounding capacitor disconnecting tap is provided with a protection cover. To avoid shock hazards,
always attach the cover after connecting or disconnecting the capacitor to or from the tap.

Mandatory

Every single-phase 200V/three-phase 400V model has a built-in high-attenuation noise filter, which is
grounded through a capacitor.

If you want to disconnect the capacitor from the grounding line to reduce the amount of leakage current,
you can do so easily using the switch or tap. Keep in mind, however, that disconnecting the capacitor
from the grounding line causes the inverter to become incompliant with the EMC directive. Also note
that the inverter must always be turned off before the capacitor is disconnected or reconnected.

| 3.7kW or less : Switch |

To connect the capacitor from the grounding, push this
switch. (Factory default position)

_:\\. <—— To disconnect the capacitor from the grounding, pull up this
switch.
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| 5.5kW or more : Tap |

-O <——— To disconnect the capacitor from the grounding, connect the lug
| terminal to this tap.

N

T To connect the capacitor from the grounding, connect the lug
terminal to this tap. (Factory default setting)
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3) Control circuit terminal board
The control circuit terminal board is common to all equipment.

SN
SOURCE

PCS!
SINK

LD

===

FRQ VRF
v V side PCS| DFL|DFM[DFH| M3 screw
I ﬂﬂ IsideO (0.5N + m)

(RJ45)
Wire size Factory default settings of slide switches
Solid wire: 0.3 ~ 1.5 (mm?) SW1: SINK side
SOURCE side
Stranded wire: 0.3 ~ 1.5 (mm?) FRQ: V side
(AWG 22 ~16) VRF: V side

Sheath strip length: 6 (mm)

Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.4 mm or less, blade width: 2.2 mm or less)

See 2.3.2 for details on all terminal functions.
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1)

1.3.3 How to open the front (terminal board) cover

To wire the terminal board, remove the front lower cover in line with the steps given below.

Turn the locking screw on the right

side of the front panel 90°
counterclockwise to align the dot on the
screw with the unlock position mark
(upper side). To avoid damage to the
screw, Do not apply excessive force to
turn the screw more than 90° degrees.

(2)

Pull the front panel toward you
and swing it open to the left.
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1.4  Notes on the application

1.4.1 Motors

When the HF-320 « and the motor are used in conjunction, pay attention to the following items.

A Warning

Use an inverter that conforms to the specifications of power supply and three-phase induction motor be-
ing used. If the inverter being used does not conform to those specifications, not only will the three-phase
Mandatory | induction motor not rotate correctly, but it may cause serious accidents through overheating and fire.

Comparisons with commercial power operation.
The HF-320 « Inverter employs the sinusoidal PWM system. However, the output voltage and output
current do not assume a precise sine wave, they have a distorted wave that is close to sinusoidal wave-
form. This is why compared to operation with a commercial power there will be a slight increase in mo-
tor temperature, noise and vibration.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there may be a
decline in that motor's cooling effect. If this happens, operate with the output decreased from rated load.
To carry out low-speed operation continuously at the rated torque, we recommend to use a “AF motor”
designed for use with an inverter. When operating in conjunction with a “AF motor”, you must change
the inverter's motor overload protection level to AF motor use (&L /7).

Adjusting the overload protection level
The HF-320 « Inverter protects against overloads with its overload detection circuits (electronic thermal).
The electronic thermal's reference current is set to the inverter's rated current, so that it must be ad-
justed in line with the rated current of the general purpose motor being used in combination.

High speed operation at and above 60Hz
Operating at frequencies greater than 60Hz will increase noise and vibration. There is also a possibility
that such operation will exceed the motor's mechanical strength limits and the bearing limits so that you
should inquire to the motor's manufacturer about such operation.

Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubri-
cating effect. Check with the manufacturer of the reduction gear to find out about operable gearing area.
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Low loads and low inertia loads

The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of
50 % or under of the load percentage, or when the load's inertia moment is extremely small. If that hap-
pens reduce the carrier frequency.

Occurrence of instability

Unstable phenomena may occur under the load and motor combinations shown below.
Combined with a motor that exceeds applicable motor ratings recommended for the inverter
Combined with special motors
To deal with the above lower the settings of inverter carrier frequency.
Combined with couplings between load devices and motors with high backlash
When using the inverter in the above combination, use the S-pattern acceleration/deceleration function,
or when sensorless vector control is selected, adjust the speed control response/stability factor or
switch to V/f control mode.

- Combined with loads that have sharp fluctuations in rotation such as piston movements

In this case, adjust the response time (inertial moment setting) during sensorless vector control or
switch to V/f control.

Braking a motor when cutting off power supply

A motor with its power cut off goes into free-run, and does not stop immediately. To stop the motor
quickly as soon as the power is cut off install an auxiliary brake. There are different kinds of brake de-
vices, both electrical and mechanical. Select the brake that is best for the system.

Load that produces regenerative torque

When combined with a load that produces regenerative torque, the overvoltage or overcurrent protec-
tion function may be activated to trip the inverter. For this kind of situation, you must install a dynamic
braking resistor, etc. that complies with the load conditions.

Motor with brake

If a motor with brake is connected directly to the output side of the inverter, the brake will not release
because voltage at startup is low. Wire the brake circuit separately from the motor's main circuits.

MC2 MC2

Three-phase
power
supply

Three-phase
power supply

Circuit Configuration 1 Circuit Configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is config-
ured in some other way, the overcurrent trip may be activated because of the locked rotor current when
the brake goes into operation.

Circuit configuration 2 uses low-speed signal RY to turn on and off the brake.

Turning the brake on and off with a low-speed signal may be better in such applications as elevators.
Please confer with us before designing the system.

Measures to protect motors against surge voltages 1
In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge
voltages may be produced, applied to the motor coils repeatedly for a long time and cause deterioration
of their insulation, depending on the cable length, cable routing and types of cables used.
Here are some examples of measures against surge voltages.
(1) Lower the inverter’s carrier frequency.
(2) Setthe parameter F 3 !5 (Carrier frequency control mode selection) to 2 or 3.
(3) Use a motor with high insulation strength.
(4) Insert an AC reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters

Protecting inverters from overcurrent
The inverter has an overcurrent protection function. However because the programmed current level is
set to the inverter's maximum applicable motor, if the motor is one of small capacity and it is in opera-
tion, the overcurrent level and the electronic thermal protection must be readjusted. If adjustment is
necessary, see 5-13, and make adjustments as directed.

Inverter capacity
Do not use small-capacity (kVA) inverter to control the operation of a large-capacity, motor no matter
how light the load is. Current ripple will raise the output peak current making it easier to set off the over-
current trip.
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Power factor improving capacitor
Power factor improving capacitors cannot be installed on the output side of the inverter. When a motor
is run that has a power factor improving capacitor attached to it, remove the capacitors. This can cause
inverter malfunction trips and capacitor destruction.

Inverter
1 v IM

I

i Remove the power factor improving
t—— | capacitor and surge absorber

1

1

I

Power factor improving capacitor

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be made. If a
connection must be made to a power supply other than one with rated voltage, use a transformer to
raise or lower the voltage to the rated voltage.

Circuit interrupting when two or more inverters are used on the same power line.

MCCB1 MCCB2 (circuit interupting fuse)
—x X N ik INV1
MCCB3
'—X/—n INV2

MCCBn+1 ...
{ INVN

Breaking of selected inverter

There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one
inverter is used on the same power line, you must select interrupting characteristics so that only the
MCCB2 will trip and the MCCBL1 will not trip when a short occurs in the inverter (INV1). When you can-
not select the proper characteristics install a circuit interrupting fuse between the MCCB2 and the INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with
other systems causing distorted waves, such as systems with thyristors or large-capacity inverters, in-
stall an input reactor to improve the input power factor, to reduce higher harmonics, or to suppress ex-
ternal surges.
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M Disposal

If an inverter is no longer usable, dispose of it as industrial waste.

1.4.3 What to do about the leak current

AWarning

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with
bad effects on peripheral equipment.

The leak current's value is affected by the carrier frequency and the length of the input/output wires. Test and adopt the
following remedies against leak current.

(1) Effects of leak current across ground
Leak current may flow not just through the inverter system but also through ground wires to other sys-
tems. Leak current will cause earth leakage breakers, leak current relays, ground relays, fire alarms
and sensors to operate improperly, and it will cause superimposed noise on the CRT screen or display
of incorrect current amounts during current detection with the CT.

ELCB
power (O)—EF nverier | — M

: 2
supply N YT |
o=l
'@
Remedies:

1.If there is no radio-frequency interference or similar problem, detach the built-in noise filter ca-
pacitor, using the grounding capacitor disconnecting switch or tap. (See 1.3.2-2)

2.Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter F 35 .

3. Use high frequency remedial products for earth leakage breakers. PWM carrier frequency.

4.1f the sensors and CRT are affected, it can be remedied using the reduction of PWM carrier
frequency described in 1 above, but if this cannot be remedied since there is an increase in the
motor's magnetic noise, please consult with Toshiba.

( Q > ELCB Inverter <
<+-. =
T L

—_ N

— 1
4

Leak current path across ground
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(2) Affects of leak current across lines

Thermal relays
_—x _— | I
cT 1<+~ 1
Power Inverter < T ‘. -
supply - <« X ). M
! < T <~
_— % —
Leak current path across wires —®"

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter out-
put wires will increase the effective current values and make externally connected thermal relays
operate improperly. If the wires are more than 50 meters long, it will be easy for the external ther-
mal relay to operate improperly with models having motors of low rated current (several
A(ampere) or less), especially the 400V class low capacity (3.7kW or less) models, because the
leak current will increase in proportion to the motor rating.

Remedies:

/1.Use the electronic thermal built into the inverter. (See 5.13) \
The setting of the electronic thermal is done using parameter [ /7, & H .
2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise.
The setting of PWM carrier frequency is done with the parameter F 37 . (See 6.12)
3.This can be improved by installing 0.1u~0.5pF - 1000V film capacitor to the input/output terminals of
each phase in the thermal relay.

uiTl

VIT2 I_I

-

~

WIT3 I_I

Thermal relays
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CT and ammeter

If a CT and ammeter are connected externally to detect inverter output current, the leak current's high
frequency component may destroy the ammeter. If the wires are more than 50 meters long, it will be
easy for the high frequency component to pass through the externally connected CT and be superim-
posed on and burn the ammeter with models having motors of low rated current (several A(ampere) or
less), especially the 400V class low capacity (3.7kW or less) models, because the leak current will in-
crease in proportion to the motor's rated current.

Remedies:

1.Use a meter output terminal in the inverter control circuit.
The output current can be output on the meter output terminal (FRQ). If the meter is connected, use
an ammeter of 1mAdc full scale or a voltmeter of 7.5V-1mA full scale.

2.Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.

1.4.4

Installation

H Installation environment
The HF-320 « Inverter is an electronic control instrument. Take full consideration to installing it in the proper
operating environment.

@ Danger

2,

Prohibited

¢ Do not place any flammable substances near the HF-320 « Inverter.

If an accident occurs in which flame is emitted, this could lead to fire.

)

Mandatory

e Operate under the environmental conditions prescribed in the instruction manual.

Operations under any other conditions may result in malfunction.

A Warning

O

¢ Do notinstall the HF-320 « Inverter in any location subject to large amounts of vibration.

This could cause the unit to fall, resulting in bodily injury.

Prohibited
e Check to make sure that the input power voltage is +10%, -15% of the rated power voltage written on
the rating label (10% when the load is 100% in continuous operation) If the input power voltage is not
Mandatory +10%, -15% of the rated power voltage (£10% when the load is 100% in continuous operation) this

may result in fire.
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A Warning

¢ Avoid operation in any location where there is direct spraying of the following solvents or other chemi-
® cals. The plastic parts may be damaged to a certain degree depending on their shape, and there is a
possibility of the plastic covers coming off and the plastic units being dropped. If the chemical or sol-
Prohibited vent is anything other than those shown below, please contact us in advance.
(Table 1) Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents
Chemical Solvent Chemical Solvent
Hydrochloric acid Methanol Phenol Gasoline,
(density of 10% or less) kerosene, light oil
Sulfuric acid Ethanol Benzenesulfonic | Turpentine oil
(density of 10% or less) acid
Nitric acid Triol Benzol
(density of 10% or less) Thinner
Caustic soda Mesopropanol
Ammonia Glycerin
Sodium chloride (salt)

Note: The plastic cover has resistance to deformation by the above applicable solvents. They are
not examples for resistance to fire or explosion.

/"\\ e Do notinstall in any location of high temperature, high humidity,

moisture condensation and freezing and avoid locations where
A.qr rF}_r-' -\E; there is exposure to water and/or where there may be large
-% I I:-: ﬁ amounts of dust, metallic fragments and oil mist.
et P e Do notinstall in any location where corrosive gases or grinding flu-
-i |r ids are present.
—

. Operate in areas where ambient temperature ranges from -10°C to 50°C. Operation over 40°C is
allowed when peel off the top warning label.

aatb
o /)
&y ~ - '
/’A /7l soc

¥ 2y oo,
‘ ’%gé Measurement position
-10TC
i
W i §.I. Measurement position

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when install-
ing in the cabinet. When installing inside a cabinet, we recommend peel of the top seal although
40°C or less.
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Do not install in any location that is subject to large amounts of vibration.

g

If the HF-320 « Inverter is installed near any of the equipment listed below, provide measures to insure

ject to vibration, anti-vibration measures are required.
Please consult with Sumitomo about these measures.

’) Note: If the HF-320 « Inverter is installed in a location that is sub-
¥

against errors in operation.

pet= 5 rla F :?: Solenoids: Attach surge suppressor on coil.
— frx ™ -‘3{1"1_,1‘-"‘" o Brakes: Attach surge suppressor on coil.
%?M =, 4 Magnetic contactors: Attach surge suppressor on coil.
LIE J"{E} () J'_ Fluorescent lights: Attach surge suppressor on coil.
L 1 % w Resistors: Place far away from HF-320 o Inverter.
- o Resistors

B How to install

@ Danger

O

Do not install or operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Please consult your local sales agency for repairs. Call your lo-
cal sales agency for repairs.

Prohibited
Mount the inverter on a metal plate.
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
Do not operate with the front panel cover removed.
0 This can result in electric shock.
An emergency stop device must be installed that fits with system specifications (e.g. shut off input
Mandatory power then engage mechanical brake).

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
All options used must be those specified by Sumitomo.
The use of any other option may result in an accident.

A Warning

o

Mandatory

The main unit must be installed on a base that can bear the unit's weight.

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
If braking is necessary (to hold motor shaft), install a mechanical brake.

The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.
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B How to install
Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.
If you are installing more than one inverter, the separation between inverters should be at least 5 centimeters, and
they should be arranged in horizontal rows. It is necessary to decrease the current if the inverter is operated at
over 40°C. For more information, refer to “Load Reduction and Thermal Environment Instruction Manual.”

eStandard installation eBad installation

A

10 centimeters or more I

If the space on top and bottom is
less than 10 cm, the temperature
HF-320¢ | 5 comtimeters or more HF-320 v rise of the inverter increase.

It may result in malfunction.

5 centimeters or more

g

i 10 centimeters or more

The space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling

fans built in on the top or bottom surfaces, make the space on top and bottom as large as possible to allow

for air passage.

Note: Do notinstall in any location where there is high humidity or high temperatures and where there are
large amounts of dust, metallic fragments and oil mist. If you are going to install the equipment in any
area that presents a potential problem, please consult with Sumitomo before doing so.
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B Watt loss values of the inverter and the required ventilation

About 5% of the rated power of the inverter will be lost as a result of conversion from AC to DC or from DC to
AC. In order to suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the in-
terior of the cabinet must be ventilated and cooled.

The amount of forcible air-cooling ventilation required and the necessary heat discharge surface quantity

when operating in a sealed cabinet according to motor capacity are as follows.
Operating motor Watt loss Values Amount of forcible air Heat discharge surface
Voltage class capacity Inverter type Carrier j  Carrier cooling ventilation re- area required for sealed
(kW) frequency i frequency quired (m*/min) storage cabinet(m?)
4kHz i 12kHz
0.2 | A20 23, 29 0.23 0.8
) 0.4 I A40 47 v 60 0.29 1.0
Sé’(‘)%'\‘j'glgiie 0.75 HF321S- | A75 74 | 88 0.40 1.4
15 ' 1A5 142t 169 0.60 2.1
2.2 | 2A2 239, 270 0.80 2.8
0.2 ' A2 2L V26 0.23 0.8
0.4 i A40 43 54 0.29 1.0
0.75 ! A75 67 + 79 0.40 1.4
15 i 1A5 131 ;150 0.60 2.1
Three -Phase 2.2 L3212 | 2A2 168 ! 195 0.80 2.8
200V class 3.7 | 3A7 330 ; 374 1.2 43
55 ! 5A5 450 ' 510 1.7 6.1
7.5 i 7A5 576 1 635 2.3 8.1
1 boou 750 | 820 3.4 12.0
15 i 015 942 i 1035 4.6 16.0
0.4 ' A0 30 ! 42 0.32 1.1
0.75 1 A75 44 1 57 0.40 1.4
15 ' 1A5 77 1 99 0.60 2.1
2.2 1 2A2 103 134 0.80 2.8
Three-Phase 37 HF3214. | 3A7 189 ' 240 1.2 43
400V class 55 1 BA5 264 + 354 1.7 6.1
7.5 ! 7A5 358 ! 477 2.3 8.1
1 v 011 490 1 650 3.4 12.0
15 ' 015 602 ' 808 4.6 16.0

Notes

1) The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters,
etc.) is not included in the calorific values in the table

2) Case of 100% Load Continuation operation.

B Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be

given to that noise. Examples of measures are given below.

o Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the
same conduit, do not run them parallel, and do not bundle them.

e Provide shielding and twisted wire for control circuit wiring.

e Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.

e Ground the inverter ground terminals (J=-).

e Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

o Install noise filters if necessary.
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B Installing more than one unit in a cabinet

If you are installing two or more inverters in one cabinet, pay attention to the following.

e When using inverters where the ambient temperature will rise above 40°C, leave a space of 5 cm or
more between them and remove the caution label from the top of each inverter, or operate each inverter
at a current lower than the rated one. For more information, refer to “Load Reduction and Thermal Envi-
ronment Instruction Manual.”

e Ensure a space of at least 20 centimeters on the top and bottom of the inverters.

o Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the
inverter on the top.

Ventilation fan

el
o
€4— Inverter
s - o Air deflecting plate
<4 |nverter
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Never disassemble, modify or repair.
This can result in electric shock, fire and injury. For repairs, call your sales agency.

Disassembly
prohibited
e Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
This can result in electric shock or other injury.
e Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This can
Prohibited result in electric shock or fire.

Do not allow water or any other fluid to come in contact with the inverter.
That may result in electric shock or fire.

A Warning

O

Prohibited

When transporting or carrying, do not hold by the front panel covers.
The covers may come off and the unit will drop out resulting in injury.

2.1

Cautions on wiring

@ Danger

©

Never remove the front cover when power is on or open door if enclosed in a cabinet.
The unit contains many high voltage parts and contact with them will result in electric shock.

Prohibited
e Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This can
result in electric shock or other injury.
Mandatory | e Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may result in fire or

electric shock.

Connect output terminals (motor side) correctly.

If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.

Wiring must be done after installation.

If wiring is done prior to installation that may result in injury or electric shock.

The following steps must be performed before wiring.

(2) Shut off all input power.

(2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure that the
voltage to the DC main circuits (across P(+)-N(-)) is 45V or less.

If these steps are not properly performed, the wiring will cause electric shock.

Tighten the screws on the terminal board to specified torque.

If the screws are not tightened to the specified torque, it may lead to fire.
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@ Danger

If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or cur-

9 e Ground must be connected securely.
rent leak occurs.

Be Grounded

/\ Warning

(motor side) terminal.

® ¢ Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output
This could cause a fire.

Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power
terminals (R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, VIT2, W/T3).

B Control and main power supply
The control power supply and the main circuit power supply for the HF-320a are the same.
If a malfunction or trip causes the main circuit to be shut off, control power will also be shut off. When
checking the cause of the malfunction or the trip, use the trip holding retention selection parameter. (See
6.19.3)

W Wiring

e Because the space between the main circuit terminals is small use sleeved pressure terminals for the
connections. Connect the terminals so that adjacent terminals do not touch each other.

e For ground terminal L use wires of the size that is equivalent to or larger than those given in table 10.1
and always ground the inverter (200V voltage class: D type ground [former type 3 ground]; 400V class: C
type ground [former special type 3 ground])).
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

e For the sizes of electric wires used in the main circuit, see the table in 10.1.

e The length of the main circuit wire in 10-1 should be no longer than 30 meters. If the wire is longer than
30 meters, the wire size (diameter) must be increased.

B-2




2.2 Standard connections

@ Danger

Connecting input power to the output could destroy the inverter or cause a fire.
¢ Do not insert a resistor between DC terminals (between P(+) and N(-), or between P1 and N(-)).
Prohibited It could cause a fire.
See 6.13.4 for the connection of a resistor.
¢ First shut off input power and wait at least 10 minutes before touching wires on equipment (MCCB) that
is connected to inverter power side.
Touching the wires before that time could result in electric shock.

® ¢ Do not connect input power to the output (motor side) terminals (U/T1, VIT2, W/T3).

e Securely connect to ground with a ground wire.
It could lead to electric shock or fire when a malfunction or current leak occurs.

Be Grounded

B-3



2.2.1

Standard connection diagram 1

This diagram shows a standard wiring of the main circuit.

Standard connection diagram-sink (common:COM)

DC reactor(DCL) ¢

*2 (option) Braking resister (option)
m .......... eeenensd
© ©
2 P1 PH+) ] PR
Main circuit power supply MCCB /
200V class: three-phase 200-240V — RIL1 ® -
-50/60Hz S/L2 Noise Mai . .
400V class: three-phase 380-500V S T3 fil | ain circuit
-50/60Hz ® lter L
*1 | 1
N L
Control - Forward (rotation signal)
FC circuit lo) O] RRQ Reverse (rotation sianal)
oV O
J (aE HF-320a \QO/ R°T Reset
Protective function
MCCB (2P) activation output Operation panel DFL © Preset-speed 1
Power supply sl FA
15?;/2;())0H~2240V_x o— c tor f DFM ¢ Preset-speed 2
- S/LZ onnector O_T
common serial
) RY ﬁ communications DFH Q Preset-speed 3
 SAR I
_ o ) Swi FRQ VRF coma Common
*1: The T/L3 terminal is not provided SOURSE V \Y
for single-phase models. / RC
Use the R/L1 and S/L2 terminal p24av Driving
as input terminals. PCS A signal output
*2: The inverter came with the P1 @ DRV
and the P(+) terminals shorted by | ( @
means of a shorting bar. SINK ! ! oM e
Before installing the DC reactor (DCL), - com @
remove the bar. FRQ COM VRF VRF2 +v

*3: When using the DRV output terminal in

sink logic mode, short-circuit the OM and

COM terminals.

Meter

Frequency

1

I

+ Voltage signal: 0-10V

meter
@am meter’

(Current signal: 4-20mA)

External potentiometer (1-10kQ2 )
(or input voltage signal across VRF2-COM terminals: 0-10V)




2.2.2

Standard connection diagram 2

Standard connection diagram-source (common:P24V)

DC reactor (DCL)

¢+ | Braking resister (option)

*2 (option) :
A: —_— ;A'. ........ A aeeeeeens :
P1 P(+) PR
Main circuit power supply MCCB RIL1
200V class: three-phase 200-240V — ® —
-50/60Hz S/L2 Noise . . .
400V class: three-phase 380-500V - TIL3 . | Main circuit
-50/60Hz - o= filter L
*] | 1
N\
P24V @
Control | /] |
) FC circuit fo) Forward (rotation signal)
) e —
o~ o _—
FB :I HE-320a OO RR¢ Reverse (rotation signal)
Protective function § Reset
MCCB(2P) activation output Operation panel >
Power supply ——X EA
1¢200~240V o "
ao/60h — s S gg;p:g;f’;efggl DFL Preset-speed 1
) RY ﬁ communications DFM Preset-speed 2
7/ Swi FRQ VRF Preset-speed 3
*1: The T/L3 terminal is not provided SOURSE V \ DFH
for single-phase models. ¢ RC
Use the R/L1 and S/L2 terminal P24y
as input terminals. PCS
*2: The inverter came with the P1 DRV ¢
and the P(+) terminals shorted by _‘__GD g
means of a shorting bar. SINK bl OM ¢ Driving
Before installing the DC reactor (DCL), —_— signal output
remove the bar. FRQ COM VRF VRF2 4y COM
*3: When using the OM output terminal in 0. O O O
sink logic mode, short-circuit the P24V T T

and COM terminals. Meter

+ Voltage signal: 0-10V

.

(Current signal: 4-20mA)

External potentiometer (1-10kQQ )
(or input voltage signal across VRF2-COM terminals: 0-10V)




2.3  Description of terminals

2.3.1 Main circuit terminals

This diagram shows an example of wiring of the main circuit. Use options if necessary.

B Power supply and motor connections

Power supply HE-3200a
l I Power lines are Motor lines are
.

connected to R.,S.,and T.  connected to U.,V., and W. Motor

|
|
) - I F '._Hl. ! i ._l-rh\
: ] |R. 1_5.?‘|T.1.!1. [T V2T I_.'.J | [
EL -

[
L
[CD
— — \ 1\ [
Non-fuse T Lt
breaker
B Connections with peripheral equipment
. noise reduction .
No-fuse Magnetic Input AC filter (Soon to be Surges}lijl&eressmn
braker connector reactor released) Motor
— - | RILL Inverter urmL
Power__J - - SiL2 VIT2
supply
— - — T3 WIT3
Zero-phase =
= PR P,_(‘*‘) P1 = reactor
L
Braking resistor DC reactor

Note: The T/L3 terminal is not provided for any single-phase 200V model. So if you are using a single-phase
200V model, use the R/L1 and S/L2 terminals to connect power cables.




B Main circuit

Terminal symbol

Terminal function

1

Grounding terminal for connecting inverter. There are 3 terminals in total. 2 terminals in
the terminal board, 1 terminal in the cooling fin.

R/L1,S/L2,T/L3

200V class: single-phase 200~240V-50/60Hz
three-phase 200~240V-50/60Hz

400V class: three-phase 380~500V-50/60Hz

* Single-phase input: R/L1 and S/L2 terminals

Connect to a (three-phase induction) motor.

U/TLVIT2WIT3
P PR Connect to braking resistors.
Change parameters = J 045, F 05, F 308, F 409 if necessary.
This is a negative potential terminal in the internal DC main circuit. DC common power
N(-) can be input across the P(+) terminals (positive potential).
P10 P(+) Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a

short bar when shipped from the factory. Before installing DCL, remove the short bar.
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2.3.2 Control circuit terminals (sink logic)

The control circuit terminal board is common to all equipment.

SWi
SOURCE
PCS!
SIMNK

|P24V| DRV| oM | FRQICOM

FRQ VRF
B OB osom

HEHE

FR | RR |RST|COM
Optional connector—/ L —
(RJ45)
Wire size Factory default settings of slide switches
Solid wire: 0.3 ~ 1.50 mm’[J] SW1: SINK side
SOURCE side
Stranded wire: 0.3 ~ 1.50 mm?0 FRQ: V side
OAWG 22 ~160 VRF: V side

Sheath strip length: 6 (mmO

Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.4 mm or less, blade width: 2.2 mm or less)




Terminal

Electrical

symbol Input/output Function specifications Inverter internal circuits
Shorting across FR-COM causes
FR Inout forward rotation; open causes slow-
P 5 | down and stop. (When ST is always
o
£ |ON)
5 | Shorting across RR-COM causes
RR Inout g reverse rotation; open causes slow-
P g | down and stop. (When ST is always No voltage
o | ON) contact input
‘@ | Shorting across RST-COM causes a | 24Vdc-5mA or less
E held reset when the inverter protector
RST Input a funqtlon is operating. Note that Wh'en _
2 | the inverter is operating normally, it *Sink/Source/PCS
a | will not operate even if there is a selectable usin
S | short across RST-COM SWi1
© | Shorting across DFL-COM causes
DFL Input c -
3 | preset speed operation.

DEM Input S | Shorting across DFM-COM causes
= | preset speed operation.

DEH Input Shorting across DFI—_|-COM causes

preset speed operation.
Inout External 24Vdc power input 24VDC

PCS (cgmmon) When the source logic is used, a common (Insulation resis-
terminal is connected. tance: DC50V)

COM Common to Cont_rol circuit's equipotential terminal (3 COM1+

Input/output | terminals) | 1
10vdc i
+V Output Analog input setting power output (permissible load v
current: 10mAdc)

Multifunction programmable analog input.

Factory default setting: 0~10Vdc and

0~60Hz frequency input.

The function can be changed to 10vdc

4_~20mAdc_ (O~ZQmA) current mpgt by flip- (internal impedance:

ping the slide switch to the | position.
30kQ)

VRF Input By changing parameter setting, this termi- VRF
nal can also be used as a multifunction 4-20mA
programmable contact input terminal. (intemal impedance:

When using the sink logic, be sure to in- 250Q2)

sert a resistor between P24V-VRF (4.7
kQ—1/2 W). Also turn the VRF slide
switch to the V position.
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Terminal Input/output Function Electrical Inverter internal circuits
symbol P P specifications
Multifunction programmable analog input.
Standard default setting: 0~10Vdc input 450
and 0~60Hz frequency j
VRE2 Input By changing parameter setting, this termi- (internal imped- VRE2 =t S
nal can also be used as a multifunction .
> . ance: 30kQ) i 15k ~ 3
programmable contact input terminal. |
When using the sink logic, be sure to in-
sert a resistor between P24V and VRF.
(4.7 kQ—1/2 W)
Multifunction programmable analog out- 1mA full-scale DC
put. Standard default setting: output fre- ammeter or 7.5vd | 4 ::]
quency. Connect a 1mAdc full-scale am- (10vdc)imaA full- | FRQ .
FRQ Output meter or 7.5Vdc (10Vdc)-1mA full-scale scale DC voltmeter FRQ v o P24
voltmeter. | ,5 — C:j
The function can be changed to 0-20mAdc | 0-20mA (4-20mA) | T —
(4-20mA) current input by flipping the FRQ | full-scale DC am- 100
slide switch to the | position. meter
| + 24
P24V Output 24Vdc power output 24Vdc-100mA P24V‘+—f — T
I PTC
Multifunction programmable open collector
output. Standard default settings detect Open collector output
and output driving signal output frequen- 24Vdc-50mA
cies.
Multifunction output terminals to which two | To output pulse
different functions can be assigned. trains,
DRV Output The OM terminal is an isoelectric output a current of 10mA
oM terminal. It is insulated from the COM ter- | or more needs to
minal. be passed.
By changing parameter settings, these Pulse frequency
terminals can also be used as multifunc- range:
tion programmable pulse train output ter- 380 1600Hz
minals.
) _ FA+ 424V
Multifunction programmable relay contact 250Vac-1A [ T
output. Contact ratings: 250 Vac-1A(coso=1), (coso=1) FB —
FA 30Vdc-0.5A, 250Vac-0.5A(cos$=0.4). De- - at resistance load £13. -
FB Output tects the operation of the inverter's protection | - 2 | 1T T
, 30Vdc-0.5A |:c+. ]
FC function. 250Vac-0.5A 1:
Contact across FA-FC is closed and FB-FC is PN i
(cos$=0.4)

opened during protection function operation.
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Terminal

Electrical

symbol Input/output Function specifications Inverter internal circuits
| +24V
Multifunction programmable relay contact | 250Vac-1A =
output. Contact ratings: 250 Vac- (cos0=1) T | ;*. L
RY Outout 1A(cos¢$=1), 30Vdc-0.5A, 250Vac- : at resistance load lj' ﬁ S
RC P 0.5A(c050=0.4). 30Vdc-0.5A RC il
Multifunction output terminals to which two | 250Vac-0.5A | .
different functions can be assigned. (cos$=0.4) |
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B Sink logic/source logic (When the inverter's internal power supply
IS used)

Current flowing out turns control input terminals on. These are called sink logic terminals.

The general used method in Europe is source logic in which current flowing into the input terminal turns it
on.

Sink logic terminals and source logic terminals are sometimes referred to as minus common terminals and
positive common terminals, respectively.

Each logic is supplied with electricity from either the inverter's internal power supply or an external power
supply, and its connections vary depending on the power supply used.

0 Examples of connections when the inverter's internal power supply is used]

Slide switch SW1:SINK Slide switch SW1:SOURCE
Sink logic Source logic
20Vpe ' 24Vpe
Input Common [P24v Input
r—C
Output FR

Output  |F
Common | COM

o

24V, 24V,
- ‘Output = Output
“Common"P24V| ; P24V|

Input  |DRV DRV

O : —C
oM |Input oM
COM : Common COM¢
Programmable Inverter Programmable Inverter
controller controller
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B Sink logic/source logic (When an external power supply is used)
The PCS terminal is used to connect to an external power supply or to insulate a terminal from other input
or output terminals. As for input terminals, turn the SW1 slide switch to the PCS position.

0 Examples of connections when an external power supply is used]

Slide switch SW1:PCS Slide switch SW1:PCS

Sink logic Source logic

24V ©24Vpe

‘T— lCommon PCS Input Input

1 h |

Output FR D Output |FR
- E:l
I

V r((:ommon PCS

f24v, ; !
¢ Output 24Voc

Output
Common | DRV

c Fe

Input DRV
—O———
—o———<
Input OM
¢ ‘Jcommon] oM v
Programmable Inverter Programmable Inverter

controller controller

B Selecting the functions of the VRF and VRF2 terminals between analog input and
contact input

The functions of the VRF and VRF2 terminals can be selected between analog input and contact input by
changing parameter settings (- /£ 5). (Factory default setting: Analog input)
When using these terminals as contact input terminals in a sink logic circuit, be sure to insert a resistor be-
tween the P24V and VRF terminals or between the P24V and VRF2 terminals. (Recommended resistance:
4.7KQ-1/2W)
When using the VRF terminal as a contact input terminal, be sure to turn the VRF switch to the V position. If
no resistor is inserted or the VRF slide switch is not turned to the V position, contact input will be left always
ON, which is very dangerous.
Switch between analog input and contact input before connecting the terminals to the control circuit termi-
nals. Otherwise the inverter or devices connected to it may be damaged.
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B Logic switching/Voltage-current output switching (slide switch)

(1) Logic switching
Use SW1 to switch between logics.
Switch between logics before wiring to the inverter and without supplying power. If switching between
sink, source and PCS is done when power is turned on after switching or when the inverter is supplied
with power, the inverter might become damaged. Confirm it before supplying power.

(2) Voltage-current output switching
Use the FRQ switch to switch between voltage output and current output.
Switch the FRQ terminal's voltage-current output before wiring to inverter or without supplying power.

(e

FRO VRF

SOURGE )
V side V side
PCS
Sine | side | | side

1|--f.=1.-r=.-'.-|.r,.
- e Traget b1

Factory default settings of slide switches
SW1 : SINK side
SOURCE side
FRQ : V side
VRF : V side

*  After you have selected a logic between sink and source, take measures to prevent the logic from

being changed.
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Operati

@ Danger

O

Prohibited

Do not touch inverter terminals when electrical power is going to the inverter even if the motor is
stopped.

Touching the inverter terminals while power is connected to it may result in electric shock.

Do not touch switches when the hands are wet and do not try to clean the inverter with a damp cloth.
Such practices may result in electric shock.

Do not go near the motor in alarm-stop status when the retry function is selected.

The motor may suddenly restart and that could result in injury.

Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor unex-
pectedly restarts.

0

Mandatory

Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.

If power is turned on without the front cover attached or closing door if enclosed in a cabinet, that may
result in electric shock or other injury.

If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn power off.
If the equipment is continued in operation in such a state, the result may be fire. Call your local sales
agency for repairs.

Always turn power off if the inverter is not used for long periods of time.

e Turn input power on after attaching the front cover.

When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or the cabinet doors
open, it may result in electric shock.

Make sure that operation signals are off before resetting the inverter after malfunction.

If the inverter is reset before turning off the operating signal, the motor may restart suddenly causing

injury.
A Warning

Q)

Do not touch heat radiating fins or discharge resistors.
These device are hot, and you'll get burned if you touch them.

Contact
prohibited
¢ Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the motor's
® instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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3.1 Simplified Operation of the HF-320a

The procedures for setting operation frequency and the methods of operation can be selected from the following.

: (1) Start and stop using the operation panel keys
[ Start/ Stop ] (2) Run and stop from the operation panel

) - (1) Setting using the potentiometer on the inverter
Setting the frequency main unit
(2) Setting using the operation panel
(3) Setting using external signals to the terminal board
(0-10Vdc, 4-20mAdc)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

au
2
~
0]
®)
D
@D
o
wn
@D
=
-]
(@]
3
@)
o
D
9]
@
D
(@)
=
@)
>
-\/

. .
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Title Function Adjustment range Default setting

: Terminal board
Panel

= Command mode selection 1

: Internal potentiometer setting
VRF

VRF2

: Operation panel 0
: Serial communication

: External contact up/down
: VRF+VRF2 (Override)

Fhbd Frequency setting mode

oUuRrWNR OO

* Seeb5.4for £ 4=4,5and6.
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3.1.1 How to start and stop

Example of a £ /71 J setting procedure]
Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection F ¥ {[f={{ [Operation
frequency])
RUH Displays the first basic parameter [History (5 L/ H)].
@ @ cnnd Press either the A or 57 key to select “L /T 4"
{ Press STR key to display the parameter setting. (Default setting: ().
@ @ o Change the parameter to {7 (terminal board) by pressing the A key.
N Press the STR key to save the changed parameter. [ /7 [ o and the
HeLiua parameter set value are displayed alternately.

(1) Start and stop using the operation panel keys (L /i [ o=

()

Use the and keys on the operation panel to start and stop the motor.

: Motor starts.

: Motor stops.

(2) RUN/STOP by means of an external signal to the terminal board (£ /i [ o/ =11):

Sink logic

Use external signals to the inverter terminal board to start and stop the motor.

Short| FR |and| com [terminals: run forward

Open| FR |and| COM |terminals: slow down

and stop

Slow down and

; ON
FRCOM _ f—__

Frequency

OFF

* Coast stop
The standard default setting is for slowdown
stop. To make a coast stop, assign a "1(ST)"
terminal function to an idle terminal using the
programmable terminal function.
Changeto F ! {=1].
For coast stop, open the ST-COM when
stopping the motor in the state described at
left. The monitor on the inverter at this time will
display £/ F F.

Coast stop

ON
FR-COM 1 o

: : ON
ST-COM ;L OFF

Motor
speed




00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

3.1.2

How to set the frequency

Example ofa F 711

o setting procedure]

Change the parameter to 3 (Operation panel) by pressing the A key.

Press the STR key to save the changed parameter. ~ /77 o and the

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection F 7 {/=I{ [Operation
frequency])
HLH Displays the first basic parameter [History (5 L H)].
@ @ Fnod Press either the A key or ¥ key to select “F [T/ 4”.
o Press STR key to display the parameter setting. (Default setting: 7).
OIVIE

parameter set value are displayed alternately.

* Pressing the MON key twice returns the display to standard monitor mode (displaying operation frequency).

(1) Setting the frequency using the potentiometer on the inverter main unit
(n‘ [ :l‘_-l’

[ g il |

Set the frequency with the notches on the potentiometer.

L

Move clockwise for the higher frequencies.

when the inverter is turned off, and then turned back on.

{

(2) Setting the frequency using the operation panel (F /7 5=3)
Set the frequency with the operation panel..

: Moves the frequency up

@ : Moves the frequency down

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

The potentiometer has hysteresis. So the set value may slightly change
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B Example of operating a run from the panel

Key operated LED display Operation

Displays the operation frequency. o
0.0 (When standard monitor display selection £ 7 { =L [Operation

frequency])

@ @ s0.0 Set the operation frequency.

@ Cr Press the STR key to save the operation frequency. £ and the
R A frequency are displayed alternately.
@ @ co.n Pressing the A key or the ¥ key will change the operation frequency

even during operation.
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(3) Setting the frequency using the operation panel (F /71 d= ! or )
B Frequency setting

1)  Setting the frequency using external potentiometer
% Potentiometer
+V Setting frequency using the potentiometer (1-10k<2, 1/4W)
For more detailed information on adjustments, see 6.5.
VRF2 | : Setting frequency
using potentiometer 60Hz
Frequency
COM
0
MIN MAX
* The input terminal VRF can be used in the same way.
=10 d= ! VRF effective, F /11l d=c": VRF2 effective
For more details, see 6.5.
2)  Setting the frequency using input voltage (0~10V)
*Voltage signal
+ X VRE Setting frequehcy 95|ng voFtage S|gﬁals (0~10V).
For more detailed information on adjustments, see 6.5.
: Voltage signal 0-10mAdc
60Hz
- COM
Frequency
0
ovdc 10vdc
* The input terminal VRF2 can be used in the same way.
F 0 d= I VRF effective, F /T[] &=2": VRF2 effective
For more details, see 6.5.
. Note: Be sure to turn the VRF slide switch to the V (voltage) position.
3)  Setting the frequency using current input (4~20mA)
% Current Signal
Current signal Setting frequency using current signals (4~20mA).For
A VRF more detailed information on adjustments, see 6.5.
: Current signal 4-20mAdc B
- COM E
requency
|
0 amade 20mAdc
* Setting of parameters also allow 0-20mAdc.

. Note: Be sure to turn the VRF slide switch to the I (current) position.
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3.2 How to operate the HF-320a

Overview of how to operate the inverter with simple examples.

Setting the operation frequency using built-in potentiometer and run-
Ex.1 ning and stopping using the operation panel.
(1) Wiring

P1] P(+) PR] N()
Motor
MCCB

X R/L1 & I umL

T si2 1| o vIT2 1

R T3 © ﬁ‘ljt':re ™ Main circuit WITS :I: M

)(/ © B O)

[T
Braking
circuit
%9
Parameter setting (default setting)
Title Function Programmed value
Cand Command mode selection 1
g Frequency setting mode selection 1 0
(3) Operation
Run/stop: Press the and keys on the panel.
Frequency setting: Set adjusting position of notches on the potentiometer.
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Setting the operation frequency using the operation panel and run-

Ex.2 ning and stopping using the operation panel.
(1) Wiring
© © © ©
P1| P(+) PR| N()
Motor
\/MCCB R/L1 5 I U/T1 |
Cagl SI2_ I voise o VIT2 1
C/ e fitor Main circuit WIT3 :( IM
[0 © M &
[T
Braking
circuit
%9
(2) Parameter settin
Title Function Programmed value
i Command mode selection 1
Enbd Frequency setting mode selection 1

(3) Operation

Run/stop: Press the and keys on the panel.

Frequency setting: Set with the @ @ keys on the operation panel.

To store the set frequencies in memory, press the key.
F I and the set frequency will flash on and off alternately.
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Setting the operation frequency using built-in potentiometer and run-

Ex.3 ning and stopping using external signals.
(1) Wiring
P P+ ] PR| NG
JMCCB RILL I
7\ R
); _?//tz % v Main circuit
Run forward
circuit signal
RR /ﬂ
Run
backward
signal
como——— Common
99
(2) Parameter settin
Title Function Programmed value
Chod Command mode selection 0
Ennd Freguency setting mode selection 0

(3) Operation
Run/stop: ON/OFF input to FR-COM, RR-COM. (Set SW1 to Sink logic)
Frequency setting: Set adjusting position of notches on the potentiometer.
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Operation frequency setting, running and stopping using external
Ex.4 signals.

(1) Wiring
f<_ 0 © ©
PL| P PR| NG
Motor
eee RILL UIT1
[ SiL2 I vz L
X Noise = Main circuit
— I3 fiter || wrs L "
X _—

Braking FR
circuit

Run forward signal

Run backward signal

Common

Current signal: 4~20mA

VRF  VRF2 +V

T Voltage signal: 0~10V

External potentiometer
(Otherwise, input voltage signal (0~10V) between the terminals VRF-COM.)

(2) Parameter settin

Title Function Programmed value
Chod Command mode selection 0
g Freguency setting mode selection lor2

(3) Operation
Run/stop: ON/OFF input to FR-COM, RR-COM. (Set SW1 to Sink logic)
Frequency setting: VRF and VRF2: 0-10Vdc (External potentiometer)
VRF: Input 4-20mAdc.
* Use the VIA slide switch to switch between voltage and current to the VRF terminal.
Voltage input: V side
Current input: | side
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4, Basic%%ym//

The HF-320w has the following three monitor modes.

Y : The standard inverter mode. This mode is enabled when

) inverter power goes on.

( N\
This mode is for monitoring the output frequency and setting the frequency

designated value. In it is also displayed information about status alarms during
running and trips.

e Setting frequency designated values = see 3.2.2

e Status alarm

If there is an error in the inverter, the alarm signal and the frequency will flash
alternately in the LED display.

T When a current flows at or higher than the overcurrent stall level.
When a voltage is generated at or higher than the over voltage stall
level.

When a load reaches 50% or higher of the overload trip value.
When the temperature reaches the overheating protection alarm level. )

[Standard monitor mode

=~

<

[ Setting monitor mode | : The mode for setting inverter parameters.

| How to set parameters = see 4.1|

[ Status monitor mode : The mode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal
information.

| For more on how to use the monitor = see 8.1.|

Pressing the key will move the inverter through each of the modes.

»@ I

[ Status monitor ] [ Setting monitor ]

mode mode

Standard monitor
mode
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: This mode allows you to jog the motor by controlling the

operation from the operation panel.
This mode is hidden by default.

[ Panel jog mode ]

To use the panel jog mode, set the parameter £ 25 2 to {.

Here is the sequence in which modes change each time you press the key.

[ Status monitor ]

mode
@ [ Panel jog mode ] @

[ Standard monitor

oie”"” ) ()
[

Setting monitor
mode

Note: When the inverter is in operation (RUN lamp is blinking) or when an operation command is issued (RUN lamp is lit),

the inverter cannot be switched to panel jog mode.
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[ Standard monitor mode ]

4.1 How to set parameters

The standard default parameters are programmed before the unit is shipped from the factory. Parameters can be
lelded into 4 major categories. Select the parameter to be changed or to be searched and retrieved.

The basic parameters that must be programmed be-
B rameter
L asic parameters ) fore the first use. (See 4.1.1)
Extended parameters The parameters for detailed and special setting.
L ) (See4.1.2)
f ) Indicates parameters that are different from the
L User parameters ) standard default setting parameters. Use them to

(automatic edit function) check after setting and to change setting.

(Parameter title: [ ~..{). (See 4.1.3)

This parameter has the function of displaying, in
reverse chronological order, the five parameters that
were changed last. This function comes in very handy
when you adjust the inverter repeatedly using the
same parameter. (Parameter name: 5 ./ H). (See
4.1.4)

[ History parameter ]

*  Adjustment range of parameters :

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a

result of changing other parameters, the programmed value of the parameter that is now selected
exceeds the upper limit.

: An attempt has been made to assign a value that is lower than the programmable range. Or, as a

~~
[

result of changing other parameters, the programmed value of the parameter that is now selected :

exceeds the lower limit. :
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater
than H { or equal to or lower than ! [J.




4.1.1 How to set the basic parameters

[ Basic parameters ]

All of the basic parameters can be set by the same step procedures.

[Steps in key entry for basic parameters] "+ Parameters were I

. ) ) factory-set by default
@ Switches to the setting monitor mode. before shipment.

* Select the parameter to
be changed from "Table
of parameters".

Selects parameter to be changed. * If there is something

that you do not

understand during the
operation, press the

Reads the programmed parameter MON key to return to
setting. the 7./ indication.
* See 11.2 for basic
\__Parameters. Y,

Changes the parameter setting.

Saves the changed value of the
parameter setting.

O, O,
94-@4'64-(94-

Steps in setting are as follows (the example shown is one of changing the maximum frequency from 80Hz to

60Hz).
Key operated LED display Operation
Displays the operation frequency (operation stopped).
oo (When standard monitor display selection £ 7 { =L [Operation
frequency])
SlH The first basic parameter “~ {5 (history function) is displayed.
EH Press either the A or V key to select “F H”.

Pressing the STR key reads the maximum frequency.

Lo Press the A key to change the maximum frequency to 60Hz.

Press the STR key to save the maximum frequency. ~ H and the
frequency are displayed alternately.

OO,
Q®@®@

After this, —Displays the same —Switches to the —Displays names of
programmed pa- display in the other parameters.

rameter. status monitor

mode.
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4.1.2 How to set extended parameters

The HF-320w has extended parameters to allow you to make full use of its functions.
All extended parameters are expressed with ~ and three digits.

Basic parameters @

2.l

[ng
[ng
[n(
[Xu
[Xx]

! Press the MON key once and use the AV key | Prr]ess th’i‘ key Olf the ¥ key to
c___ . ! change the set value. Pressing
ito select / from the basic parameters. i ! the STR key allows the reading of
parameter setting.

[Steps in key entry for extended parameters]

_ —_—— e e e e ——

. : . : : I IYaY N
: switches to the setting monitor mode.(Displays H !/ H) : * See 11.3 for extended :
| parameters. |
\ ________________ /

: Selects "F - - -" from basic parameters.

: The first extended parameter “~ {7 " (Low-speed signal output frequency) is displayed.
: Selects the extended parameter whose setting needs to be changed.

: Reads the programmed parameter setting.

: Changes the parameter setting.

Saves the changed value of the extended parameter setting.

Pressing the key instead of the key moves back to the previous status.

O O )
94-®<-9 - ®<- 94®¢@




B Example of parameter setting
Steps in setting are as follows
(Example of changing the dynamic braking selection £ 3 4 from0to 1.)

Key operated LED display Operation
Displays the operation frequency (operation stopped).
oo (When standard monitor display selection = 7 { /=[] [Operation
frequency])
BlM The first basic parameter “5 L H” (history function) is displayed.

Press either the A or the ¥V to change to the parameter group

F---.

"
'
'
'

Press the STR key to display the first extended parameter = {[7.

iy
ata
2

Press the A key to change to the dynamic braking selection ~ 3 .

H Pressing the STR key allows the reading of parameter setting.

Press the A key to change the dynamic braking selection from I to
]

f.

. —_— Pressing the STR key alternately flashes on and off the parameter
(X I and changed value and allows the save of those values.

ONOMNO
9®9®9®@

If there is anything you do not understand during this operation, press the MON key several times to
start over from the step of A L{ H display.

4.1.3 Search and resetting of changed parameters (I, ~.!! )

Automatically searches for only those parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group s ~..{. Parameter setting can also be
changed within this group.

Notes on operation
¢ |If you reset a parameter to its factory default, the parameter will no longer appear in £ ~..{.

B How to search and reprogram parameters

The operations of search and resetting of parameters are as follows.
Key operated LED display Operation
Displays the operation frequency (operation stopped).
o0 (When standard monitor display selection £ 7 { =L [Operation
frequency])
RUH The first basic parameter “5 L H” (history function) is displayed.
@ @ L Press A or ¥ key to select £ .11
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Key operated LED display Operation

@ Voo L . Press the STR key to enable the user parameter automatic edit
H function.
H--F Searches for parameters that are different in value from the standard
OuY--r0 default setting and displays those parameters. Press the STR key or
s l the A key to change the parameter displayed. (Pressing they/ key
@ @ Arr moves the search in the reverse direction).

oo Press the STR key to display the set value.
@ @ c.o Press the A key and V¥ key to change set value.

Press the STR key to save the changed value. The parameter name
and the programmed value will flash on and off alternately.

L
£
o
™
"

After the change has been saved, “}/ - - - "is displayed.
@ (®) H--F Use the same steps as those given above to display parameters that
Oi---0 you want to search for or change setting with the A key and V key.

@ (@) Ll When [ - . ! appears again, the search is ended.

T A search can be canceled by pressing the MON key. Press the MON
) key once while the search is underway to return to the display of
Fr-F parameter setting mode.

_ i_ After that you can press the MON key to return to the status monitor
. mode or the standard monitor mode (display of operation frequency).

If there is anything you do not understand during this operation, press the key several times to
start over from the step of auh display.

4.1.4 Searching for a history of changes, using the history

function (911 H

History function (& Lf H):
Automatically searches for 5 latest parameters that are programmed with values different from the
standard default setting and displays them in the 7 !/ H. Parameter setting can also be changed

within this group H L/ H.
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B How to use the history function

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection F 7 {[{=L{ [Operation
frequency])
RUH The first basic parameter “5 L 5 (history function) is displayed.
RCC The parameter that was set or changed last is displayed.
8.0 Press the STR key to display the set value.
@ @ 5.0 Press the A key andV key to change set value.
@ Cor. O Press the STR key to save the changed value. The parameter name
U STL L | and the programmed value will flash on and off alternately.
@ ( ®) _— Use the same steps as those given above to display parameters that
you want to search for or change setting with the A key and ¥V key.
®(®) HERD H E A d: First historic record
(Ernd) £ v d: Last historic record
Parameter
display
o ,¢, u Press the MON key to return to the parameter setting mode “A L/ H.”
" i " After that you can press the MON key to return to the status monitor
c c mode or the standard monitor mode (display of operation frequency).
D )
;
IxNx]
Lty

D-8




4.1.5 Parameters that cannot be changed while running

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while
the inverter is running. Stop operation (“0.0” or “off” is displayed) before changing parameter settings.

[Basic parameters]
{ (Automatic acceleration/deceleration)

e
FLZ (Automatic torque boost)
R4 (Automatic function setting)
l_:l:,’,L:l._—f(Command modg selection) ) } Set F 735, and they can be changed while
1 [l d (Frequency setting mode selection 1) . . .
Lo ) the inverter is running.
£ Y P (Default setting)
FH  (Maximum frequency)
vt  (Base frequency 1)
L o (Base frequency voltagel)
I (V/F control mode selection 1)
[Extended parameters]
Fios : Priority selection
Fos-Fi1ig : Input terminal selection parameters
Fi3b-F 138 : Output terminal selection parameters
Faoan : Base frequency 2
Fiut : Base frequency voltage 2
FoE ! : Jog stopping pattern
Fapi-F311 : Protection parameters
F3 15 : Carrier frequency control mode selection
Faqr : Braking mode selection
Fa4q3 : Release frequency
FIqs : Creeping frequency
Fuanon : Auto-tuning
FHI5-F4 18 : Motor constant parameters
FuEln : Exciting strengthening coefficient
FYE5 : Stall cooperation gain at field weakening zone 1
Fuaz : Stall cooperation gain at field weakening zone2
Fugy : Motor adjustment factor
FEOST : Emergency stop selection
FEDS : Output phase failure detection mode selection
FEDE : Input phase failure detection mode selection
FE 13 : Detection of output short-circuit during start-up selection
FEZE : Over-voltage stall protection level
FEZT : Under voltage trip/alarm selection
FEES : Logic output/pulse train output selection (OUT-NO)

The setting of any parameter other than the above can be changed even during operation.
Keep in mind, however, that when the parameter F 7 i (prohibition of change of parameter settings) is setto {
(prohibited), no parameters can be set or changed.
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4.1.6 Returning all parameters to standard default setting

Setting the standard default setting parameter £ 4 = =£, all parameters can be returned to the those factory
default settings.
Note: For more details on the standard default setting parameter £ 4 ~, see 5.6.
Notes on operation
o We recommend that before this operation you write down on paper the values of those parameters,
because when setting £ 4 F=£, all parameters with changed values will be returned to standard fac-
tory default setting.
e Notethat F /¥, FlI5L, F 105, Fi

| Steps for returning all parameters to standard default setting

Key operated LED display Operation
oo Displays the operation frequency (perform during operation stopped).
M The first basic parameter “5 L H” (history function) is displayed.
@ @ Ly Press the A key or the ¥V key to change to £ 4 F.
Pressing the STR key displays the programmed parameters. (- = F
3 I will always display " (zero)" on the right, the previous setting on the
left.)
. _ Press theA key or theV key to change the set value.
= o To return to standard factory default setting, change to "5".
. Pressing the STR key displays " /= { £ " while returning all
UL parameters to factory default setting.
oo The monitor returns to the display of setup parameters.

If there is anything you do not understand during this operation, press the key several times to
start over from the step of A ¢ H display.
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5. Basic

Before you operate the inverter, the parameters that you must first program are the basic parameters.

5.1 Setting acceleration/deceleration time

: Automatic acceleration/deceleration

: Acceleration time 1
: Deceleration time 1

e Function :

1) For acceleration time 1 5  programs the time that it takes for the inverter output frequency to go from
OHz to maximum frequency F H.

2) For deceleration time 1 & £ £ programs the time that it takes for the inverter output frequency to got
from maximum frequency £ H to OHz. :

5.1.1 Automatic acceleration/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.

=i

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the 5 [ or & £ [, depending on the current rating of the inverter.

AU =

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted

automatically but reduced at the rate set with o £ .

Output . Output :
frequency (Hz) A | When load is small frequency (Hz) A When load is large
.......... . ~ @ A :
O M H 9 ; 0 i N > )
¢ 'l |‘ 'l Time ¢ .l |. I|Time
) , [sec] i . [sec]
Acceleration Deceleration Acceleration Deceleration
time time time time
gAcceIeration/deceleration timeg Acceleration/deceleration time

Set A1/ ! (automatic acceleration/deceleration) to { or .




Parameter setting]

Title Function Adjustment range Default setting
0: Disabled (manual)

Rut Automatic acceleration/deceleration 1: Automatic 0
2: Automatic (only at acceleration)

7r When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms with the load. The acceleration/deceleration time changes constantly with load
fluctuations. For inverters that requires a fixed acceleration/deceleration time, use the manual settings

(ROD,dED).

#¢ Setting acceleration/deceleration time (4L £ ,5 £ L) in conformance with mean load allows optimum set-
ting that conforms to further changes in load.

7t Use this parameter after actually connecting the motor.

7r When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or

deceleration time in time, and therefore may be tripped.

Methods of setting automatic acceleration/deceleration]

Key operated LED display Operation
Displays the operation frequency.
o.0 (When standard monitor display selection £ 7 {[J is setto I/ [Op-

eration frequency])

RUH The first basic parameter “/ Lf H” (history function) is displayed.

oo Press the/\ key to change the parameter to 51! {.

Pressing the STR key allows the reading of parameter setting.

Press the A key to change the parameterto { or .

. Press the STR key to save the changed parameter. 51 { and the
parameter are displayed alternately.

if

006006

5.1.2 Manually setting acceleration/deceleration time

Set acceleration time from 0 (Hz) operation frequency to maximum frequency ~ H and deceleration time as
the time when operation frequency goes from maximum frequency F X to 0 (Hz).

Output frequency (Hz)




5.2

Parameter setting]

Title Function Adjustment range Default setting
RCT Acceleration time 1 0.0-3200 sec. 10.0
dEr Deceleration time 1 0.0-3200 sec. 10.0

Note: When the acceleration/deceleration time is set at 0.0 seconds, the inverter speed increases or reduces

speed within 0.05 seconds.

J¢ If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (For further details, see 13.1)

Increasing starting torque

[F L 2 ]: Automatic torque boost

e Function
Simultaneously switches inverter output (V/F) control and programs motor constants automatically (On-

line automatic-tuning function) to improve torque generated by the motor. This parameter integrates the
setting of special V/F control selection such as vector control.

Title Function Adjustment range Default setting
0: Disabled
T . 1: Automatic torque boost + auto-tuning
1
free Automatic torque boost 2: Sensorless vector control + auto-tuning 0
3: Energy saving + auto-tuning

Note: Parameter displays on the right always returnto [{  after setting. The previous setting is displayed on the left.

Ex.

1) Increasing torque automatically according to the load

| Set the automatic control 5!/~ is setto { (automatic torque boost + auto-tuning)

When the automatic control parameter & .{ = is set to 1 (automatic torque boost + auto-tuning), the inverter
keeps track of the load current in any speed range and automatically adjusts the output voltage to ensure
enough torque and stable operation.
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2)

Setting methods]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection 5 7 {1 is setto [ [Op-
eration frequency])

HUH The first basic parameter “/ Lf H” (history function) is displayed.

Press theA key to change the parameter to A .{ 2 (automatic torque
= boost)

Pressing the STR key allows the reading of parameter setting.

Press the A key to change the parameter to 1 (sensorless vector
] control + auto-tuning). (Programmed value at the right and the his-
tory at the left)

n .. oo | Pressthe STR key to save the changed parameter. & !/~ and the
U 1S TUE | harameter are displayed alternately.

00606

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter 7 = to
2 (automatic torque boost control) and the auto-tuning parameter F 4 7 i to & (auto-tuning).
= See 5.12

Note 2: Setting 5L/ to { automatically programs F £ to .

Note 3: The accuracy of auto-tuning can be increased by specifying the rated current of the driven motor, us-
ing the motor rated current setting parameter = 4 (5.

When using sensorless vector control
(increasing starting torque and high-precision operations)

| Set the automatic control 5 /& to & (sensorless vector control + auto-tuning)

Setting Automatic control A 1/ = to & (sensorless vector control + auto-tuning) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in
motor speed caused by fluctuations in load to provide high precision operation. This is an optimum feature for
elevators and other load transporting machinery.
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Setting methods]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation
stopped.)
(When standard monitor display selection 5 7 { I is setto [ [Op-
eration frequency])

Z
[

The first basic parameter “/ Lf H” (history function) is displayed.

pau
[nbng
paing

Press the A key to change the parameter to A 1/ & (automatic torque
boost)

p(u ]
[tng
LN}

Pressing the STR key allows the reading of parameter setting.

o Press the A\ key to change the parameter to & (sensorless vector

- control + auto-tuning). (Programmed value at the right and the his-
tory at the left)

, 5 | Press the STR key to save the changed parameter. 7/~ and the

Yt | parameter are displayed alternately.

(=2

c
=

1016 /O

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter 7 £ to
7 (Sensorless vector control) and the auto-tuning parameter = 4 [ [ to ' (auto-tuning).= See 5.12
Note 2: Setting 5L/ to & automatically programs ¥ to 7.

3) Energy-saving operation

| Automatic torque boost parameter 5L 2 is setto I (automatic energy saving + auto-tuning) |

When the automatic control parameter 5 {7 is set to § (automatic torque boost + auto-tuning), the inverter
always passes a current appropriate to the load for energy saving.

Setting methods]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection & 7 {[I is setto [ [Op-

eration frequency])

The first basic parameter “5 L 5 (history function) is displayed.

<
[abg
g

Press the A\ key to change the parameter to A L{ 2 (automatic torque
boost)

(]
[ang
X

Pressing the STR key allows the reading of parameter setting.

Change the parameter setting to 3 (energy saving + auto-tuning), us-
ing the A key.

Press the STR key to save the changed parameter. 5 L/ & and the
parameter are displayed alternately.

atu]
[RX]

e
g

X

=

[ng
Ly

90,606

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter F £ to
Nyl

Y (automatic energy saving) and the auto-tuning parameter £ 4 7 i to 2 (auto-tuning).
Note 2: When H {7 is setto 3, 7 £ is automatically setto .
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If sensorless vector control cannot be programmed....
First read the precautions about vector control in 5.11, 8.
i 1) If the desired torque cannot be obtained = see 6.17,2
i 2) If auto-tuning error “£ k£ =" appears = see 6.17,3
B 5!/~ (automatic torque boost) and £ (V/F control mode selection 1)

Automatic torque boost is the parameter for setting V/F control mode selection 1 (F . 3) and auto-
tuning (F 4 [ [7) together. That is why all parameters related to change automatically when A L/ & is

changed.
Automatically programmed parameters
Auc Pr Fuon
Check the programmed value of 7 £ . (If
1 | Displays I after resetting - | B2 is not changed, it becomes 0 (V/F -
constant)
i + - .
: Automat_lc torque boost 2 | Automatic torque boost Elzfecuted _
auto-tuning (47 after execution)
5 - | Sensorless vector control + 7 | sensorless vector control Executed
~ | auto-tuning - (5 after execution)
- . . . . Executed
3 + - L - .
7 | Energy saving + auto-tuning { | Automatic energy saving (0 after execution)

4) Increasing torque manually (V/F constant control)

This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also
be used to manually increase starting torque.

If VIF constant control is programmed after changing E’IJE’,_
Set V/F control mode selection 1 A £ = [7 (V/F constant).

= seeb5.11
Note 1: To further increase torque, increase the torque boost amount 1. 5.
How to set the torque boost amount 1. & = see 5.12
Note 2: V/F control selection 1 #{ = 1 (variable torque) is an effective setting for the load on such
equipment as fans and pumps. = see 5.11
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5.3

Specifying an operation mode, using parameters

[AU Y] Automatic function setting

e Function
Automatically programs all parameters (parameters described below) related to the functions by selecting
the inverter's operating method.

The major functions can be programmed simply.

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: Coast stop
] Automatic function setting 2: 3-wire operation 0:
3: External input UP/DOWN setting
4: 4-20mA current input operation
Automatically programmed functions and parameter set values
Default setting 1: Coast stop 2: 3-wire 3: External input 4: 4-20mA
operation UP/DOWN current input
setting operation
chbd L :));r;rfmon 0: Terminal board | 0: Terminal board | O: Terminal board | O: Terminal board
5: UP/DOWN
Fhbd 0: Potentiometer | O: Potentiometer | O: Potentiometer from external 1: VRF
contact

F {10 (Always) | 1: ST 0: Disabled 1. ST 1. ST 1: ST

F !l (FR) 2. FR 2:FR 2. FR 2: FR 2:FR

F1!2(RR) 3 RR 3 RR 3 RR 3 RR 3 RR

F 113 (RST) 10: RST 10: RST 10: RST 10: RST 10: RST

F ! !4 (DFL) 6: DFL 6: DFL 6: DFL 41:UP 6: DFL

F ! !5 (DFM) 7: DFM 7: DFM 7: DFM 42: DOWN 7: DFM

F {15 (DFH) 8: DFH 1: ST 49: HD 43: CLR 38: FCHG

Fold 0 (%) - - - 20 (%)

Note) See K-15 for input terminal functions.

Disabled (F L/ 4=11)

Input terminals and parameters

Coast stop (R L= 1)

are standards programmed at the factory.

Setting for coast stopping. In sink logic mode, closing the circuit between the DFH and COM terminals
places the inverter in standby mode and opening the circuit places it in coast stop mode, because ST
(standby signal) is assigned to the DFH terminal.




5.4

3-wire operation (F L 4=2")

Can be operated by a momentary push-button. HD (operation holding) is assigned to the terminal DFH. A self-
holding of operations is made in the inverter by connecting the stop switch (b-contact) to the DFH terminal and

connecting the running switch (a-contact) to the FR terminal or the RR terminal.

Refer to 7.2(3) for details.

External input UP/DOWN setting (H L

Y=3)

Allows setting of frequency with the input from an external contact. Can be applied to changes of frequen-
cies from several locations.
UP (frequency up signal input from external contact) is assigned to the DFL terminal, and DOWN (fre-
quency down signal input from external contact) are assigned to the DFM and CLR (frequency up/down
clear signal input from external contact) are assigned to the DFH terminals respectively. Frequencies can

be changed by input to the DFL and DFM terminals.

Refer to 6.5.2(3) for details.

4-20 mA current input(H L H=4)

Used for setting frequencies with 4-20mA current input. Switching between remote control and manual con-
trol (different frequency commands) can be made by turning on or off the DFH terminal, because FCHG
(forced change of frequency commands) is assigned to the DFH terminal with priority to current input.

Selection of operation mode

[C 0 < | Command mode selection

[F I 0 d | Frequency setting mode selection 1

e Function

These parameters are used to specify which input device (operation panel or terminal board) takes priority
in entering an operation stop command or a frequency setting command (internal potentiometer, VRF,
VRF2, operation panel, serial communication device, external contact up/down, VRF+VRF2).

<Command mode selection>

Title

Function

Adjustment range

Default setting

T
l'L’_’,

Command mode selection

0: Terminal board
1: Operation panel

1

Programmed value

7.

Terminal board
L'~ | operation

-

operation

] ON and OFF of an external signal Runs and stops operation.

[ Operation panel ] Press the and keys on the operation panel to Run and stop a run.
(Performs the Run and stop of a run when the optional expansion panel is used.)




* There are two types of function: the function that conforms to commands selected by [ /77 7/, and the function
that conforms only to commands from the terminal board. See the table of input terminal function selection in
Chapter 11.

* When priority is given to commands from a linked computer or terminal board, they have priority over the set-
tingof Z /1174,

<Frequency setting mode selection>
Title Function Adjustment range Default setting

: Built-in potentiometer

VRF

VRF2

: Operation panel 0

: Serial communication

: UP/DOWN from external contact

: VRF+VRF2 (Override)

y'
I
(R

Frequency setting mode selection 1

OCUAWNEO

[Programmed value]

-
S

. The internal potentiometer to the inverter is used for setting frequencies. Turning
Potentiometer

L ) the notches clockwise raises the frequency.

-
g

(. f VRF input ) A frequency command is set by means of a signal from an external input device
(.
L ) (VRF terminal: 0-10Vdc or 4-20mAdc).
4 3\ . . . . )
‘-:, VRF2 input An external signal (VRF2 terminal: 0-10Vdc) is used to specify a frequency
L ) command.

Press the @ key or the @ key on either the operation panel or the expan-

(XN]

Operation panel

L ) sion panel (optional) to set frequency.
4 3\

Y Communication Frequencies are set by commands from an external control unit.
. S
4 3\

5 UP/DOWN frequency| Terminals are used to specify an up/down frequency command.
. S
{ \

El : VRF+VRF2 (Override) The sum of the values entered through the VRF and VRF2 terminals is used as
L ) afrequency command value.
# No matter what value the command mode selection /7 [ o and the frequency setting mode selection

)

]

F 111 d are set to the control input terminal functions described below are always in operative state.

Reset terminal (default setting: RST, valid only for tripping)

Standby terminal (when programmed by programmable input terminal functions).

e External input tripping stop terminal command (when so set using the programmable input terminal func-
tion)
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¥r To make changes in the command mode selection £ /7 i & and the frequency setting mode selection 1
F 11 4, first stop the inverter temporarily.
(Can be changed while in operation when F 7 3 5 is setto 7.

B Preset-speed operation
L0 d: Setto [ (Terminal board).

F 11 d: valid in all setting values.

Meter setting and adjustment

[F 5L | Meter selection
[ FTT ] Meter adjustment

e Function
The signal output from the FRQ terminal is an analog voltage signal.
For the meter, use either a full-scale 0-1mAdc ammeter or full-scale 0-7.5Vdc (or 10Vdc-1mA) voltmeter.
Switching to 0-20mAdc (4-20mAdc) current input can be made by turning the FRQ slide switch to
the | position. When switching to 4-20mAdc current input, make adjustments using F§ 9 { (ana-
log output gradient) and F § 92 (analog output bias).

Connected meter selection parameters]

Title Function Adjustment range Default setting

0: Output frequency

1: Output current

2: Set frequency

3:DC voltage

4: Output voltage command value

5: Input power

6: Output power

7:Torque

8: Torque current

9: Motor cumulative load factor

Meter selection 10: Inverter Cu_mulati\_/e load factor_ 0

11: DBR (braking resistor) cumulative load
factor

12: Frequency setting value (after PID)

13: VRF Input value

14: VRF2 Input value

15: Fixed output 1 (Output current: 100%)

16: Fixed output 2 (Output current: 50%)

17: Fixed output 3
(Other than the output current: 100%)

18: Serial communication data

19: For adjustments (fm set value is displayed.)

]
|
[Xy]
—~

Meter adjustment - -
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B Resolution
All FRQ terminals have a maximum of 1/256.

B Example of 4-20mA programmed output (for details, see 6.20.2)

a4
Il R
[}
[}
[}
[}
[}
Fi !
[}
0 ! .
0 100%
Note) Note that, if fmsl is set to 7 (torque), data will be updated at intervals of more than 40 ms.

B Adjustment scale with meter adjustment = /7 parameter
Connect meters as shown below.

<Frequency meter> <Ammeter>

Meter: Frequency meter
(default setting)

Meter: ammeter
O (FhOsL=1

+ =

FRQ FRQ

HF-320c HF-320cF

COM COoM

The reading of the
frequency meter
will fluctuate during
scale adjustment.

The reading of the
ammeter will
fluctuate during
scale adjustment.

* Optional frequency meter

* Make the maximum ammeter scale at least 150 percent
of the inverter's rated output current.
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[Example of how to adjustment the FRQ terminal frequency meter]

* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
Displays the operation frequency.
- E0.0 (When standard monitor display selection £ 7 {I is set to £ [Operation
frequency))
RUH The first basic parameter “5 L{ 5 (history function) is displayed.
@ @ F Press either the A or theV key to select “F /7",
&o.n Press the STR key to display the operation frequency
Press either the A key or theV/ key to adjust the meter.
The meter reading will change at this time but be careful because there
will be no change in the inverter's digital LED (monitor) indication.
]
L. e

AR [Hint]
It's easier to make the adjustment if you
push and hold for several seconds.

The adjustment is complete. ~ /7 and the frequency are displayed alter-
nately.

+

The display returns to its original indications.
(When standard monitor display selection ~ { {/{ is setto /i [Operation
frequency])

B Adjusting the meter in inverter stop state
If, when adjusting the meter for output current, there are large fluctuations in data during adjustment, making
adjustment difficult, the meter can be adjusted in inverter stop state.

When setting ~

Tec
llbl_

to {5 for fixed output 1 (100% output current), a signal of absolute values will be out-

put (inverter's rated current = 100%). In this state, adjust the meter with the F /7 (Meter adjustment) parame-

ter.

Similarly, if youset F 75, to {5

for fixed output 2 (output current at 50%), a signal that is sent out when

half the inverter's rated current is flowing will be output through the FRQ terminal.
After meter adjustment is ended, set F /75 /. to ! (output current).
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5.6 Standard default setting

[E 5 F | Default setting

e  Function,
Allows setting of all parameters to the standard default setting, etc. at one time.
Note that F /7, FI5L, F {05, FEE S and F 55 will not be reset to their factory default settings.

Title Function Adjustment range Default setting

: 50Hz default setting

: 60Hz default setting

Don’'t choose

: Trip record clear

Cumulative operation time clear

: Initialization of type information

Don’t choose

: Standard default setting
(Initialization)

: Cumulative fan operation time re-

cord clear

[(nd

Default setting

©

% This function will be displayed as 0 during reading on the right. This previous setting is displayed.

Example:

* £ 4P cannot be set during the inverter operating. Always stop the inverter first and then program.

Programmed value

Trip clear (£ Y7 = H)

Setting £ Y 7 to Y initializes the past four sets of recorded error history data.
J¢ The parameter does not change.

Cumulative operation time clear (£ ¥~ = &)

Setting £ 4 F to 5 resets the cumulative operation time to the initial value (zero).

Cumulative operation time clear (£ ¥ 7 = &)

Setting typ to & clears the trips when an £ £ 45 P format error occurs. But if the £ £ 4 F displayed, call us.

Default setting (£ 4 F = &)

Setting £ 5 F to & will return all parameters to the standard values that were programmed at the factory.
¥ When & is programmed, < will be displayed for a short time after setting and will then be

erased and displayed the original indication 0.0. Trip history data will be cleared at this time.
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Cumulative fan operation time record clear (£ %7 = &)

Setting £ 4 F to 5 resets the cumulative operation time to the initial value (zero).
Set this parameter when replacing the cooling fan, and so on.

5.7 Forward/reverse run selection
(Operation panel operation)

[ F r | Forward/reverse run selection (Operation panel operation)

e Function
Program the direction of rotation of the motor when the running and stopping are made using the RUN
key and STOP/RESET key on the operation panel.
Valid when 7 & (command mode) is setto { (operation panel).

B Parameter setting

Title

Function Adjustment range Default setting

0: Forward run
1:Reverse run
Forward/reverse run selection (Opera- | 2: Forward run
tion panel operation) (F/R switching possible)
3:Reverse run

(F/IR switching possible)

When F - is setto & or 5 and an operating status is displayed, pressing the @ key with the @ key
held down changes the direction of rotation from reverse to forward after displaying the message

“F - - F. Pressing the@ key again with the @ key held down changes the direction of rotation from
forward to reverse after displaying the message “F - - .

Check the direction of rotation on the status monitor. For monitoring, see8.1

F - - F: Forward run

F - - - : Reverse run

When the FR and RR terminals are used for switching between forward and reverse rotation from the
terminal board, the F - forward/reverse run selection parameter is rendered invalid.

Short across the FR-COM terminals: forward rotation

Short across the RR-COM terminals: reverse rotation.

The inverter was factory-configured by default so that shorting terminals FR-COM and terminals RR-
COM simultaneously would cause the motor to slow down to a stop. Using parameter = {5, however,
you can choose between stop and reverse run.

Using the parameter ~ {5, however, you can select between forward run and reverse run.

This function is valid only when £ /7 o is setto { (operation panel).
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5.8 Maximum frequency

[ FH | Maximum frequency

e Function

1) Programs the range of frequencies output by the inverter (maximum output values).
2) This frequency is used as the reference for acceleration/deceleration time.

When [FH]=80Hz #“This function determines the value™:
. i inline with the ratings of the motor |
: and load. i
i =T i+ Maximum frequency cannot be
;When F H[F60Hz adjusted during operation.To
: ;. adjust, first stop the inverter. .
0 100%  Frequency setting signal (%)
* If FH isincreased, adjust the upper limit frequency .{{ as necessary.
B Parameter setting
Title Function Adjustment range Default setting
FH Maximum frequency 30.0-500.0 (Hz) 60.0

5.9 Upper limit and lower limit frequencies

[ ! | Upper limit frequency
[ L L ] Lower limit frequency

e Function

Programs the lower limit frequency that determines the lower limit of the output frequency and the upper
limit frequency that determines the upper limit of that frequency.

Upper limit
Output frequency (Hz) frequency Output frequency (Hz)

= £/

777

o 1(;0% 0 o ;00%
Frequency setting signal Frequency setting signal
* Frequencies that go * The output frequency
higher than /! will not cannot be set at less than
be output. Ll
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B Parameter setting

Title Function Adjustment range Factory.default
setting

i Upper limit frequency 0.5- FH (Hz) 60.0

Ll Lower limit frequency 0.0- /L (Hz) 0.0

5.10 Base frequency

[ | Base frequency 1
[ L o |: Base frequency voltage 1

e Function
Sets the base frequency and the base frequency voltage in conformance with load specifications or the
Base frequency.

Note: This is an important parameter that determines the constant torque control area.

Base frequency voltage
L l‘_ Lt
=
(0]
g
S
H
p=}
¢)
0 Output frequency (Hz)
Title Function Adjustment range Factory default setting
i Base frequency 1 25.0-500.0 (Hz) 60.0
, Base frequency voltagel 50-330 (V) : 200V class 200 (200V class)
L quency voltag 50-660 (V) : 400/600V class 400 (400V class)
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5.11 Selecting control mode

[F £ |: VIF control mode selection

. Function
With HF-320:F, the V/F controls shown below can be selected.
OV/F constant
OVariable torque
OAutomatic torque boost control *1
OSensorless vector control *1
OAutomatic energy saving *1
ODynamic automatic energy-saving (for fans and pumps)
(*1) "Automatic torque boost™: A !f & parameter can automatically set this parameter and auto-tuning at a time.

B Parameter setting
Title Function Adjustment range Default setting

0: V/F constant

1: Variable torque

2: Automatic torque boost control

3: Sensorless Vector control

4: Automatic energy-saving

5: Dynamic automatic energy-
saving (for fans and pumps)

6: Don't choose

-l
L g

V/F control mode selection 1

Steps in setting are as follows
(In this example, the V/F control mode selection parameter - /- is set to 7 (sensorless vector control).

Setting V/F control mode selection to 3 (sensorless vector control)]
Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection £ 7 {! is setto
[Operation frequency])

BUH The first basic parameter “/ [{ H” (history function) is displayed.

Press the A key to change the parameter to 7 = (V/F control mode
selection).

Press the STR key to display the parameter setting. (Standard
default setting: & (automatic torque boost control)).

= Press the/A key to change the parameter to 5 (vector control).

Press the STR key to save the changed parameter. F £ and
parameter set value “ 3" are displayed alternately.

010,606,
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Warning:
When setting the V/F control mode selection 1 parameter (F £ ) to any number between & and 5, be sure
to set at least the following parameters.
F Y !5 (Motor rated current): See the motor's nameplate.
F Y !5 (No-load current of motor): Refer to the motor test report.
F Y ! 7 (Rated rotational speed of motor): See the motor's nameplate.
Set also other torque boost parameters (F 5 ! to F 4 5 4), as required.

1) Constant torque characteristics
| Setting of V/F control mode selection F £ to [} (V/F constant)

This is applied to loads with equipment like conveyors and cranes that require the same torque at low
speeds as at rated speeds.

Base frequency voltage A

© O Output voltage (%)

Base frequency ) Output frequency (Hz)

* To increase the torque further, increase the setting value of the manual torque boost v & .
= For more details, see 5.12.

2) Setting for fans and pumps
| Setting of V/F control mode selection '+ to { (variable torque)

This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in
relation to load rotation speed is proportional to its square.

Base frequency voltage A\
) —
L L Lt e\o/
[0
(o))
8
=
>
=
=)
o
=
>
()]
b ¢
0

Base frequency Output frequency (Hz)
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3)

*

4)

Increasing starting torque

| Setting of V/F control mode selection £ to & (automatic torque boost control)

Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.
This gives steady torque for stable runs.

Output voltage(%)

m:Automatically

adjusts the
amountof torque 0
boost,

Base frequency Output frequency (Hz)

Note: This control system can oscillate and destabilize runs depending on the load. If that should
happen, set V/F control mode selection /£ to 0 (V/F constant) and increase torque manually.

Motor constant must be set
If the motor you are using is a 4P Sumitomo AF motor and if it has the same capacity as the inverter, there is
basically no need to set the motor constant. In any other case, be sure to set the parameters - 4 {5 to
F Y ! 7 properly.
Be sure to set F 4 {5 (rated current of motor) and F % ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F & {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.
1) Auto torque boost and a motor constant (auto-tuning) can be set at once.

To do so, set the basic parameter 51/ 2 to {.  =For details, see 1in 5.2.

X

2) The motor constant can be automatically set (auto-tuning). Set the extended parameter F 4 7 i to
= For details, see selection 2in 6.17.
3) Each motor constant can be set individually. = For details, see selection 3in 6.17.

Sensorless vector control - increasing starting torque and achieving high-
precision operation.
| Setting of V/F control & £ to 3 (Sensorless vector control) |

Using sensor-less vector control with a Sumitomo AF motor will provide the highest torque at the low speed
ranges.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the low speeds.

(3) Effective in elimination of load fluctuations caused by motor slippage.
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*

5)

6)

Motor constant must be set

If the motor you are using is a 4P Sumitomo AF motor and if it has the same capacity as the inverter, there is
basically no need to set the motor constant. In any other case, be sure to set the parameters - 4 {5 to

F Y ! 7 properly.

Be sure to set F 4 {5 (rated current of motor) and F % ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F & {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.

1) The sensorless vector control and motor constants (auto-tuning) can be set at a time.
Set the basic parameter 51/ to . = For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning).
Set the extended parameter F 477 to 2. = For details, see selection 2 in 6.17.
3) Each motor constant can be set individually. = For details, see selection 3 in 6.17.

Energy-saving
Setting of V/F control mode selection F £ to 4 (automatic energy-saving) |

Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits
the load.
Motor constant must be set
If the motor you are using is a 4P Sumitomo AF motor and if it has the same capacity as the inverter, there is
no need to set the motor constant. In any other case, be sure to set the parameters = & {5 to 5~ ! 7 prop-
erly.
Be sure to set £ 4 {5 (rated current of motor) and £~ ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of £~ {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.
1) Automatic energy-saving operation and a motor constant can be set at once. Set the basic parameter
Aldto 3.

= For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning). Set the extended parameter £ “ 7 [ to 2.

= For details, see selection 2in 6.17.
3) Each motor constant can be set individually. = For details, see selection 3in 6.17.

Achieving further energy savings
| Setting of V/F control mode selection £ to 5 (dynamic automatic energy-saving) |

More substantial energy savings than those provided by setting F £ to Y can be achieved in any speed
range by keeping track of the load current and passing a current appropriate to the load. The inverter cannot
respond to rapid load fluctuations, so that this feature should be used only for loads, such as fans and pumps,
that are free of violent load fluctuations.
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*

7

Motor constant must be set
If the motor you are using is a 4P Sumitomo AF motor and if it has the same capacity as the inverter, there is
no need to set the motor constant. In any other case, be sure to set the parameters 4 {5 to F 4 { 7 prop-
erly.
Be sure to set F 4 {5 (rated current of motor) and F % ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F & {5 (no-load current of motor), refer to the motor test report.
For other types of motors, there are two ways to set a motor constant.
1) The motor constant can be set automatically (auto-tuning). Set the extended parameter ~ 4 7 to .

= For details, see selection 2 in 6.17.
2) Each motor constant can be set individually = For details, see selection 3 in 6.17.

Precautions on sensorless vector control

1) When exercising sensorless vector control, be sure to set the extended parameters =% {5 to F Y {7
properly. Be sure to set F 4 {5 (rated current of motor) and F & { 7 (rated speed of motor) correctly, as
specified on the motor's nameplate. For the setting of 7 & {5 (no-load current of motor), refer to the mo-
tor test report.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base fre-
quency (i ). The same characteristics will not be obtained in areas above the base frequency.

3) Set the base frequency to anywhere from 40 to 120Hz during sensorless vector control (7 £ =3).

4) Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capacity or
one rank below.

The minimum applicable motor capacity is 0.1kW.

5) Use a motor that has 2-8 P.

6) Always operate the motor in single operation (one inverter to one motor). Sensorless vector control can-
not be used when one inverter is operated with more than one motor.

7) The maximum length of wires between the inverter and motor is 30 meters. If the wires are longer than 30
meters, set standard auto-tuning with the wires connected to improve low-speed torque during sensorless
vector control.

However the effects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhat lower.

8) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motor-generated torque. Setting auto-tuning may also cause a trip (£ £ = {) rendering sensorless vector
control unusable.
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5.12 Manual torqgue boost - increasing torque boost at low
speeds

[ & | Torque boost 1

e Function
If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this

parameter. ]

Base frequency voltage
Lt L Lt

[

g

58

ED

5

o

¢
Base frequency Output frequency (Hz)
Parameters
Title Function Adjustment range Default setting

0.0 - 30.0 (%) According to model
(See Chapter 11, K-14)

Torque boost 1

[
Lo

* Valid when P £ is set to 0 (V/F constant) or 1 (square reduction)
Note 1: The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost

rate too much because it could cause an overcurrent trip at startup.

5.13 Setting the electronic thermal

[ H -] Motor electronic-thermal protection level 1
[ L ] Electronic thermal protection characteristic selection

e Function
This parameter allows selection of the appropriate electronic thermal protection characteristics according

to the particular rating and characteristics of the motor.
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B Parameter setting

Title Function Adjustment range Default setting
Motor electronic thermal pro-
| Iy N - 0,
L tection level 1 10-100 (%) 100
Setting Overload | Overload
value protection stall
0 ©) X
1 Standard ®] O
P Electronic-thermal protection 2 motor X X o
He characteristic selection 3 X @)
4 @] X
5 AI_: motor O O
6 (inverter X X
7 motor) » o)

* O :valid, x : invalid

1) Setting the electronic thermal protection characteristics selection and
motor electronic thermal protection level 1

The electronic thermal protection characteristics selection . /7 is used to enable or disable the motor over-
load trip function ({7 L ') and the overload stall function.
While the inverter overload trip (£f{ {) will be in constant detect operation, the motor overload trip (L ')

can be selected using the parameter [J! /7.

Explanation of terms

Overload stall: This is an optimum function for equipment such as fans, pumps and blowers with :
variable torque characteristics that the load current decreases as the operating speed
decreases. :
When the inverter detects an overload, this function automatically lowers the output
frequency before the motor overload trip £, ' is activated. This function operates a
motor at frequencies that allow the load current to keep its balance so that the in-
verter can continue operation without being tripped. :

Note: Do not use the overload stall function with loads having constant torque characteristics (such as

conveyor belts in which load current is fixed with no relation to speed). ;

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling

effects for the motor. This speeds up the start of overload detection operations when a standard motor is
used in order to prevent overheating.
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B Setting of electronic thermal protection characteristics selection i ..

o
LN

Setting value | Overload protection Overload stall
o (@) X
{ (@) (@)
c X X
3 x @)

O :valid, x : invalid

B Setting of motor electronic thermal protection level 1] £ H |

Note:

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor

is smaller than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H i~ so
that it fits the motor's rated current.
Output current reduction factor
[%6)/[A]
[EH <10
[EH-]x055
0 :
30Hz Output frequency (Hz)
Note: The motor overload protection start level is fixed at 30Hz.

Example of setting: When the HF3212-A75 is running with a 0.4kW motor having 2A rated current]
Key operated LED display Operation

Displays the operation frequency. (Perform during operation
stopped.)

(When standard monitor display selection F 7 {[J issetto 0
[Operation frequency])

It
£

ain]
(ng

The first basic parameter “5 L 5 (history function) is displayed.

Press either theA key or the¥V key to change the parameter to

@ @ l‘_'H:'.

Press the STR key to display the parameter setting. (Standard de-
fault setting: 100%)

Press theA key to change the parameter to 4= %
@ @ (=motor rated current/inverter output rated current x

-
ba(ng
=

[y
<

£
X

X

T
g
(g
=

100=2.0//4.8x100).
i

Press the STR key to save the changed parameter. = X~ and the
parameter are displayed alternately.
The rated output current of the inverter should be calculated from the rated current for frequencies below
I

4kHz, regardless of the setting of the PWM carrier frequency parameter (5 3 3 ).
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[Using a AF motor (motor for use with inverter)]

-~

~
K2
g

-

B Setting of electronic thermal protection characteristics selection

Setting value | Overload protection Overload stall
Y O X
5 o o}
& X x
1 x O

O :valid, x : invalid
AF motors (motors designed for use with inverters) can be used in frequency ranges lower than those
for standard motors, but their cooling efficiency decreases at frequencies below 6Hz.

W Setting of motor electronic thermal protection level 1[£ H ]
If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor
is smaller than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H - so
that it fits the motor's rated current.
*__If the indications are in percentages (%), then 100% equals the inverter's rated output current (A).

Output current reduction factor [%]/[A]

[£410
£ 4r]x0.6

5

0 H
6Hz )
Output frequency (Hz)
Setting the motor overload starting level
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2) Inverter over load characteristics
Set to protect the inverter unit. Cannot be changed or turned off by parameter setting.
To prevent the inverter overload trip function (¥ £ {) from being activated too easily, lower the stall preven-
tion level (F & ! {) or increase the acceleration time (& L ) or deceleration time (Z £ ).

Inverter overload
Time [sec]

‘A

(100% = inverter rated output current)

60

Output current [%]

110% 150%

Inverter overload protection characteristics
*__To protect the inverter, overload trip activates in a short period of time when output cur-

rent reaches 150% or higher.

5.14 Preset-speed operation (speeds in 15 steps)

5 - | T |: Preset-speed operation frequencies 1-7

e Function
A maximum of 15 speed steps can be selected just by switching an external contact signal. Multi-speed
frequencies can be programmed anywhere from the lower limit frequency L . to the upper limit frequency i

When fire-speed control is assigned to the terminal board, the function of setting fire-speed operation frequencies
is assigned to F 279 4.
See 6.11.2, "Fire-speed control.

[Setting method]
1) Run/stop

The starting and stopping control is done from the terminal board.
Title Function Adjustment range Setting value

0: Terminal board
1: Operation panel

=i Command mode selection 1

"‘l
IZ‘

Note: If speed commands (analog signal or digital input) are switched in line with preset-speed operations, select
the terminal board using the frequency setting mode selection = /73 . = See 3)or5.4
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2)  Preset-speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Funtion Adjustment range Setting value
c_ 4 Preset-speed operation frequencies | , , ,,, See Chapter 11,
Tl =T | LL‘UL(HZ)
1-7 K-3
Setting from speed 8 to speed 15
Title Function Adjustment range Setting value
£287- 1294 Preset-speed operation frequencies Ll UL (H2) See Chapter 11,
8-15 K-7
Examples of preset-speed contact input signals: Slide switch SW1 set to sink logic
O: ON -: OFF (Speed commands other than preset-speed commands are valid when all are OFF)
. Preset-speed
Terminal
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 | 15
DFL- (@) - O - (@) - (@) - O - (@) - o - (@)
COM
DFM- - o | O - - o | O - - o | O - - o | O
COM
DFH- - - - O] O] O] O - - - - O] O | O|O
COM
RST- - - - - - - - o|j]o|j]o|j]Oo]J]OoO|]O|O|O
COM

J¢ Terminal functions are as follows.

Terminal DFL .......... Input terminal function selection 4 (DFL)

-
Fo

{4=5 (Preset-speed command 1: DFL)

Terminal DFM ......... Input terminal function selection 5 (DFM)

F { 15=" (Preset-speed command 2: DFM)
Terminal DFH.......... Input terminal function selection 6 (DFH)

F ! {E=8 (Preset-speed command 3: DFH)
Terminal RST.......... Input terminal function selection 3 (RST)

-
o

{ 3=5 (Preset-speed command 4: DFHH)

v DFHH is not allocated to standard default setting. Use the input terminal function selection to allocate

DFHH an idle terminal. In the above example the RST terminal is used for DFHH.
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[Example of a connection diagram] (SW1 set to sink logic)

FR (Forward

RR (Reverse

run)

run)

COM

DFL

DFM

DFH

RST

Forward

Reverse

Common

Preset-speed 1 (DFL)

Preset-speed 2 (DFM)

Preset-speed 3 (DFH)

Preset-speed 4 (DFHH)

3) Using other speed commands with preset-speed command
Commang?%cz_}ds selection 0: Terminal board 1: Operation panel
1: VRF 1: VRF
) 0: Built-in 2: VRF2 . . 4:Comm | O: Built-in | 2: VRF2 . . .
Frequency setting potentio | 5: UP/DOWN | 3 OPeration | = et | potentio | 5: up/pown | 3 Operation | 4:Commu
mode selection F /I [/ o panel panel nication
meter or on meter or
6: VRF + VRF2 6: VRF + VRF2
Potenti- ) Operation Com_munlc
Entered Preset-speed command valid Note) ometer Terminal com- panel com- ation
command mand valid : command
h mand valid b
Preset-speed valid valid
command Potentiome- inal Operation Com_munl )
Not ter com- Terminal com- panel com- cation (The inverter doesn't accept Preset-speed command.)
entered ) mand valid . command
mand valid mand valid .
valid
Note) The preset-speed command is always given priority when other speed commands are input at the

same time

Below is an example of 7-step speed operation with standard default setting.
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Output frequency S
[Hz] A s

ON
FR-COM —I l—l o

OFF

DFL-COM

: : : ¢ : oN

DFM-COM I | | I | I OFF
|— i—i ON

DFH-COM | OFF

Example of 7-step speed operation
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6. Extend

I's

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify
parameter settings as required. See Section 11, Table of extended parameters.

6.1

Input/output parameters

6.1.1

Low-speed signal

[F (I ] Low-speed signal output frequency

Function
When the output frequency exceeds the setting of ~
can be used as an electromagnetic brake excitation/release signal.
This signal can also be used as an operation signal when F
is put out if the output frequency exceeds 0.0Hz.
% Relay output (250Vac-1A (cos$=1), 30Vdc-0.5A, 250Vac-0.5A (cos¢=0.4)

at RY-RC, FA-FC-FB terminals.
% If the inverter is so set, the signal will be put out through the open collector DRV and OM output

terminals (24 Vdc-Max. 50 mA).

Parameter setting]

{7 I an ON signal will be generated. This signal

{111 is set to 0.01, because an ON signalg

Title Function Adjustment range Default setting

F

{
|

Low-speed signal output frequency 0.0~ FH (H2) 0.0

Z
=

Output frequency [Hz] A

Set frequency

"
3
o u

Low-speed signal output
RY-RC teminals
P24V-DRV terminds
FA-FC-FB terminals

Time [s]
] ON
OFF

E_ow-speed signal outhEI | I_ 8|’;IF

Inverted




An example of the connection of the open collector DRV terminal An example of the connection of the relay output terminals

| 24V 24V

—




6.1.2 Output of designated frequency reach signal
[F_ {2 ] Speed reach detection band

e Function H
When the output frequency becomes equal to the setting by designated frequency +F /77, an ON or :
OFF signal is generated. ;

B Parameter setting of designated frequency and detection band
Title Function Adjustment range Default setting

F {2 | Speed reach detection band 0.0~ FH (Hz) 25

U

atu]
iy

B Parameter setting of output terminal selection

Title Function Adjustment range Default setting

Output terminal

{ | selection 2A

(DRV-OM)

Note: Select the F { 3 [J parameter to specify RY-RC terminal output, or the 5 { 3 2 parameter to specify
FA-FC-FB terminal output.

0-255 6: RCH (designated frequency - ON signal), or
(See Section 11, K-18) 7: RCHN (designated frequency - OFF signal)

-t
o

[XN]

Output frequency [Hz]

| Designated frequency |+
| Designated frequency |

[Designated frequency] - [F_{7 7] \

Set frequency speed reach signa 0 )Time k]

P24v-DRV

RY-RC

FA/FC/FB ON
Em— ———— OFF

Set frauency spped reach signa: - [ ON

Invered OFF
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6.1.3 Output of set frequency speed reach signal

[F_{II ] Speed reach setting frequency
[F {0 2] Speed reach detection band

e Function

When the output frequency becomes equal to the frequency set by = (I {+F {7, an ON or OFF
signal is generated.

B Parameter setting of frequency and detection band

Title Function Adjustment range Default setting
F 10 ! | Speed reach setting frequency 0.0 ~ FH (Hz) 0.0
F 112 | Speed reach detection band 0.0~ FH (Hz) 2.5

B Parameter setting of output terminal selection

Title Function Adjustment range Default setting
. 8: RCHF (designated frequency - ON
- (T Output terminal 0-255 . .
G A A | .
F {37 | selection 2A (DRV-OM) | (See Section 11, K-18) signal), or 9: RCHFN (designated
frequency - OFF signal)

Note: Select the F { [/ parameter to specify RY-RC terminal output, or setthe ~ {7
No. to 8 or 9 to specify FA-FC-FB terminal output.

parameter function

If the detection band value + the set frequency is less than the designated frequency

Output frequency [Hz]

T B SR A ——— \
-- —/ ——————— \
Fira-FEE p-—f - - -
Set frauency speed reachsignal 0 / \ )
RY-RO terminas )Tlme 5]
[P24V-DRVterm'neis }
FA-FC-FB terminals || ON
) OFF
et frequency speed reach signal:
Invered ON
OFF
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6.2 Input signal selection

6.2.1 Priority selection (both FR-COM, RR-COM are ON)

[F {05 | Priority selection (both FR-COM, RR-COM are ON)

e Function
This parameter allows you to select the direction in which the motor runs when a forward run (FR)

command and a reverse run (RR) command are entered simultaneously.
1) Reverse
2) Slowdown stop

B Parameter setting

Title Function Adjustment range Default setting
corc Priority selection (both FR-COM, RR- 0: Reverse 1
" 'Y< 1 coMare ON) 1: Slowdown stop
[F {05 = ! (Stop)]: If an FR command and an RR command are entered simultaneously,

the motor will slow down to a stop.

Output frequency [Hz] A

Set frequency
0 : Time[s]
: :
Run forward signal 82,:
ON
Run backward signal OFF




05 = I (Reverse)]: If an FR command and an RR command are entered simultaneously,

the motor will run in the reverse direction.

Output frequency [Hz] A

Set frequency

Forward run|

0 Time [s]

Reverse run|

Set frequency

Run forward signal ' ON
] | ______ OFF

Run backward signal ON

OFF

6.2.2 Chanqing the functions of VRF and VRF2 terminals
[F_ {5 ] VRF/VRF2 terminal function selection

e Function

This parameter allows you to choose between signal input and contact signal input for the VRF and
VRF2 terminals.

B Parameter setting

Title Function Adjustment range Default setting
0: VRF - analog input VRF2 - anolog input
1: VRF - anolog input VRF2 - contact input (Sink)
Analog/contact input 2: E/SR;IIZJr—Czl;alog input VRF2 - contact input
function selection . . .
(VRF/VRF2 terminal) 3: E/SFfr']:k) contact input (Sink) VRF2 - contact input
4: VRF - contact input (Source) VRF2 - contact
input (Source)

ata]
[Xn

*

When using the VRF and VRF2 terminals as contact input terminals in sink logic connection, be sure to
insert a resistor between the P24V terminal and the VRF/VRF2 terminals. (Recommended resistance:
4.7kQ-1/2W)

Note: When using the VRF terminal as a contact input terminal, be sure to turn the VRF slide switch to the V
position.




6.3 Terminal function selection

6.3.1 Keeping an input terminal function always active (ON)
[F_{ (] Always-active function selection

e Function
This parameter specifies an input terminal function that is always to be kept active (ON). (Only one
function selectable)

B Parameter setting
Title Function Adjustment range Default setting

)
ol

! | Always-active function selection 0-64 (See section 11, K-15) 1 (Standby)

c

6.3.2 Modifying input terminal functions

[F { {{]: Input terminal selection 1 (FR)
[F { {7 Input terminal selection 2 (RR)
[F { {3]: Input terminal selection 3 (RST)
[F { {4]: Input terminal selection 4 (DFL)
[F { {5]: Input terminal selection 5 (DFM)
[F { {E]: Input terminal selection 6 (DFH)
[F { {7]: Input terminal selection 7 (VRF2)

F ! {8 Input terminal selection 8 (VRF)
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e Function

Use the above parameters to send signals from an external programmable controller to various control
input terminals to operate and/or set the inverter. :
The desired contact input terminal functions can be selected from 65 types (0-64). This gives system desigri
flexibility. (Note, however, for £ { { T and F { { &, a function can be selected from among 13 functions§
(5-17).)
Note that the setting 52 (forced operation) can be enabled only when the inverter is so configured at thef
factory. For more information, contact your local Sumitomo dealer.
The functions of the VRF2 and VRF terminals can be selected between analog input and contact input
by changing parameter settings F {1 5.
To use the VRF and VRF2 terminals as contact input terminals, you need to set = {5 to the number
(1 to 4) that suits your needs, since analog input (voltage signal input) is assigned to the terminals by :
default.

B Setting of contact input terminal function

'I'Se;mibr;alll Title Function Adjustment range Default setting
- F {111 | Always-active function selection 1(ST)
FR F ¢! { | Inputterminal selection 1 (FR) 2 (FR)
RR F ¢ {2 | Input terminal selection 2 (RR) 0-64 3 (RR)
RST F ¢ !3 | Input terminal selection 3 (RST) (See section 11, K- [ 10 (RST)
DFL F ¢ !4 | Input terminal selection 4 (DFL) 15-17) 6 (DFL)
DFM F { !5 | Inputterminal selection 5 (DFM) 7 (DFM)
DFH F { !5 | Input terminal selection 6 (DFH) 8 (DFH)
Only when F {{} 5 is set to 1-4, the following terminals are ] .
valid.
VRF2 F {7 | Input terminal selection 7 (VRF2) 9 (DFHH)
— — 5-17 (Note 2)
VRF F { !B | Input terminal selection 8 (VRF) 5 (AD2)

Note 1: The function that has been selected using ~ { ![ (always-active function selection parameter) is
always activated.

Note 2: When using the VRF and VRF2 terminals as contact input terminals in sink logic connection, be sure
to insert a resistor between the P24V terminal and the VRF/VRF2 terminals. (Recommended
resistance: 4.7kQ-1/2W)

Be sure to turn the VRF slide switch to the V position.
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B Connection method
1) A-contact input

- Sink setting
I A-contactswitch I

Input terminal
/ *This functionis activated when the input

terminaland COM (common) are short
circuited. Use this function to specify
forwardfreverse runor apreset-speed
operation.

2) Connection with transistor output

I Programmable con troller
Inverter

* Operation can be controlled by connecting the
Input input and COM (common) terminals to the

terminal output(no-contacts switch) of the programmable
contoller. Use this function to specify
forward/reverse run or a preset-speed operation .
Use atransistor thatoperates at24 Vdc/5SmA.
COM

* Interface between programmable controller and inverter B

Note 1. When using a programmable controller with open collector outputs for control, connect it to the
PCS terminal, as shown in the figure below, to prevent the inverter from malfunctioning be-
cause of a current that flows in.

Also, be sure to turn the SW1 slide switch to the PCS position.

Piog ammasle conliole Invartmr

+240 Slide switch SW1

4
| '_;-uw — '
| +e ,
Powsr FR - OFH
supply
L com
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3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
For more details, see 2.3.2.

6.3.3 Modifying output terminal functions

[F {30 Output terminal selection 1A (RY-RC)
[F {3 {]: Output terminal selection 2A (DRV-OM)
F { 3] Output terminal selection 3 (FA, FB, FC)

[F {3 7] Output terminal selection 1B (RY-RC)
F {35 Output terminal selection 2B (DRV-OM)

[F {35 Output terminal logic selection (RY-RC, DRV-OM)

" e Function
Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the RY-RC, DRV-OM and FL (FA, FB and FC) terminals on the terminal
board, you can use 58 functions and functions obtained by combining them.
To assign only one function to output terminals, assign the functionto = {F and F {3 ! while
leaving F {3 7to F {35 asthey are set by default.

B Examples of application

Fa,
'i.-‘-‘I_E_
or
Function of FAB,C: A [FL
Can be set using parameter £ ;32 ' T |
FC
s
Ay
o
Function of RY-RC: v [RY]
Can be set using parametar F /30./77.1379
':'.H:_‘.
| O
L
Function of DRV-0OM; J
Can be set using parameter £ /3 10328039 A
7 A
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(1) Assigning one function to an output terminal

Tse;mg;elll Title Function Adjustment range Default setting
RY - RC 30 Output terminal selection 1A 254 (Always OFF)
DRV-OM | F (3! | Outputterminal selection 2A 0-255 14 (Run)

FL o Output terminal selection 3 (See section 11.) .
(A, B, C) Foiac 10(Failure FL)

Y¢  When assigning one function to each output terminal, set parameters £ {35 to F {32 only
Do not change but leave parameters £ {3 7 to F {35 as they were set by default.
(Standard default setting: = 3 7=255, F {35=255, F {35=0)

(2) Assigning two functions to a group of terminals
A signal is sent out when the two functions assigned are activated simultaneously.

Terminal . Function . .
Title Adjustment range Default setting

symbol
RY-RC £an Output terminal selection 1A 254 (Always OFF)
DRV-OM £ i3 Output terminal selection 2A 0-255 14 (Run)
RY-RC £ 137 | Output terminal selection 1B (See section 11.)

— - - 255 (Always ON)
DRV-OM E 38 Output terminal selection 2B

Two different functions can be assigned to terminals RY-RC and terminals DRV-OM.
If parameter ~ { 3 5 is set to 0 (default), a signal will be sent out when the two functions assigned are acti-

R

vated simultaneously.
Terminals RY-RC: Send out a signal when the functions assigned with £ { 5 [f and F {3

are activated
simultaneously.
Terminals DRV-OM: Send out a signal when the functions assigned with & { F ! and

i

{ 38 are activated

simultaneously.

Y¢ Timing chart

coian ON

L =y

(F137) OFF i

[ = B ] ON :

L = |

(F138) OFF :
|

RY-RC output  ON

(DRV-OM) OFF
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Ve

Only one function can be assigned to terminals FA-FB-FC at a time.

(3) Assigning two functions to a group of terminals

b

RY-RC output  ON '

(DRV-OM) OFF

A signal is sent out when either of the two functions assigned is activated.

Terminal . Function . .
Title Adjustment range Default setting
symbol
RY - RC F {3 | Output terminal selection 1A 254 (Always OFF)
DRV-OM | F£ {3 ! | Outputterminal selection 2A 0~255 14 (Run)
RY - RC £ 137 | Output terminal selection 1B (See section 11.) 255 (Always ON)
DRV - OM F 138 Output terminal selection 2B 255 (Always ON)
0:F{3dandF 137
Fi3landF 135
1:F 130 or F i3
I R | I Ry ]
ISF:VR(;\//I Fi3g Output terminal logic selection 2 :_ :’:-':’,'_"/ Z:g :_ :’:—".’L':’ 0
FidiorF 38
3:F {30 o F I3
Fidlo FI3E

Two different functions can be assigned to terminals RY-RC and terminals DRV-OM.
If parameter F {3 5 is set to 3, a signal will be sent out when either of the two functions assigned is acti-

vated.
Terminals RY-RC: Send out a signal when either of the functions set with = { 37 and F {3 7 is activated.
Terminals DRV-OM: Send out a signal when either of the functions set with & {3 { and F {3 & is acti-
vated.
Timing chart
g e Y ] ON
r [=yN )
(F137) OFF
I I I
Fi3d : : |
(F138) OFF I o I I I

Y Only one function can be assigned to terminals FA-FB-FC at a time.

(4) Assigning two functions to a group of terminals

The logical product (AND) or logical sum (OR) of the two functions assigned is put out as a signal.
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B Setting of output terminal function

Terminal ] . . .
symbol Title Function Adjustment range Default setting
RY-RC Fian Output terminal selection 1A 254 (Always OFF)
DRV-OM F {3 ! | Output terminal selection 2A 14 (Run)
FL(ABC)| F {32 | Outputterminal selection 3 0-255 10 (Failure FL)
— (See Section 11)
RY-RC Fid Output terminal selection 1B 255 (Always
active)
T . ) 255 (Always
I oo o
DRV-OM roid Output terminal selection 2B active)
O:Fi{d0andF {37
Fi3tandF {35
1:F {30 or FI3T
RY-RC/ R . . . FidlandF 138
DRV-OM F e Output terminal logic selection o F!30andF {37 0
Fi3iorFi3g
3:F 430 or F I
l- l’_Jl { or I- I'I-I'EI

Two different functions can be assigned to the output terminals (RY-RC and DRV-OM), and two logics with
different functions can be selected using £ {3 5.

The logical product (AND) or logical sum (OR) of the two functions assigned is put out as a signal, depending

on the setting of parameter F {3 5.

If # {35 =, the logical sum (AND) of 5 {3 [f and F ! 3 7 will be output to RY-RC.
The logical product (AND) of & {7 { and ~ { & will be output to DRV-OM.
If = {345 = {, the logical product (OR) of 5 { 7! and F ! 7 7 will be output to RY-RC.

The logical sum (AND) of F { 3
If ¥ {35 = 2, the logical sum (AND) of F ,:',’_',’ and F
The logical product (OR) of ~ a

IfF {35=3,

Y To assign only one function to output terminals, assign the function to F

the logical product (OR) of
The logical product (OR) of F { F

{4 {and/

-3
{30 and

f137 to 139 as they are set by default.

nd F {

{ and

- LLI
L~ i:l::

{
¢

will be output to DRV-OM.
will be output to RY-RC.
= & will be output to DRV-OM.
F {3 7 will be output to RY-RC.
i

F {3 8 will be output to DRV-OM.

{30 and F {3

{ while leaving
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6.3.4 Comparing the frequency command values

[F_{E 7] Frequency command agreement detection range
[F 0 d | Frequency setting mode selection 1
_ Frequency setting mode selection 2

e Function
If the frequency command value specified using £ /7 & o (or F 2 I 7) aimost agrees with the

frequency command value from the VRF terminal with an accuracy of + the setting of F {5 7, an ON
or OFF signal will be sent out.

B Frequency command value and agreement detection range parameter setting

Title Function Adjustment range Default setting
£ 5T Frequency command agreement detection 0.0~ £ H (H2) o5
range
F 04 | Frequency setting mode selection 1 0-6 _ 0
p—— - - (See Section 11, K-1,
F U 1 | Frequency setting mode selection 2 5) 1

Note: To put out signals to RY-RC, DRV or FA-FB-FC, set £ {3fJ, F {3 !, or F {3~ respectively to 52 or

’

53.

Frequency command value
I
+

—EI6T

Frequency comsmand matching skgnal

-~ Balawen RBY ard RC taiminala -~
Between P24V and DAY bermimale J

- FAFC-FB
Frequency command
__mlll:hlrl-g signal; rreeiied

|_| H
| || " OFF.

Note: This function can be used, for example, to send out a signal indicating whether the amount of process-
ing and the amount of feedback agree with each other when the PID function is in use.
For an explanation of the PID function, see 6.16.
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6.4 Basic parameters 2

6.4.1 Switching motor characteristics via terminal input

[F {70 Base frequency 2

[F {7 !] Base frequency voltage 2

[F {72 Torque boost 2

[F_{ 7 3] Motor electronic-thermal protection level 2
[F_{E 5| Stall prevention level 2

e Function
Use the above parameters to switch the operation of two motors with a single inverter and to select
motor V/F characteristics (two types) according to the particular needs or operation mode.

Note: The F £ (VIF control mode selection) parameter is enabled only for motorl.
If motor 2 is selected, V/F control will be given constant torque characteristics.

B Parameter setting

Title Function Adjustment range Default setting
F {710 | Base frequency 2 25.0-500.0 (Hz) 60.0
c o 200 (200V class) / 400
O A | |
T Base frequency voltage 2 50-660 (V) (400V class)
e According to model
S A | - 0,
T = Torque boost 2 0.0-30.0 (%) (See Section 11, K-14)
F {73 | Motor electronic-thermal protection level 2 | 10-100 (%) 100
- . 10-199 (%)
[
bl e Stall prevention level 2 200 : Disabled 150
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B Setting of switching terminals
The terminal for switching to motor 2 needs to be set, since this function is not assigned under the default
setting. Assign this function to an idle terminal.
The parameters to be switched depend on the particular identification number of the input terminal selection
function. (Refer to K-15.)

Input terminal function number

5 39 40 58 61 Parameters used and applicable parameters

AD2 VF2 MOT2 AD3 0OCS2

OFF OFF OFF OFF OFF Default setting:
:'L‘,:_t'L,uu'_u,ub,tH:‘,Hl’_l’_,D’l’I}_,
FROSFED

ON OFF | OFF | OFF | OFF |ALL[ —FSGO,dEL—FS0! . F507—
- Cre
L N ]

- OFF | OFF | ON OFF |RLL —F5!0 . dEL—F5 1. F5O2
~F5:2

OFF OFF OFF OFF ON FEOD > F RS

OFF ON OFF OFF OFF |FE-0 . L —=F 170 . ulu—
Filad
b —>F | l'l_",tHﬁ' - F {7

- - ON OFF - Pe—=0 . b —=F 170 . ulu—
ol ub_’F/-l'E’,'CH:'
Fiild . FEO!I—-F 1B R —
g R}
N ]

6.5 Frequency priority selection

6.5.1 Using a frequency command according to the particular
situation

[F 0 d | Frequency setting mode selection 1
[F 200 | Frequency priority selection
[F 20 7] Speed setting mode selection 2

e Function
These parameters are used to switch between two types of frequency command signals.
e Setting by parameters
e Switching by frequency
e Switching via terminal board input
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Parameter setting

Title Function Adjustment range Default setting

: Built-in potentiometer

VRF

VRF2

: Operation panel

: Serial communication

:UP/DOWN from external
contact

: VRF + VRF2 (Override)

.
u

Frequency setting mode selection 1

et
D

ORWNRO

(o]

0: F /11 o (Switchable to F 27 7

by the input terminal)
Frequency priority selection LFIOS (F2 0T for output fre- 0
guencies equal to or lower than
1.0 Hz)

LN}
I
P

: Built-in potentiometer

VRF

VRF2

: Operation panel

: Serial communication

:UP/DOWN from external
contact

6: VRF + VRF2 (Override)

]
X
o

Speed setting mode selection 2

OAWNRO

1) External switching (Input terminal function 38 : FCHG enabled)

2)

n
A
9]
Qo
c
)
S
o
<
k]
=,
o
=
=
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@
9]
o
=
o
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[
=
o
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9]
=
=~
X
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1
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Switching between the command specified with ~ /[ 2 and F 2 7 can be made by entering a command
from a terminal board.

To do so, however, the frequency command forced switching function (input terminal function selection: 38)
needs to be set beforehand to an input terminal board.

If an OFF command is entered to the input terminal board: The command specified with £ /7 o will be
selected.

If an ON command is entered to the input terminal board: The command specified with £ 2 7 will be
selected.

Automatic switching by frequency command
| Frequency priority selection parameter £ 2 /[ =

{
The switching between the command specified with ~ /[ 4 and F 2 [ 7 is done automatically according to
the frequency command entered.
If the frequency set with F /7 [{ & is above 1Hz: The command specified with = /7 [ & will be selected.
If the frequency set with F /7 o is 1Hz or less: The command specified with = 2/ {7 7 will be selected.
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6.5.2 Setting frequency command characteristics

[F 20 ] VRF input point 1 setting

[F 20 2| VRF input point 1 frequency
[F 20 3] VRF input point 2 setting

[F 204 VRF input point 2 frequency
[F 2 {]: VRF2 input point 1 setting

[F 2 ! !]: VRF2 input point 1 frequency
[F 2 2] VRF2 input point 2 setting

[F 2 3] VRF2 input point 2 frequency
[F 5 ! {] Point 1 setting

[F B {Z] Point 1 frequency

[F & 3] Point 2 setting

[F & 4] Point 2 frequency

§ e Function

: These parameters adjust the output frequency according to the externally applied analog signal (0-
10Vdc voltage, 4-20mAdc current) and the entered command for setting an external contact
frequency.
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B Parameter setting

Title Function Adjustment range Default setting
FZ20 ! | VRFinput point 1 setting 0-100 (%) 0
F2072 | VRFinput point 1 frequency 0.0-500.0 (Hz) 0.0
FZ03 | VRFinput point 2 setting 0-100 (%) 100
FZ204Y | VRFinput point 2 frequency 0.0-500.0 (Hz) 60.0
F2 !0 | VRF2 input point 1 setting 0-100 (%) 0
F2 1! | VRF2input point 1 frequency 0.0-500.0 (Hz) 0.0
F2 12 | VRF2input point 2 setting 0-100 (%) 100
FZ2 !3 | VRF2input point 2 frequency 0.0-500.0 (Hz) 60.0
FE {1 | Point 1 setting 0-100 (%) 0
F& {2 | Point1 frequency 0.0-500.0 (Hz) 0.0
F& !3 | Point 2 setting 0-100 (%) 100
FE {4 | Point 2 frequency 0.0-500.0 (Hz) 60.0

Note 1: Don't set the same value between point 1 and point 2. If set the same value, the £ - - { is displayed.

1) 0-10Vvdc voltage input adjustment (VRF, VRF2)

VRF, VRR2 terminals

60 (Hz)

Fege/Fe i
0(Hz)

FeawrFe 33— ————~

easily.

* The output frequency with
respect to the voltage input is
adjusted according to the
selected refer ence point.

* Gradient and bias can be set

Feo i/Fe s
0 (%)
0

Feég3/Fe e
100 (%)
voltage s ignal

2) 4-20mAdc current input adjustment (VRF: VRF slide switch in the | position)

VRF terminal

point.

input rom0 to 20mA.

. The outpu t requency with respect to
the currentinpu tis adjus ted
according to the selected reference

- Gradientand bias can be se teasily.
-Set F2 1 (to [ tocreatea current

Fego 1
20 (%)
4

Feo3
100 (%)
20mA curre nt signal
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6.5.3  Setting of frequency with the input from an external
contact
[F 2 5 4 | External contact input - UP response time
[F 25 5 | External contact input - Up frequency steps
[F 25 & | External contact input - DOWN response time
[F 25 7] External contact input - DOWN frequency steps
[F 25 5] Initial up/down frequency
[F 2 5 5 | Change of the initial up/down frequency

e Function
These parameters are used to set an output frequency by means of a signal from an external device.

Title Function Adjustment range Default setting
EaEY tI;Z:T(]tgrnal contact input - UP response 0.0-10.0 (S) 0.1
74 S)étsénal contact input - Up frequency 0.0 - FH (H2) 01
FAEE Eg;?‘rsnslti(r::;tact input - DOWN re- 0.0-10.0 (S) 0.1
- = = | External contact input - DOWN fre-

(g | 1 _
TC0 7| Guency steps 0.0 - FH (Hz) 0.1
FZEE | Initial up/down frequency LL - UL (Hz) 0.0
N 0: Not changed
FI55 C:éagge of the initial up/down fre- 1 Setting of £ @& & changed 1
q Y when power is turned off

* These functions take effect when parameter /7 o (frequency setting mode selection 1) is set to 5 or pa-
rameter F 2! 7 (frequency setting mode selection 2) is set to 5 is enabled.

B Adjustment with continuous signals (Parameter-setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency
adjustment signal input time:
Panel frequency incremental gradient = £ 2 5 5/F 2 5 4 setting time
Panel frequency decremental gradient = £ 25 7/F 2 & & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the

adjustment by the panel frequency command:

FoE4Y=F25E5=1
(REL (or FEOOVFH)<(FZ2ESIFZE Y setting time)
(dEL (or FEO DIFH)<(FZ2 & TIF 255 setting time)
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<<Sample sequence diagram 1: Adjustment with continuous signals>>

RUN command

Incrementing (UP) signal

Decrementing (DOWN) signal

Set frequency clearing signal

Upper limit frequency -.-... ............. P R S S § G. r;d-e-n;-;;;'i-g 7/55;:_;_/:;’_,_, \.- ..... IR D S

Gradient FZES/FC
Designated frequency (Hz)

]
g

Lower limit frequency

Frequency OHz
The dotted lines represent effective output frequencies.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:

FORY, FZEL  Pulse Ontime
FZ2E5S, FZ2E 7 =Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than that set with

F 25 5. 12ms or more of clearing signal is allowed.

gy )
FoEH
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

AUM command (such 85 FH;—I |—

Imcragsing (UF) signal

Decramenling (DOWHN) signal

Set requency cleanng signal ; — _

Command Irequancy [Hz2)
{Thir dotted lines represant i
aMacive ouipul Maquiancies. ] !

FaBy F25E

B If two signals are impressed simultaneously
o If a clear single and an up or down signal are impressed simultaneously, priority will be given to the
clear signal.
o |f up and down signals are impressed simultaneously, The frequency will change at the specified up
or down rate.

B About the setting of the initial up/down frequency
To adjust the frequency starting at a specified frequency other than 0.0 Hz (default initial frequency)
after turning on the inverter, specify the desired frequency using ~ 2 5 & (initial up/down frequency).

B About the change of the initial up/down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start
operation at that frequency next time power is turned on, set F 2 5 & (change of initial up/down
frequency) to 1 (which changes the setting of F ' 5 & when power is turned off).
Keep in mind that the setting of ~ = & & is changed each time power is turned off.

B Frequency adjustment range
The frequency can be set from 0.0Hz to F H (Maximum frequency). The lower-limit frequency will be
set as soon as the set frequency clearing function (function number 43, 44) is entered from the input
terminal.
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B Minimum unit of frequency adjustment
If £ 72 (Frequency free unit magnification) is set to 1.00, the output frequency can be adjusted in
steps of 0.11Hz.

6.6  Operation frequency

6.6.1 Starting frequency
[F 2~ 0 Starting frequency setting

e Function
The frequency set with £ & % [J is put out as soon as operation is started.
Use the F &' 4 I parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a
value from 0.5 to 3Hz is recommended. The occurrence of an overcurrent can be suppressed by

setting this frequency below the rated slippage of the motor.

Parameter setting]

Title Function Adjustment range Default setting
F240 | Starting frequency setting 0.5-10.0 (Hz) 0.5
Output frequency [Hz]

Starting frequency setting [ F & 50| [-ooocoe deeeeeeeeri e N

) Time [s]
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6.6.2 Run/stop control with frequency setting signals

[F 24 []: Operation starting frequency
[F 2~ 2 | Operation starting frequency hysteresis

e Function
The Run/stop of operation can be controlled simply with frequency setting signals.

Parameter setting]
Title Function Adjustment range Default setting
F2Y ! | Operation starting frequency 0.0-F H (H2) 0.0
F 242 | Operation starting frequency hysteresis | 0.0-F X (Hz) 0.0

Output frequency [Hz]

The inverter begins accelerating after

the frequency setting signal has reached
point B.
[Fo5 ]+ [Fouz Deceleration begins when the frequency
- - setting signal decreases below point A.
[FZea-
0 A B 100% Frequency command value

6.7 DC braking

6.7.1 DC braking

[F 25 [ ]: DC braking starting frequency
[F 25 {] DC braking current
[F 25 2 ]: DC braking time

e Function
A large braking torque can be obtained by applying a direct current to the motor. These parameters

set the direct current to be applied to the motor, the application time and the starting frequency.

Parameter setting]
Title Function Adjustment range Default setting
F 250 | DC braking starting frequency 0.0-F H (Hz) 0.0
F25 DC braking current 0.0-100 (%) 50
1.0

0.0- 20.0 (sec)

{
{
F 2572 | DC braking time
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Output frequency [Hz]

Set frequency

DC braking
DC braking starting frequency /

)Time [s]

Output current[A] .
DC braking current

c-.q .
0 T

DC braking ume

0

Operation signal (FR-COM) ON
|———————__OFF

Note: During DC braking, the overload protection sensitivity of the inverter increases. The DC braking current

may be adjusted automatically to prevent tripping.

6.7.2 Motor shaft fixing control
- Motor shaft fixing control

e Function
This function is used to prevent the motor from running unexpectedly because its shaft is not restrained

or to preheat the motor.
Parameter setting]
Title Function Adjustment range Default setting
c 0: Disabled, 1: Enabled 0

4 | Motor shaft fixing control

F

(
(]

If the motor shaft fixing control F = 5 4 is setto {, half the braking force set with £ &5 ! (DC braking rate)
will be applied to the motor to continue DC braking even after the completion of ordinary DC braking. To stop

motor shatt fixing control, turn off the standby command (ST signal).
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LED display

Output frequency [Hz] “d k" is displayed.
Set frequency A [ F25 - “o k=" is displayed.
DC iniection braking start frequency [ £ 7 5 /7
0 ) .
Output current [A] Time [s]

Y

0 )A

Fo5
2
Operation signal (FR-COM) J— ON
OFF
. . ON
Operation standby signal (ST-COM)
. OFF

Notel: About the same motor shaft fixing control can be exercised by entering a DC braking command from external
contacts.

Note2: If a power failure occurs during motor shaft fixing control and the motor starts to coast, motor shaft
fixing control will be canceled.
Also, if the inverter trips during motor shaft fixing control and is restored to working order by the retry
function, motor shaft fixing control will be canceled.
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6.8  Auto-stop in case of lower-limit frequency continuous
operation

6.8.1 Auto-stop in case of lower-limit frequency continuous
operation

[F 25 & |: Auto-stop in case of lower-limit frequency continuous operation

e Function
If operation is carried out continuously at a frequency below the lower-limit frequency (.. .. ) for the period
of time set with F & 5 5, the inverter will automatically slow down the motor to a stop. At that time,
“L 5k Fis displayed (alternately) on the operation panel.

This function will be canceled if a frequency command above the lower-limit frequency (L L ).

Parameter setting]

Title Function Adjustment range Default setting
514~ Auto-stop in_case of Iower_—limif[ fre- 0.0: None 0.0
- guency continuous operation time 0.1-600.0 (sec.)
Output frequency [Hz]
A
L L +0.2Hz ;
) H B
Li
E 2 Time [s]
Fa258 £255 F258
ON
Operation signal (FR-COM) OFF

Note: This function is enabled even at the start of operation and during switching between forward and re-
verse run.
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6.9 Jog run mode

[F 25 L] Jog run frequency
[F 25 ] Jog run stopping pattern
[F 25 2 [ Panel jog run mode

e Function
Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal generates a jog
run frequency output at once, irrespective of the designated acceleration time.
Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the
jog run start/stop mode.

The jog run function needs to be assigned to an input terminal. When assigning it to the RST terminal, set
FlidtoH.

The motor can be operated in jog mode while the jog run setting terminals are connected (RST-COM ON).
(Setting 5 { {JtoH)

[Parameter setting]

Title Function Adjustment range Default setting
FZ2EL | Jog run frequency FZ40-20.0 (Hz) 5.0
Jod run stopoin 0: Slowdown stop
FoE a?tern ppINg 1: Coast stop 0
P 2: DC braking
- - = . 0: Disabled
| ) pu)
Fchc | Paneljug run mode 1: Panel jog run mode enabled 0

[Setting of jog run setting terminal (RST-COM)]
Assign control terminal RST ([10: reset signal] in default setting) as the jog run setting terminal.

Title Function Adjustment range Default setting
4
F { /3 | Input terminal selection (RST) 0-64 (jog run setting
terminal)

Note 1: During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated
frequency reach signal) output, and PID control does not work.

Note 2: When the operation panel only is used for operation in jog run mode, the jog run function does not need to
be assigned to any input terminal.
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<Examples of jog run>

RST-COM (JOG) ON + FR-COM ON: Forward jog run |

| RST-COM (JOG) ON + RR-COM ON: Reverse jog run |

( Normal operation frequency signal input + FR-COM ON: Forward run, Normal operation frequency signal inpuf]

[+ RR-COM ON: Reverse run})

Set frequency A

Reverse

Forward

Forward /
Reverse

N

>

ST-COM J L
FR-COM
RR-COM
RST-COM
(Ft 3=

= |

Normal operation frequency

setting signal input

e The jog run setting terminal (RST-COM) is enabled when the operation frequency is below the jog run
frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.

e The motor can be operated in jog mode while the jog run setting terminals are connected (RST-COM).

e Jog run has priority, even when a new operation command is given during operation.

e Evenfor F 25 { =1 or { anemergency DC braking becomes enabled when setting ~ 5 7 = ~.

¢ No limits are imposed to the jog run frequency by the upper-limit frequency (parameter ul).

B Panel jog mode (if 262 is set to 1)

When the inverter is in panel jog mode, pressing the @ key displays fjog, while pressing the

key displays rjog.

When fjog is displayed, the inverter will be placed in forward jog run mode as long as the key is

held down.

When rjog is displayed, the inverter will be placed in reverse jog run mode as long as the key is

held down.

During jog run, the direction of rotation can be changed using the @ and @ keys. Press the @

key to run the motor in the forward direction, or press the
If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - {

be displayed.

key to run it in the reverse direction.

T will
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6.10 Jump frequency - jumping resonant frequencies

[F 2 70 Jump frequency 1
[F 2 7 {]: Jumping width 1
[F 2 72 Jump frequency 2
[F 2 73] Jumping width 2
[F 2 75 Jump frequency 3
[F 2 75| Jumping width 3

e Function
Resonance due to the natural frequency of the mechanical system can be avoided by jumping the
resonant frequency during operation. During jumping, hysteresis characteristics with respect to the jump
frequency are given to the motor.

Output command frequency
(Hz)

Jump frequency 3 (F @ TH) [reereereeeemesesesenene e ...bJumpingwidth(i(FE?S)

Jump frequency 2 (F @ 72)

Jump frequency 1 (F 2 70) |--Nf------MR---* % Jumping width 1 (F 2 7 {

0 Frequency setting signal >
[Parameter setting]
Title Function Adjustment range Default setting
F2 10 | Jump frequency 1 0.0-F H (H2) 00
F2 74 | Jumping width 1 0.0-30.0 (Hz) 0.0
FZ272 | Jump frequency 2 0.0-F H (H2) 00
F2 73 | Jumping width 2 0.0-30.0 (Hz) 0.0
FZ2 74 | Jump frequency 3 0.0-F H (Hz) 00
F2 75 | Jumping width 3 0.0-30.0 (Hz) 0.0

Y¢ Do not set the jump parameters, if multiple jump frequency setting width overlap.
Y During acceleration or deceleration, the jumping function is disabled for the operation frequency.
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6.11 Preset-speed operation frequencies

6.11.1 Preset-speed operation frequency 8 to 15

~
a(
<

I |- | F £ 5 | Preset-speed operation frequency 8 to 15

~
L]
<
13

See Section 5.14 for details.

6.11.2 Fire-speed control

[F 2 5| Preset-speed operation frequency 15 (fire-speed)

e Function
Fire-speed control is used when operating the motor at the specified frequency in case of an emergency.
If fire-speed control is assigned to the terminal board selection parameter and a fire-speed control signal
is given, the motor will be operated at the frequency specified with F = 5 4 (preset-speed operation
frequency 15). (When the terminal board selection parameter is set to 52 or 53).

6.12 PWM carrier frequency

[F 30 0] PWM carrier frequency
[F 3 {2 ] Random mode
[F 3 {E ] Carrier frequency control mode selection

e Function

1) The F 7 {} parameter allows the tone of the magnetic noise from the motor to be changed by
switching the PWM carrier frequency. This parameter is also effective in preventing the motor from
resonating with its load machine or its fan cover.

2) In addition, the F 3 i [J parameter reduces the electromagnetic noise generated by the inverter.
Reduce the carrier frequency to reduce electromagnetic noise. Note: Although the electromagnetic
noise level is reduced, the magnetic noise of the motor is increased. :

3) The random mode reduces motor electromagnetic noise by changing the pattern of the reduced carrier
frequency. :
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[Parameter setting]

Title

Function

Adjustment range

Default setting

F300 | PWM carrier frequency

2.0-16.0 (kHz) (*)

4.0

/2 | Random mode

0: Disabled, 1: Enabled

1

LK
o

Carrier frequency control mode
selection

automatically

automatically

automatically

automatically

0: Carrier frequency not reduced
1: Carrier frequency reduced
2: Carrier frequency not reduced

Support for 400V models
3: Carrier frequency reduced

Support for 400V models.

* Load reduction will be required if the PWM carrier frequency is modified for each applicable motor model.

Refer to the following table.

Load reduction ratios required.

[200V Class]
HF321S- Carrier frequency
HF3212- 4kHz or less 12kHz or less 16kHz or less
A20 1.6A 1.5A 1.5A
A40 3.3A 3.3A 3.3A
A75 5.0A 4.4A 4.2A
1A5 8.0A 7.9A 7.1A
2A2 11.0A 10.0A 9.1A
3A7 17.5A 16.4A 14.6A
5A5 27.5A 25.0A 25.0A
7A5 33.0A 33.0A 29.8A
011 54.0A 49.0A 49.0A
015 66.0A 60.0A 54.0A
400V Class]
Input
voltage 480V or less more than 480V
HE3214- Carrier frequency Carrier frequency
4kHz orless | 12 kHz or less | 16kHz or less | 4kHz orless | 12kHz or less | 16kHz or less
A40 1.5A 1.5A 1.5A 1.5A 1.5A 1.2A
A75 2.5A 2.1A 2.1A 2.1A 1.9A 1.9A
1A5 4.1A 3.7A 3.3A 3.8A 3.4A 3.1A
2A2 5.5A 5.0A 4.5A 5.1A 4.6A 4.2A
3A7 9.5A 8.6A 7.5A 8.7A 7.9A 6.9A
5A5 14.3A 13.0A 13.0A 13.2A 12.0A 12.0A
7A5 17.0A 17.0A 14.8A 15.6A 14.2A 12.4A
011 27.7A 25.0A 25.0A 25.5A 23.0A 23.0A
015 33.0A 30.0A 26.0A 30.4A 27.6A 24.0A
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*

6.13

Default setting of PWM carrier frequency is 4kHz. Rated output current of rating label display at 4kHz.

If F 3 {5 issetto ! or 7, however, the carrier frequency will decrease automatically with increase in current
in order to secure the rated current at frequencies of 4 kHz or less.

If £ 3 {5 issetto 0 or2, OCP trip will occur when the current increases and reaches the level above which
the carrier frequency is decreased automatically.

Random control is exercised when the motor is operated in a low-frequency range where it produces annoy-
ing magnetic noise.

If the carrier frequency (F 3 I 1) is set above 7.1 kHz, the random control function will not be performed, be-
cause the level of motor magnetic noise is low at high frequencies.

When the carrier frequency control mode selection (F 3 {5)is setto & or 3, the carrier frequency (F 3 [
should be set preferably below 4 kHz. Otherwise the output voltage may drop.

Trip-less intensification

6.13.1 Auto-restart (Restart of coasting motor)

[F 35 ] Auto-restart control selection

A Caution

!

Mandatory

¢ Stand clear of motors and mechanical equipment
If the motor stops due to a momentary power failure, the equipment will start suddenly when power is
restored.
This could result in unexpected injury.

o Attach warnings about sudden restart after a momentary power failure on inverters, motors and
eguipment for prevention of accidents in advance.

e Function
The F 3 I ! parameter detects the rotating speed and rotational direction of the motor during
coasting the event of momentary power failure, and then after power has been restored, restarts the
motor smoothly (motor speed search function). This parameter also allows commercial power
operation to be switched to inverter operation without stopping the motor.
During operation, "~ £ ~ 4" is displayed.

Title Function Adjustment range Default setting
0: Disabled
1: At auto-restart after momentary stop
c am « | Auto-restart control 2: When turning ST-COM on or off 0
T AHT ] selection 3: At auto-restart or when turning ST-COM on or
off
4: At start-up

* |f the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.
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1) Auto-restart after momentary power failure (Auto-restart function)

Inputvdtage

Motorspeed /7¥ _\

FR-COM ON
i OFF

* Setting F 3£ ! to {, (F): This function operates after power has been restored following detection of an
undervoltage by the main circuits and control power.

2) Restarting motor during coasting (Motor speed search function)

Motorspeed

FR-COM ] 8EF
ON

ST-COM I OFE

% Setting F 3£ ! to Jor 3: This function operates after the ST-COM terminal connection has been opened
first and then connected again.
Note: The terminal function ST needs to be assigned to an input terminal, using the parameters £ { ! { to

A v
l'-llb.
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3) DC braking during restart
When F 3 !is setto 4, a motor speed search is performed each time operation is started.
This function is useful especially when the motor is not operated by the inverter but it is running because of
external force.

Warning!! :

e Atrestart, it takes about 300 ms for the inverter to check to see the number of revolutions of the mo-
tor. :
For this reason, the start-up takes more time than usual.

e Use this function when operating a system with one motor connected to one inverter.
This function may not operate properly in a system configuration with multiple motors connected to
one inverter.
IApplication to a crane or hoist|
The crane or hoist may have its load moved downward during the :
above waiting time from input of the operation starting command to the i
restart of the motor. To apply the inverter to such machines, therefore,
set the auto-restart control mode selection parameterto "F 38 {=0"
(Disabled), Do not use the retry function, either.
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6.13.2 Regenerative power ride-through control/Deceleration
stop

[F 30 2 | Regenerative power ride-through control/Deceleration stop

e Function

1) Regenerative power ride-through control continues the operation of the motor by utilizing motor
regenerative energy in the event of momentary power failure.

2) Slowdown stop in the event of momentary power failure: If a momentary power failure occurs dur-
ing operation, the inverter stops forcibly. (Deceleration time varies with control.) When operation is
stopped, the message “5 £ £ 7" is displayed (alternately) on the operation panel.

After the forced stop, the inverter remains static until you put off the operation command momen-

Parameter setting]

Title Function Adjustment range Default setting
. . 0: Disabled
£3Ing Regenerative power ride-through control / 1 Enabled 0

Deceleration stop 2. Slowdown stop

Note: Even when this parameter is set, the particular load conditions may cause the motor to coast. In this
case, use the auto-restart function £ 37 { along with this parameter function.

[When power is interrupted]

Input voltage | I* The time for which the operation of the motor can be
| continued depends on the machine inertia and load

I conditions. Before using this function, therefore,

|

|

T /—\ perform verification tests.
N e e e e e e e J
M )

) I_ ( About 100ms

Motor speed

[If momentary power failure occurs]

Input voltage

Motor speed
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6.13.3 Retry function

[F 3 3] Retry selection (Selecting the number of times)

A Caution

¢ Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart, which could result in injury.
o Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly

Mandatory restarts

e Function
This parameter resets the inverter automatically when the inverter gives an alarm. During the retry
mode, the motor speed search function operated automatically as required and thus allows smooth
motor restarting.

Parameter setting]
Title Function Adjustment range Default setting

Retry selection (number of
times)

F

r

0: None, 1-10 times 0

(XK}
I
[N

The likely causes of tripping and the corresponding retry processes are listed below.

Cause of tripping Retry process Canceling conditions
Momentary power | Up to 10 times in succession The retry function will be canceled at
failure 1st retry: About 1 sec after tripping once if tripping is caused by an unusual
Overcurrent 2nd retry: About 2 sec after tripping event other than: momentary power
Overvoltage 3rd retry: About 3 sec after tripping failure, overcurrent, overvoltage or
Overload overload.

Overheating 10th retry: About 10 sec after tripping This function will also be canceled if
retrying is not successful within the
specified number of times.

% The retry function is disabled in the following unusual events:

o IR :Armovercurrent at start-up e £~ £ : Main unit RAM fault
e I L  :Overcurrent on the load side at start-up e £, = 3 : Main unit ROM fault
e £ P HIT : Output phase failure e £~ 4 : CPU fault trip
o [JH :External thermal trip e £~ ~ 5 : Remote control error
ok : Overtorque trip e £~ 7 : Current detector fault
o F : External trip stop e £~ & : Control circuit board format error
o 1L : Small-current operation trip e £ £ F ! : EEPROM fault 1
e /P ! :Undervoltage trip (main circuit) e £ £ 2 : EEPROM fault 2
e £F 2 :Ground fault trip e FEF 3 EEPROM fault 3
e £ FH ! :Input phase failure e £ £~ { : Auto-tuning error
o £ X F :lInverter type error e £ - !B : VRF input detection error
e £ - !5 : Main unit CPU communication error
e £ - 21 : Excessive torque boost
ef -7 {:CPUfault2
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% Protective operation detection relay signals (FA, FB, FC terminal signals) are not sent during use of the
retry function. (Default setting)

% To allow a signal to be sent to the protective action detection relay (FA, B and C terminals) even during
the retry process, assign the function 36 or 37to & {3 2.

% Avirtual cooling time is provided for overload tripping (5L 0L 2, 0L ).
In this case, the retry function operates after the virtual cooling time and retry time.

% In the event of tripping caused by an overvoltage ( F ! - [ ¥ ), the retry function will not be activated
until the voltage in the DC section comes down to a normal level.

% In the event of tripping caused by overheating ({J <), the retry function will not be activated until the tem-
perature in the inverter comes down low enough for it to restart operation.

% Keep in mind that when F 5 i = is setto { (trip retained), the retry function will not be performed, regard-
less of the setting of £ 37 3.

% During retrying, the blinking display will alternate between - £ - ¥ and the monitor display specified by
status monitor display mode selection parameter = 7 { /.

% The number of retries will be cleared if the inverter is not tripped for the specified period of time after a
successful retry.
"A successful retry" means that the inverter output frequency reaches the command frequency without
causing the inverter to re-trip.

E 6.13.4 Dynamic (regenerative) braking - For abrupt motor stop

[F 304 | Dynamic braking selection
[F 30 5 |: Dynamic braking resistance
[F 305 ] Dynamic braking resistor capacity

e Function

The HF-320 a does not contain a braking resistor. Connect an external braking resistor in the follow-

ing cases to enable dynamic braking function:

1) when decelerating the motor abruptly or if overvoltage tripping (OP) occurs during deceleration
stop

2) when a continuous regenerative status occurs during downward movement of a lift or the winding-
out operation of a tension control machine

3) when the load fluctuates and a continuous regenerative status results even during constant speed
operation of a machine such as a press
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Parameter setting]

Title Function Adjustment range Default setting
0: Dynamic braking disabled
F 304 | Dynamic braking selection 1: Dynamic braking enabled, over-load 0
protection enabled
F 305 | Dynamic braking resistance 1-1000 (Q) Accordc;nlg to
- - - mode
£30g Dynamic braking resistor 0.01-30.00 (kW) (See Section
- capacity 11, K-14)

1) Connecting an external braking resistor (optional)

Extiiial Brakang nesisor (oplioral|

| idcwor
Thizh-plase =3 Ceos I
Foser Suspsy : :
p-
___.-—-if-ur'.-.a-d L Sl i

o Farvaiia fufuilog

Note 1: ATC is connected, as shown in this figure, when an MCCB with a trip coil is used instead of an MC. A
step-down transformer is needed for every 400V-class inverter, but not for any 200V-class inverter.

Note 2: As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a
means of preventing overload and overcurrent to protect the braking resistor, the thermal relay is ac-
tivated in case the protection function fails to work. Select and connect a thermal relay (THR) appro-
priate to the capacity (wattage) of the braking resistor.
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Parameter setting]

Title Function Default setting
F 34 | Dynamic braking selection 1
F 305 | Overvoltage limit operation 1
F 305 | Braking resistor operation rate Any value
F 309 | Dynamic braking resistor capacity Any value

Y To connect a dynamic braking resistor, set the overvoltage limit operation parameter F 3 5 to "1"
(Disabled).

Y¢  To use this inverter in applications that create a continuously regenerative status (such as downward
movement of a lift, a press or a tension control machine), or in applications that require slowdown stop-
ping of a machine with a significant load inertial moment, increase the dynamic braking resistor capacity
according to the operation rate required.

Y To connect an external dynamic braking resistor, select one with a resultant resistance value greater
than the minimum allowable resistance value. Be sure to set the appropriate operation rate in F 3 [ &
and F 3/ 5 to ensure overload protection.

Y When using a braking resistor with no thermal fuse, connect and use a thermal relay as a control circuit
for cutting power off.

2) Optional dynamic braking resistors
Optional dynamic braking resistors are listed below. All these resistors are 10%ED in operation rate
Inverter type Braking resistor/Braking unit _
Model number Rating

HF321S-A20/HF3212-A20 Y135AA201 x1 200W-400Q

HF321S-A40/HF3212-A40 Y135AA200 x1 200W-200Q2

HF321S-A75/HF3212-A75 Y135AA205 x1 300W-200Q

HF321S-1A5/HF3212-1A5 Y135AA204 x1 300W-80Q

HF321S-2A2/HF3212-2A2 Y135AA208 x1 400W-70Q
HF3212-3A7 Y135AA203 x2 600W-40Q(300W-20Qx2S)
Eizgigiﬁg X435AC069 x2 1500W-20Q(750W-10Qx2S)
HF3212-011 X480AC063 x3 2250W-13.5Q (750W-4.5Qx3S)
HF3212-015 X480AC064 x4 3000W-10Q (750W-2.5Qx4S)
HF3214-A40 Y135AA202 x1 200W-750Q
HF3214-A75 Y135AA207 x1 300W-750Q
HF3214-1A5 Y135AA206 x1 300W-400Q
HF3214-2A2 Y135AA209 x1 400W-250Q
HF3214-3A7 Y135AA204 x2 600W-160Q(300W-80Q2x2S)
:Eggii?ﬁg Y135AA209 x3 1200W-832(400W-250Qx3P)
HF3214-011 X480AC068 x3 2250W-54Q (750W-18Qx3S)
HF3214-015 X480AC069 x4 3000W-40Q (750W-10Qx4S)

Note 1: The data in Rating above refer to the resultant resistance capacities (watts) and resultant resistance

values (Q).

The numeric values inside parentheses refer to the internal compositions of resistors.
Note 2: Braking resistors for frequent regenerative braking are optionally available. For more information,

contact your Sumitomo dealer.
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3) Minimum resistances of connectable braking resistors
The minimum allowable resistance values of the externally connectable braking resistors are listed in the
table below.
Do not connect braking resistors with smaller resultant resistances than the listed minimum allowable
resistance values.

Inverter rated [200V Class] [400V Class]
output capacity Resistance of Minimum allowable Resistance of Minimum allowable

(kW) standard option resistance standard option resistance
0.2 400Q 55Q - -

0.4 200Q 55Q 750Q 114Q
0.75 200Q 55Q 750Q 114Q
15 80Q 44Q 400Q 67Q
2.2 70Q 33Q 250Q 67Q
3.7 40Q 16Q 160Q 54Q
5.5 20Q 12Q 83Q 43Q
7.5 20Q 12Q 63Q 28Q

11 13.5Q 5Q 54Q 16Q

15 10Q 5Q 40Q 16Q

6.13.5 Avoiding overvoltage tripping
[F 305 |: Overvoltage limit operation
[F & 2 E | Overvoltage stall protection level

e Function
These parameters are used to keep the output frequency constant or increase it to prevent overvolt-
age tripping in case the voltage in the DC section rises during deceleration or varying speed opera-
tion. The deceleration time during overvoltage limit operation may increase above the designated

Overvoltage limit operation level

Output A :
Frequency Eﬁ
: >
DC Voltage [FEZ L] Over-voltage stall protection level

>
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Parameter setting]

Title Function Adjustment range Default setting
0: Enabled
1: Prohibited
camc | Overvoltage limit operation 2: Enabled (forced quick 1
P (Slowdown stop mode selection) deceleration)
3: Enabled (dynamic quick
deceleration)
F &5 | Overvoltage limit operation level 100-150% 42188& mgg::z iiggﬁ:

Y If F 305 is set to 2 (quick deceleration), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor when the voltage reaches the
overvoltage protection level, and therefore the motor can be decelerated more quickly than normal decel-

eration.

Y fFFIO5I
excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins
to slow down, and therefore the motor can be decelerated still more quickly than quick deceleration.

6.13.6 Output voltage adjustment/Supply voltage correction

[ L o | Base frequency voltage 1

- Supply voltage correction (output voltage adjustment)

e Function

| Base frequency voltagel |

The F

30 7 parameter adjusts the voltage corresponding to the base frequency 1 ., so that no
voltage exceeding the . ! ., set value is put out. (This function is enabled only when F 37 7 is set
to either "0" or "1".)

|Supply voltage correction |

The F

= 5[0 7 parameter maintains a constant V/F ratio, even when the input voltage decreases. The
torque during low-speed operation is prevented from decreasing.

Maintains a constant V/F ratio, even when the input voltage fluctuates.
Output voltage adjustment ............. Limits the voltage at frequencies exceeding the base frequency. Applied
when operating a special motor with low induced voltage.

Parameter setting]

Title Function Adjustment range Default setting
200V models:
) 200V models: 50 - 330 (V) 200V
wiw | Basefrequency voltagel | 4q4y models: 50 - 660 (V) 400V models:
400V
0: Supply voltage uncorrected,
output voltage limited
1: Supply voltage corrected,
cam = | Supply voltage correction output voltage limited 3
TS (output voltage limited) 2: Supply voltage uncorrected,
output voltage unlimited
3: Supply voltage corrected,
output voltage unlimited
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If F 30 7issetto"J" or"Z", the output voltage will change in proportion to the input voltage.
Even if the base frequency voltage (w L o parameter ) is set above the input voltage, the output voltage

b

will not exceed the input voltage.
Y¢ The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example,

setting F 3 7 to """ or" {" prevents the output voltage from increasing, even if the input voltage

changes when operation frequency exceeds the base frequency.
Y& When the V/F control mode selection parameter (& £ ) is set to any number between 2 and 6, the supply

voltage is corrected regardless of the setting of 5 37 7.

Low

[0: Supply voltage uncorrected, output voltage limited] [1: Supply voltage corrected, output voltage limited]
Input voltage A Input voltage
ulu seccsscscecsscncans High High
Input volt d ! ig
Rated voltage xnput volage . ¢ Hew : ¢
...................................... L ow

Output voltage
Y
Output voltage
VI

o

\4

>

Output frequency i

Output frequency wi
* The above applies when V/F control mode selection
parameter M £ is setto "0" or "1".
1}
— >1 the output voltage can be prevented
Rated voltage from exceeding the input voltage.
[2: Supply voltage uncorrected, output voltage unlimited] [3: Supply voltage corrected, output voltage unlimited]
Input voltage
A Input voltage
High b D High
wiy WL fevvririienienenininninenns
— < INPUL VOItagE[eressasssrsirisenasanns
Rated voltage Low ° Low
o i, R I TII T 7
=) 8 :
; E :
52 52 :
g :
) o :

>

0

: 0
Output frequency i

* The above applies when V/F control mode selection
parameter 7 £ is setto "0" or "1".

[
p

Output frequency

* Even if o L 1w is set for an output voltage lower than the

o l’_ o . .
=——————————— >1 the output voltage can be prevented from input voltage, the output voltage will exceed the voltage
Rated voltage exceeding the input voltage. adjusted by . L . when the output frequency is higher

than the base frequency 1 w1 .
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6.13.7 Canceling the operation command
[F 3 { !]: Reverse-run prohibition

e Function
This function prevents the motor from running in the forward or reverse direction when it receives the

wrong operation signal.

Parameter setting]

Title Function Adjustment range Default setting
0: Forward/reverse run permitted
F 3 ! ! | Reverse-run prohibition 1: Reverse run prohibited 0
2: Forward run prohibited

6.14 Drooping control

[F 32 Drooping gain
[F 3 2 3] Drooping insensitive torque band

e Function
These parameters are used to allow the motor to “slip” according to the load torque current. Using
these parameters, the dead zone torque and the gain can be adjusted.

Drooping gain

/E 2 Torqugcurrent

Insensitive torque current

Parameter setting]

Title Function Adjustment range Default setting
F 325 | Drooping gain 0-100% 0%
F 323 | Drooping insensitive torque band 0-100% 10%
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e When the torque current is above the specified dead zone torque current, the frequency is reduced
(during operation) or increased (during DC braking).

¢ The drooping function is activated above the torque current set with F 5~ 3.

e The amount of drooping varies depending on the amount of torque current.

The difference of the frequency after drooping can be calculated as follows.

Drooping speed
Drooping speed = Base frequency Notey £ 3 2 I x (Torque current-F 3 2
Note: If the base frequency exceeds 100Hz, count it as 100Hz.

Control is exercised between the starting frequency (F & 4 &) and the maximum frequency (F H).

)

6.15 Braking setting functions

[F 34 7| Braking mode selection
[F 34 3| Release frequency

[F 344 Release time

[F 345 |: Creeping frequency

[F 345 |: Creeping time

6.16 Conducting PID control

[F 35 5 PID control wait time
[F 35 L] PID control

[F 35 2 |: Proportional gain

[F 35 3] Integral gain

[F 35 & | Differential (D) gain

e Function
Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.
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Parameter setting]

Title Function Adjustment range Default setting
F 355 | PID control wait time 0-2400 [sec] 0
F3EL | PID control 0: Disabled, 1: Enabled 0
F 352 | Proportional gain 0.01-100.0 0.30
F3E3 | Integral gain 0.01-100.0 0.20
F 355 | Differential (D) gain 0.00-2.55 0.00

1) External connection

“ronwate
UTE G Pl

T

)@

4] G WL WL da g
o uld o L)

(

}E
. 1 Ims al paw nEt deeed
el pos-i

Fpailtaoh piuay (1) (60 d4-30ma |5 DG gy

2) Types of PID control interfaces
Process quantity input data (frequency) and feedback input data can be combined as follows for the PID
control of the HF-320 « :

Process quantity input data (frequency setting) Feedback input data
. Frequency setting mode selection 1
Settlng method g 1'91'1 ] yl: ] l‘tg‘t / [ugie i x W ]
o U N Y ) Sy A n]
(1) Internal potentiometer setting g External analog input
_ : e VRF (DC:4-20V / DC:0-10V)
(2) Panel input setting )
(3) Internal preset-speed setting -(C N0 d=0)
(4) External analog setting =
L

VRF2 (DC: 0-10V)

Note 1: About the setting of ~ [1fi 4, F 2 7 and F 2 I [I: Do not enable VRF using these parameters, be-
cause the VRF terminal is used for feedback signals.

Note 2: To make the inverter send out a signal that indicates whether the amount of feedback agree with (or
reaches) the amount of processing, assign the function 52 or 53 to an unassigned output terminal.
You can also specify a frequency agreement detection range (F {5 7). For more information, see
6.3.4.
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3) Setting PID control

Set" {"in the extended parameter F 3 5 7 (PID control).
(1) Set parameters 5 [ [ (acceleration time), and

sec.).

(2) To limit the output frequency, set parameters
frequency). If process quantities are set from the operation panel, however, the process quantity setting

range will be limited by the settings of /. and ! . .

4) Adjusting the PID control gain level

Adjust the PID control gain level according to the process quantities, the feedback signals and the object to

be controlled.

[ N

re)
DRy

provided for gain adjustment:

(deceleration time) to their minimum values (0.1

(upper limit frequency) and . . (lower limit

The following parameters are
Parameter Setting range Default setting

F 352 (P-gain) 0.01-100.0 0.30

F 35 3 (I-gain) 0.01-100.0 0.20

F 355 (D-gain) 0.00-2.55 0.00

g

r

I

15 2 (P-gain adjustment parameter)
This parameter adjusts the proportional gain level during PID control. A correction value proportional to
the particular deviation (the difference between the set frequency and the feedback value) is obtained

by multiplying this deviation by the parameter setting.
A larger P-gain adjustment value gives faster response. Too large an adjustment value, however,

results in an unstable event such as hunting.

Feedback amount

Fast response /

(F 362 = Large gain)

é Process quantity setting value

Slow response (F 3 & & = Small gain)

. Time
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[

F 35 3 (I-gain adjustment parameter)
This parameter adjusts the integral gain level during PID control. Any deviations remaining unremoved
during proportional action are cleared to zero (residual deviation offset function).

Alarger I-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting.

c _ )
Feedback amount [ (F 35 3 = small gain)

R“ Process quantity setting value

T Residual deviation

(F 35 3 = Large gain)

—Pp  Time

g

F 4 5 & (D-gain adjustment parameter)
This parameter adjusts the differential gain level during PID control. This gain increases the speed of

response to a rapid change in deviation (difference between the frequency setting and the amount of
feedback).

Note that setting the gain more than necessary may cause great fluctuations in output frequency, and

thus operation to become unstable.
|

Previpus deviation - cument deviation

—
Faadback amount ______..-"

e i

~ i
,/f’ Large diferaniial gain

P x
Small diferantial gan
T — Tl
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5) Adjusting analog command voltages
To use external analog setting (VRF2) or feedback input (VRF), perform voltage-scaling adjustments as
required. See Section 6.5.2 for further details.
If the feedback input data is too small, voltage-scaling adjustment data can also be used for gain adjustment.

Example of VRF2 terminal setting Example of VRF terminal setting Example of VRF terminal setting
(voltage input) (current input)
I
I PO . FROY |rrmrrmrnsessinsecnninnnssy : (FBSH”Z)L’
(60Hz) : (60H2) :
Fe it Feoe
(0Hz) : (OHz) - Feoe
ov 0V ov 10V (OHz) 4mA 20mA
Fein Feie Fobt Feb3 Fobt Fob3
0% 100% 0% 100% 20% 100%

6) Setting the time elapsed before PID control starts

You can specify a waiting time for PID control to prevent the inverter from starting PID control before the con-
trol system becomes stable, for example, after start-up.

The inverter ignores feedback input signals, carries out operation at the frequency determined by the amount

of processing for the period of time specified with F 3 5 5 and enters the PID control mode after a lapse of

the specified time.
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6.17 Setting motor constants

>
c
=1
o
o
c
=
S
Q

Slip frequency gain

Motor constant #1 (primary resistance)

Motor rated current

Motor no-load current

Motor rated speed

Speed control response coefficient

Speed control stable coefficient

Exciting strengthening coefficient

Stall cooperation gain at field weakening zone 1
Stall cooperation gain at field weakening zone 2

Motor adjustment factor

In case you use the Sumitomo 4-terminal AF motor in the same capacity as the inverter, auto-tuning is not

necessary.
1)  Using the automatic torque boost (& L &) for setting the V/F control mode selection (- £ ) and auto-tuning
F Y0 at the same time

2)  Setting V/F control mode selection (£ ) and auto-tuning (F 4 [ i) independently

3)  Combining the V/F control mode selection (£ ) and manual tuning

Y¢  Check to be sure that the setting of the parameter vl and that of the parameter vlv agree with the base fre-
guency (rated rotational speed) and base frequency voltage (rated voltage) of the motor to be operated, re-
spectively. If not, set the parameters correctly.

Y¢  When using the inverter to control the operation of a motor smaller in capacity by one grade or more, be
sure to set the motor rated current setting parameter (F Y {5) properly.

Y¢  Vector control may not operate properly if the motor capacity differs from the applicable rated capacity of the

inverter by more than two grades.
If current waveforms oscillate during operation, increase the speed control stability factor (- & {5). Thisis
effective in suppressing oscillation.
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[Selection 1: Setting by automatic torque boost]
This is the easiest of the available methods. It conducts vector control and auto-tuning at the same time.

(Automatic torque boost + auto-tuning)

Set the automatic torque boost A .- to |

[]

Set the automatic torque boost AL to 2
(Sensorless vector control + auto-tuning).

(Energy-saving + auto-tuning)

Set the automatic torque boost H ./ to F

See Section 5.2 for details of the setting method.

[Selection 2: Setting sensorless vector control and auto-tuning independently]
This method sets sensorless vector control or automatic torque boost, and auto-tuning independently.
Specify the control mode selection parameter (F ) and then set auto-tuning.

Set the auto-tuning parameter F 4 [ [}
(Auto-tuning enabled)

to &

Parameter setting]

execution: 0)

2: Auto-tuning enabled (after execution: 0)

Title Function Adjustment range Default setting
0: Auto-tuning disabled (use of internal parameters)
o _ : o Ce ! Cuns
Funn | Auto-tuning 1: Application of individual settings of - 4/ (after 0
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Y Precautions on auto-tuning

(1) Conduct auto-tuning only after the motor has been connected and operation completely stopped.
If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage
may result in abnormal tuning.

(2) Voltage is applied to the motor during tuning even though it barely rotates. During tuning,

“AE ~ !”is displayed on the operation panel.

(3) Tuning is usually completed within three seconds. If it is aborted, the motor will trip with the dis-
play of £ £~ { and no constants will be set for that motor.

(4) High-speed motors, high-slip motors or other special motors cannot be auto-tuned. For these
motors, perform manual tuning using Selection 3 described below.

(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk
of machine stalling/falling.

(6) If auto-tuning is impossible or an"£ £ ~ {" auto-tuning error is displayed, perform manual tuning
with Selection 3.

(7) If the inverter is tripped during auto-tuning because of an output phase failure (epho), check if the
inverter is connected correctly. A check for output phase failures is made during auto-tuning, re-
gardless of the setting of the output phase failure detection mode selection parameter (F & [ 5).

E [Selection 3: Setting vector control and manual tuning independently]
If an "&£ £ " tuning error is displayed during auto-tuning or when vector control characteristics are to be
improved, independent motor constants can be set.

Title Function Adjustment range Default setting
0: Auto-tuning disabled
(use of internal parameters)
Funh | Autotuning 1: ﬁ_pgl‘l_?%tlon of individual settings of 0
oD
(after execution: 0)
2: Auto-tuning enabled (after execution: 0)
Fur ! | Slip frequency gain 0-150 (%)
Fungz :\gg(s)tracr:]c():rstant #1 (primary 0.0-30.0 (%) Depends on
— — the capacity
FY !5 | Motor rated current 0.1-100.0 (A) (See Section
F4 !5 | Motor no-load current 10-90 (%) 11, K-14)
£ !7 | Motor rated rotational speed 100-32000 (min™)
Fu g Spee_d_control response 1-150 20
coefficient
- o | Speed control stability
g N _
Fl B B coefficient 1-100 20
Fugn E)é(;l:mg strengthening coeffi- 100-130 100
Fuge Stall coqperatlon gain at field 10-250 100
weakening zone 1
Fugg Stall cooperation gain at field 50-150 100
weakening zone 2
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Title

Function Adjustment range Default setting

=
g
[Xx]
g

Depends on

Motor adjustment factor 0-200 .
the capacity

[ d
g
=

Motor electronic thermal

- 0,
protection level 1 10-100 (%) 100

Setting procedure Adjust the following parameters:

-z

I
L

1
oy
o=

1
=

<

X

=
Rng

Png

DOy I Ky

]
Rng

™
Png

Png
(X L]

Select" {"to set the motor constant independently using the F 4 {-F 4[5 parameters.
Set the compensation gain for the slipping of the motor. A higher slip frequency reduces motor
slipping correspondingly. After setting F % ! 7, set F 4 [7 { to adjust in detail.
Adjust the primary resistive component of the motor. Decreases in torque due to a possible voltage
drop during low-speed operation can be suppressed by setting a large value in this parameter.
(Perform adjustments according to the actual operation.)
Set the rated current of the motor. For the rated current, see the motor's nameplate or test report.
Set the ratio of the no-load current of the motor to the rated current. Enter the value in % that is
obtained by dividing the no-load current specified in the motor's test report by the rated current.
Set the rated rotational speed of the motor. For the rated current, see the motor's nameplate or test
report.
Using this parameter along with F 4 {5, adjust the speed of response to the frequency command.
Using this parameter along with F & {5, adjust the speed of response to the frequency command.
* How to make adjustments according to the moment of inertia of the load

The moment of inertia of the load (including that of the motor shaft) was set at the factory on the

assumption that it would be three times as large as that of the motor shaft.

If this assumption does not hold, calculate the values to be entered in F 418 and F 419, using

the following equations.

Lo 1m=4(al3)x40

o=

{
‘
{
{

{
£y 1g=1(al3)x20
Where a is the times by which the moment of inertia of the load is larger than that of the motor.
After the above adjustments, if necessary, make fine adjustments as described below.

e To increase the response speed: Increase the setting of F & 5.

e To reduce the response speed: Decrease the setting of & 4 (5.

e If overshooting or hunting occurs: Increase the setting of £ & (5.

e If reduction gears or the like squeak: Increase the setting of F % (5.

e If an over-voltage trip occurs on completion of acceleration: Increase the setting of 5 & (5.
When making the above adjustments, increase or decrease settings in steps of 10% or so while
checking how things change.

Note also that, depending on the settings of 418 and f4 {4, the frequency may exceed the
upper-limit frequency if the inverter is set so as to accelerate the load in the shortest possible
time.
Using this parameter along with £ % 5 & adjust characteristics in areas in which the frequency is
above the base frequency (areas where the field is weak).
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45 Using this parameter along with F~ & & 5 adjust characteristics in areas in which the frequency is

above the base frequency (areas where the field is weak).

* How to make adjustments where the frequency is above the base frequency (where the field is
weak).
If a heavy load is applied instantaneously (or transiently), the motor may stall before the load

current reaches the current set with the stall prevention level 1 parameter F 5[ !. In many

cases, this kind of stall can be avoided by gradually reducing the setting of = 4 5 5.

A drop in supply voltage may cause fluctuations of the load current or vibration of the motor. In
some cases, such phenomena can be eliminated by changing the setting of = 4 & 2 to between
80 and 90. However, this may cause an increase in load current, so that it is also necessary to
adjust the setting of the electronic thermal protective level 1 parameter (= H - ) properly accord-

ing to the motor capacity.

F Y54 Noneed to adjust (Do not change the setting, unless otherwise instructed by Sumitomo technical
staff)
M- If the rated capacity of the motor is one size smaller than that of the inverter, lower the thermal

protective level according to the rated current of the motor.
* Sensorless vector control may not operate properly if the motor capacity differs from the
applicable rated capacity of the inverter by more than two grades.

6.18 Acceleration/deceleration patterns 2 and 3

6.18.1 Selecting an acceleration/deceleration pattern

[F 5 I 2 |: Acceleration/deceleration 1 pattern
[F 50K | S-pattern lower-limit adjustment amount
[F 50 7] S-pattern upper-limit adjustment amount

e Function
These parameters allow you to select an acceleration/deceleration pattern that suits the intended use.

Title Function Adjustment range Default setting
FE502 | Acceleration/ deceleration 1 pattern 0: Linear, 1: S-pattern 1, 2: S-pattern 2 0
Fohog Z—T[])Oattjtnetrn lower-limit adjustment 0-50% 10%
£cnT :r-ﬁ:lztnetrn upper-limit adjustment 0-50% 10%
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1)

2)

3)

Linear acceleration/deceleration

A general acceleration/ Output frequency
deceleration pattern. [Hz] A
This pattern can usually be Maximum fre-
guency
used.
0 >
P> < > Time [S]
ALL dEL
S-pattern acceleration/deceleration 1
Select this pattern to Output frequency
accelerate/decelerate the _ [Hz] A ! .
. . Maximum frequency f--4-------——--—-——---
motor rapidly to a high-speed TH ! !
region with an output Set frequency E —5—
frequency of 60Hz or more or ' :
] 1
to minimize the shocks ! !
. . 1 ]
applied during ! :
acceleration/deceleration. H H
1
This pattern is suitable for 0 N >
; TEC|«Err] — | g AL Q\ Time [s]
pneumatic transport FSUB|IxIRLL < L L S N _
il x] r
machines. B N *
™ Actual acceleration time
S-pattern acceleration/deceleration
Select this pattern to obtain Output frequency‘
slow acceleration in a . [Hz] \
. . . Maximum frequency |-- - e mmm e e e
demagnetizing region with a / -
small motor acceleration /
] i Set frequency
torque. This pattern is
suitable for high-speed Base frequency
spindle operation.
o - AN ;
D ETN ” Time [s]
Actual acceleration time
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6.18.2 Selecting an acceleration/deceleration pattern

[F 5 I ]: Acceleration time 2

[F 50 ! Deceleration time 2

[F 5 [T 3 |: Acceleration/deceleration 2 pattern

[F 5 M| Selecting an acceleration/deceleration pattern

[F 5 75 |: Acceleration/deceleration 1 and 2 switching frequency
[F 5 {I]: Acceleration time 3

[F 5 ! {] Deceleration time 3

[F 5 {Z ] Acceleration/deceleration 3 pattern

[F 5 {3 Acceleration/deceleration 2 and 3 switching frequency

e Function
Three acceleration times and three deceleration times can be specified individually. A method of
selection or switching can be selected from among the following:
1) Selection by means of parameters
2) Switching by changing frequencies
3) Switching by means of terminals

Title Function Adjustment range Default setting
FL500 | Acceleration time 2 0.0-3200 [sec] 10.0
F S ! | Deceleration time 2 0.0-3200 [sec] 10.0
Selecting an {: Acceleration/deceleration 1 pattern,
FalH accelera%on/deceleration attern ' Acceleration/deceleration 2 pattern, 1
P 3: Acceleration/deceleration 3 pattern
F 5 !0 | Acceleration time 3 0.0-3200 [sec] 10.0
FL ! ! | Deceleration time 3 0.0-3200 [sec] 10.0
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1)  Selection using parameters

Output frequency [Hz] A

N
»~

O T e
AL L | dEL Time [s]
Felq=1

Fooq=2 < [F524] < £ali
Fooy=73 P > < FGi{ R

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2 and 3 can
be selected by changing the setting of the £ 5 /7 4.
Enabled if £ /111 4= { (panel input enabled)

2)  Switching by frequencies - Switching the acceleration/deceleration time automatically at the frequency

setting of F 50 5.

Title Function Adjustment range Default setting
- - | Acceleration/deceleration 1 and 2
[ Y 1
T AH S switching frequency 0.0-Ui 0.0
£5 13 Acceleration/deceleration 2 and 3 0.0-L1 0.0
switching frequency

Note: Acceleration/deceleration patterns are changed from pattern 1 to pattern 2 and from pattern 2 to
pattern 3 in increasing order of frequency, regardless of the order in which frequencies are
changed. (For example, if 7 5 [ 5 is larger than 1513, F 5 { 5 pattern 1 is selected in the fre-

quency range below the frequency setwith F 55 5.)
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Dwilput fraguancy [Hz]

Sl Insquency

F5i3

in @l (E]]

(1) Acceleration at the gradient corre-
sponding to acceleration time & [

(2) Acceleration at the gradient corre-
sponding to acceleration time £ 5 3

(3) Acceleration at the gradient corre-
sponding to acceleration time F 5 ([}

Tiema 5]

o (11} (11}
(4) Deceleration at the gradient corre-
sponding to deceleration time = 5 { {
(5) Deceleration at the gradient corre-
sponding to deceleration time ~ 5 [ {
(6) Deceleration at the gradient corre-
sponding to deceleration time o £

3)  Switching using external terminals - Switching the acceleration/deceleration time via external

terminals

Ourput frequency [Hz] 4

Sl equency |

I

Apceleralion/deceleralion swilching signal 1

Tirrs [4]

Aposleration/deceleration ssilching signal 2

(1) Acceleration at the gradient corre-
sponding to acceleration time & [

(2) Acceleration at the gradient corre-
sponding to acceleration time F 5 7 7

(3) Acceleration at the gradient corre-
sponding to acceleration time F 5 ([

(4) Deceleration at the gradient corre-
sponding to deceleration time = 5 { {

(5) Deceleration at the gradient corre-
sponding to deceleration time F 57 {

(6) Deceleration at the gradient corre-
sponding to deceleration time o £
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B How to set parameters

a)

Operating method: Terminal input

Set the operation control mode selection £ /7! o to

Z

b) Use the DFM and DFH terminals for switching. (Instead, other terminals may be used.)

DFM: Acceleration/deceleration switching signal 1
DFH: Acceleration/deceleration switching signal 2

Title Function Adjustment range Setting value
5 (the second
F 5 Input terminal selection #5 (DFM) 0-64 acceleration/deceleration
mode selection)
58 (the third
F { !5 | Input terminal selection #6 (DFH) 0-64 acceleration/deceleration

mode selection)

B Acceleration/ deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1, 2

and 3 parameters.

1) Linear acceleration/deceleration

2) S-pattern acceleration/deceleration 1
3) S-pattern acceleration/deceleration 2

Setting value

Title Function Adjustment range
F 502 | Acceleration/ deceleration 1 pattern | : Linear, {: S-pattern 1, ': S-pattern 2 0
F 5013 | Acceleration/ deceleration 2 pattern | [I: Linear, {: S-pattern 1, &': S-pattern 2 0
F L5 !2 | Acceleration/ deceleration 3 pattern | : Linear, {: S-pattern 1, ': S-pattern 2 0

% For an explanation of acceleration/deceleration patterns, see 6.18.1.

% Both the settings of the S-pattern lower-limit and upper-limit adjustment parameters (F 5 & and

F

511 7) are applied to any acceleration/deceleration S-pattern.
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6.19 Protection functions

6.19.1 Setting motor electronic thermal protection

[E H - ]: Motor electronic thermal protection level 1
[F &0 7] Motor 150%-overload time limit

e Function
This parameter allows selection of the appropriate electronic thermal protection characteristics
according to the particular rating and characteristics of the motor.

B Parameter setting

Title Function Adjustment range Default setting
LM :\g\(jgl)rlelectronlc thermal protection 10-100 (%) 100
FEoq Motor 150%-overload time limit 10-2400 [sec] 60

For more details, see 5.13.

6.19.2 Setting current stall

[FEL ! Stall prevention level 1
[F_ {55 Stall prevention level 2

A Caution

¢ Do not set the stall prevention level (F 5 [f {) extremely low.
® If the stall prevention level parameter (- 5 [ {) is set at or below the no-load current of the motor, the
stall preventive function will be always active and increase the frequency when it judges that
Prohibited regenerative braking is taking place.
Do not set the stall prevention level parameter (£ & 7 {) below 30% under normal use conditions.

e Function
This parameter adjusts the output frequency by activating a current stall prevention function against a

current exceeding the ~ 5 [I !-specified level.

B Parameter setting

Title Function Adjustment range Default setting
FELO ¢ | Stall prevention level 1 10-199 (%),
C oo ; 200: Deactivated 150
F {85 | Stall prevention level 2 :
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[Display during operation of the stall prevention]
During an {J alarm status, (that is , when there is a current flow in excess of the stall prevention level),
the output frequency changes. At the same time, to the left of this value, "L " is displayed flashing on
and off.
Example of display

% The switching from ~ 5[ {to F {55 can be performed by entering a command through terminals.

For more details, see 6.4.1.
6.19.3 Inverter trip retention
[F &0 2| Inverter trip retention selection

e Function
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that
has thus been stored into memory can be displayed, even after power has been reset.

Parameter setting]

Title Function Adjustment range Default setting
0: Cleared if power is turned off
FEL2 | Inverter trip retention selection 1: Retained even if power is 0
turned off

% The causes of up to four trips that occurred in the past can be displayed in status monitor mode.
% Data (current, voltage, etc) displayed in status monitor mode when the inverter is tripped is cleared when
power is turned off. (Past trip records can be displayed.)

M Flow of operation when F 55 2= |

Reset the leti i | )

inverter by Completion of reset Normal operation

panel or

Occurrence of a terminal
trip operation. The relay trips again.

If the cause of the - Display of the cause
trip is not « Failure signal FL

Turn power off, eliminated activated

then turn it back
on to reset the
inverter.

Trip state is retained

- Display of the cause

- Failure signal FL not
activated

If the cause of the
trip is eliminated
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6.19.4 Emergency stop

[F 5 [ 3]: Emergency stop
[F 50~ | Emergency DC braking time

e Function
These parameters allow you to specify how to stop operation using an external control device when
an external trip occurs. When operation is stopped, the trip £ and the FL relay also are activated.
When setting F 5 7 7 to & (emergency DC braking), setalso F 25 ! (DC braking rate) and F & I

Pl

(emergency braking time)

1) External trip stop via terminals
The external trip stop function can be executed via the a-contact. Proceed as follows to assign an
external stopping terminal and select the stopping method:

Parameter setting]

Title Function Adjustment range Default setting
0: Coast stop
F &7 | Emergency stop selection 1: Slowdown stop 0
2: Emergency DC braking
FLO4 | Emergency DC braking time 0.0 ~ 20.0 [sec] 1.0
FZ5 ! | DC braking current 0-100 (%) 50

(Example of terminal assignment): Assigning the trip stop function to the RST terminal

Title Function Adjustment range Setting
F {3 | Inputterminal selection 3 (RST) 0-64 1 (E);ttig;al trip

Note 1) Emergency stopping via the specified terminal is possible, even during panel operation.
Note 2) If DC braking is not needed to bring the motor to a stop under normal conditions, although F 5 /7 5 is
set to 2 (emergency DC braking), set the DC braking starting frequency (F & 5 &) at 0.0 Hz.

2) Emergency stopping from the operation panel
Emergency stopping from the operation panel is possible
by pressing the STOP key on the panel twice while the inverter is not in the panel control mode.
(1) Press the STOP KeY........ccoovevvrvevennae, "E0F Fwill blink.
(2) Press the STOP key once again .......... Operation will come to a trip stop in accordance with the setting
ofthe F 5 3 parameter.
After this, "£ " will be displayed and a failure detection signal
generated (FL relay deactivated).
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6.19.5

Output phase failure detection

[F & IS |: Output phase failure detection mode selection

Dy
[n¢

-
D]

atu]

Function

This parameter detects inverter output Phase failure. If the Phase failure status persists for one
second or more, the tripping function and the FL relay will be activated. At the same time, a trip
information £ =+ [ will also be displayed.

Set F 5115 to 5 to open the motor-inverter connection by switching commercial power operation to
inverter operation.

Detection errors may occur for special motors such as high-speed motors.

{1 5={1: No tripping (FL relay deactivated).
1 5= . With the power on, the phase failure detection is enabled only at the start of the first operation.

The inverter will trip if the Phase failure status persists for one second or more.

1 5=2": The inverter checks for output phase failures each time it starts operation. The inverter will trip if

the Phase failure status persists for one second or more.
: The inverter checks for output phase failures during operation. The inverter will trip if the Phase
failure status persists for one second or more.
: The inverter checks for output phase failures at the start of and during operation. The inverter will
trip if the Phase failure status persists for one second or more.
. If it detects an all-phase failure, it will restart on completion of reconnection.
The inverter does not check for output phase failures when restarting after a momentary power

L
1
<

(K]
I
(]

failure.

Note: A check for output phase failures is made during auto-tuning, regardless of the setting of this parame-

ter.
Title Function Adjustment range Default setting
0: Disabled
1: At start-up (Only one time after
power is turned on)
cc~c | Output phase failure detection mode 2: At start-up (each time) 0
THES ] selection 3: During operation
4: At start-up + during operation
5: Detection of cutoff on output
side
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6.19.6 Input phase failure detection
[F & 5] Input phase failure detection mode selection

e Function
This parameter detects inverter input Phase failure. If the abnormal voltage status of main circuit

capacitor persists for few minutes or more, the tripping function and the FL relay will be activated.
Therefore, input phase failures cannot always be detected. A trip information £ =+ { will be dis-
played.

If the power capacity is larger than the inverter capacity (more than 200kVA or more than 10 times),
detection errors may occur. If this actually happens, install an AC or DC reactor .

5 =0 No tripping (Failure signal FL not activated)

F Et 'L't' H=0:
F &1 5= !: Phase failure detection is enabled during operation. The inverter will trip if the abnormal voltage
status of main circuit capacitor persists for ten minutes or more. (Failure signal FL activated)
Title Function Adjustment range Default setting
- o Input phase failure detection mode .
g ey . .
o selection 0: Disabled, 1: Enabled 1

Note: Setting £ & £ & to {7 (input phase failure detection: disabled) may result in a breakage of the capaci-
tor in the inverter main circuit if operation is continued under a heavy load in spite of the occurrence

of an input phase failure.
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6.19.7 Control mode for small current

[F & (] Small current trip/alarm selection
[F & { {] Small current detection current
[F & {2 ] Small current detection time

e Function
The 610 parameter allows the inverter to be tripped if a current smaller than the F 5 ! {-specified
value flows for more than the F & {Z-specified time. When tripping is selected, enter the detection

wp T

time to tripping. Trip information is displayed as "1/ ".

7 ¢ L={I: No tripping (Failure signal FL not activated).
A small current alarm can be put out by setting the output terminal function selection parameter.
: ¢ 1= ! The inverter will trip (Failure signal FL activated) if a current below the current set with = 5 { {

flows for the period of time specified with F 5 (2.

Title Function Adjustment range Default setting
T ) - 0: Alarm only
[ Y ]
maodu Small current trip/alarm selection 1: Tripping 0
FE5 ! ! | Small current detection current 0-100 (%) 0
FE {2 | Small current detection time 0-255 [sec] 0
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6.19.8 Detection of output short-circuit

[F & {3 ] Detection of output short-circuit during start-up

e Function
This parameter detects inverter output short-circuit. It can be usually detected in the length of the

standard pulse. When operating low-impedance motor such as high-speed motor, however, the short-
time pulse should be selected.

F 5 ! 3= Detection is executed in the length of the standard pulse every time you start up the inverter.
F L {3=!: Detection is executed in the length of standard pulse only during the first start-up after putting on
the power or after resetting.
F 5 ! 3=7" Detection is executed with the short-time pulse every time you start up the inverter.
F 5 ! 3=3: Detection is executed with the short-time pulse only for the first time after putting power on or
after resetting.
Title Function Adjustment range Default setting
0: Each time (standard pulse)
1: Only one time after power is
cc (o | Detection of output short-circuit during turned on (standard pulse) 0
THEOTS L start-up 2: Each time (short-time pulse)
3: Only one time after power is
turned on (short-time pulse)
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6.19.9 Over-torque trip

[F & {5 ] Over-torque trip/alarm selection

[F & {E | Over-torque detection level

[F & {F ] Over-torque detection time

[F & {5 Over-torque detection level hysteresis

e Function
Use the & !5 parameter to trip the inverter or to output the alarm if a torque currrent exceeding the
F 5 ! 5-specified level flows for more than the F & {5 -specified time. Trip information is displayed

as "!‘_-I’ L_ u-
FLEI5=00 ... No tripping (FL relay deactivated).
An over-torque alarm can be put out by setting the output terminal function selection
parameter.
FLEI5=1 ... The inverter is tripped (FL relay activated) only after a torque current exceeding the
F & {5 -specified level has been detected for more than the F 5 {5 -specified time.
Title Function Adjustment range Default setting
T = ) . 0: Alarm only
[ e g -
bl Over-torque trip/alarm selection 1: Tripping 0
FE !5 | Over-torque detection level 0-250 (%) 150
FFR {8 | Over-torque detection time 0.0-10.0 [sec] 0.5
F L5 !9 | Over-torque detection level hysteresis | 0-100 (%) 10
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<Example of operation>
1) Output terminal function: 12 (OT) Over-torque detection
FE 15=0 (Alarm only)

Over-torque i OFF |ON| OFF
signal output : : : I

FE G
cE e Ccr oG
FRIG—FE 1Y

Torque current (%)

Time [sec]

When F 5 {5 = ! (tripping), the inverter will trip if over-torque lasts for the period of time set with
F & !5.Insuch a case, the over-torque signal remains ON.

2) Output terminal function: 20 (POT) Over-torque detection pre-alarm

Over-torque pre-alarm OFF ON | OFF ON
Signal output : :

™
Dy
]
X

o
~

O
1

ay
[ay
X

©
iy
d

Dy
[Xu(

Torque current
(%)

Time [sec]
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6.19.10 Cumulative operation time alarm setting
[F &2 {] Cumulative operation time alarm setting

e Function
This parameter allows you to set the inverter so that it will put out an alarm signal after a lapse of the
cumulative operation time set with F 52 {.

* "0.1" displayed on the monitor refers to 10 hours, and therefore "1" denotes 100 hours.
Ex.: 38.5 displayed on the monitor = 3850 (hours)

Title Function Adjustment range Default setting

crc = « | Cumulative operation time
" HE T | alarm setting

0.0-9.999 610.0

Dy

B Setting of output signal |
Ex.: When assigning the cumulative operation alarm signal output function to the DRV terminal

Title Function Adjustment range Setting
- = « | Output terminal selection 2A 0-255 42 (negative
"' " | (DRV-OM) logic 43)

6.19.11 Over-voltage stall protection level
[F & 2 & | Over-voltage stall protection level

* For more details, see 6.13.5.
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6.19.12 Undervoltage trip
[F &2 7] Undervoltage trip/alarm selection

e Function
This parameter is used for selecting the control mode when an undervoltage is detected. Trip

i information is displayed as "{{ F !".
F &2 7= The inverter is stopped. However, it is not tripped (Failure signal FL not activated).
The inverter is stopped when the voltage does not exceed 60 % or less of its rating.
2 7= !: Inverter is stopped. It is also tripped (Failure signal FL activated), only after detection of a voltage
not exceeding 60% or less of its rating.
F &2 =2 Inverter is stopped. However, it is not tripped (Failure signal FL not activated). The inverter stop
(Failure signal FL not activated)., only after detection of a voltage not exceeding 50% of its rating.

Be sure to connect the DC reactor specified in 10.4.

Title Function Adjustment range Default setting
0: Alarm only (detection level below 60%)
crc s+ | Undervoltage trip/alarm se- 1: Tripping (detection level below 60%) 1
THE T Jection 2: Alarm only (detection level below 50%,
DC reactor needed)
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6.19.13 Trip at VRF low level input mode
[F & 3 3] Trip at VRF low level input mode

e Function
The inverter will trip if the VRF value remains below the specified value for about 0.3 seconds. In
such a case, "£ - {5"is displayed.

F 5 3 3=0: Disabled........ The detection function is disabled.
FE33=1-100 ..o, The inverter will trip if the VRF value remains below the specified value for about
0.3 seconds.
Title Function Adjustment range Default setting
- . . 0: Disabled
F 533 | Trip at VRF low level input mode 0
1-100%

Note : The VRF input value may be judged earlier to be abnormal, depending on the degree of deviation of
the analog data detected.

6.19.14 Calculation for life alarms

[F & 34 ]: Annual average ambient temperature (calculation for life alarms)

e Function
You can set the inverter so that it will calculate the remaining useful lives of the cooling fan, main
circuit capacitor and on-board capacitor from the ON time of the inverter, the operating time of the
motor, the output current (load factor) and the setting of ~ 5 3 %, and that it will display and send out
an alarm through output terminals when each component is approaching the end of its useful life.

Title Function Adjustment range Default setting
:-10to +10°C
1 11-20°C
:21-30°C
1 31-40°C
1 41-50°C
6: 51-60°C
Note 1: Using F & 3 4 enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.

Note 2: Set ~ 5 3 at the time of installation of the inverter, and do not change its setting after the start of
use. Changing the setting may cause a life alarm calculation error.

Annual average ambient temperature
(calculation for life alarms)

]

Dy}
(A
Mg

O~ WNPFP
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6.20 Adjustment parameters

6.20.1 Pulse train output for meters
[F &5 5| Logic output/pulse train output selection (DRV-OM)
[F & 75 | Pulse train output function selection (DRV-OM)
[F & 7 7] Maximum nembers of pulse train

e Function
Pulse trains can be sent out through the DRV-OM output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.
Ex.: When operations frequencies (0 to 60Hz) are put out by means of 0 to 600 pulses

FH=60.0, F559=1,F5 15=0, F 5 7 7=600

Title Function Adjustment range Default setting

Logic output/pulse train output
selection (DRV-OM)

. Logic output
. Pulse train output

™
[

[ay
[Xu

0

. Output frequency

. Output current

. Set frequency

: DC voltage

: Output voltage command
value

. Input power

. Output power

: Torque

: Torque current

: Motor cumulative load factor

. . . 10:Inverter cumulative load factor
Pulse train output function selection ; - .
11: Braking reactor cumulative 0

(DRV-OM) load factor

12:Frequency setting value (after
PID)

13:VRF Input value

14:VRF2 Input value

15:Fixed output 1 (Output current:
100%)

16:Fixed output 2 (Output current:
50%)

17:Fixed output 3
(Other than the output current:
100%)

A WNRFLO|I RO

© 0o ~NO Ul

m
]
-
x|

FE 77 | Maximum numbers of pulse train 500-1600 (pps) 800

Note 1: The pulse length is fixed. Therefore, the duty is variable.
Note 2: The minimum pulse output rate is 38 PPS. Keep in mind that no pulses can be put out at any rate
smaller than 38 PPS.
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6.20.2 Calibration of analoqg outputs

[F 55 [ Inclination characteristic of analog output
[F & 57| Bias of analog output

e Function
Output signals from FRQ terminals are analog voltage signals. Their standard setting range is from 0

to 7.5Vvdc.
Using the FRQ slide switch in the inverter, you can switch to 0-20mA output. Also, using these

parameters, you can calibrate the output to 4-20mAdc or 20-4mAdc.

Title Function Adjustment range Default setting
0: Negative inclination (downward
o Inclination characteristic of analog slope)
= ) . itive inclinati d 1
output 1: Positive inclination (upwar
slope)
F 552 | Bias of analog output 0-100% 0

Note: To switch to 0-20mAdc (4-20mAdc), turn the FRQ slide switch to the | position.

B Example of setting

FE5 (=1, FE52=0 FES (=1, FE57=20
)
2Lk

-;F T
FE92]
] 1 OO
[FE&5 (=0, F&57=100
imay T
?ﬂ ................... 3
ﬁr fr ‘
LLarge gain ! el gar
EE92 FE92 5
PR .
0 . A "
o 1" a 1007

Y The analog output inclination can be adjusted using the parameter ~ /7.
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6.21 Operation panel parameter

6.21.1 Prohibition of key operations and parameter settings

[F 700 ] Prohibition of change of parameter setting

[F 7 30 ]: Prohibition of panel operation (FC)

[F 7 3 3| Prohibition of panel operation (RUN/STOP keys)

[F 7 34 ]: Prohibition of panel emergency stop operation

[F 7 35 | Prohibition of panel reset operation

[F 7 3 & [: Prohibition of change of £ /73 4/F 13 & during operation

e Function
These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation
panel and the change of parameters. Using these parameters, you can also prohibit various key
operations.

[Parameter setting]

Title Function Adjustment range Default setting
- Prohibition of change of parameter
Faion settin geotp 0: Permitted, 1: Prohibited 0

g

F 131 | Panel operation prohibition (FC) 0: Permitted, 1: Prohibited 0
c =33 | Prohibition of panel operation ) ) ) - 0
T =} (RUN/STOP keys) 0: Permitted, 1: Prohibited
- < Prohibition of panel emergency sto
F73y operation P gency stop 0: Permitted, 1: Prohibited 0
F 735 | Prohibition of panel reset operation 0: Permitted, 1: Prohibited 0
- = s~ | Prohibition of change of
| e Y g I e . : . i
P35 | FREgE RE d during operation 0: Permitted, 1: Prohibited 1

B Resetting method

Only the F /i [} parameter is designed so that its setting can be modified even if 1 (prohibited) is selected.
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6.21.2 Changing the display unit to A/V/min™
[F 71 {]:Current/voltage display mode

e Function
These parameters are used to change the unit of monitor display.

% < A (ampere)/V (volt)

B Example of setting
During the operation of the HF3212-3A7 (rated current: 17.5A) at the rated load (100% load), units are

displayed as follows:

1) Display in percentage terms 2) Display in amperes/volts
~ ¢ N - | %O0utput current: | O B | 5 Output current:
L 1vy 100% : LS 17.5A
DC voltage:
g ¢ N + [%DC voltage: 5 e nn 200V (value
gyu 100% [T Y converted into
AC)
Title Function Adjustment range Default setting
£0t C_urrent/voltage 0: % 1
display mode 1: A (ampere)/V (volt)

* The F 70 ! converts the following parameter settings:
e Adisplay Current monitor display
Motor electronic-thermal protection level 1 and 2

'q: o, F t’ -l' :l’
DC braking current Fos il
Stall prevention level 1 and 2 FEOUFIBS
Small current detection current FE 11

e Vdisplay Voltage monitor display
Note) Base frequency voltage 1 and 2 I(w L o, £ { 7 {)s always displayed in the unit of V.
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6.21.3 Displaying the rotational speed of the motor or the line
speed

[F 702 | Frequency free unit magnification
[F 705 | Inclination characteristic of free unit display
[F 755 | Bias of free unit display

e Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational
speed of the motor, the operating speed of the load, and so on.
The value obtained by multiplying the displayed frequency by the F 7 & -set value will be displayed as
follows:

[ value displayed | = [Monitor-displayed or parameter-set frequency | x [F 152

1) Displaying the motor speed
To switch the display mode from 60Hz (default setting) to 1800min™ (the rotating speed of the 4P motor)

60.0. |- C—> 1800
Flp2=0. 08

ANl mm- (ann
ax3aoon=1800

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6m/min™ (the speed of the conveyer)

60.0.|~ > 6.0

=y e ]
Flo2=0. 00 Faiog=0.10
I
R

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a
positive number. Even when the actual speed of the motor changes according to the particular
changes in load, the output frequency will always be displayed.
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Title Function Adjustment range Default setting
. 0.00: Free unit display disabled (display of
c =~ | Frequency free unit frequency) play (display 0.00
"t magnification 001 200q0 Y :
Inclination S
- = - 0: Negative inclination (downward slope
F 105 | characteristic of free - Negative inclination ( pe) 1
I 1: Positive inclination (upward slope)
unit display
£105 B_|as of free unit 0.00-F H 0.00
display
* The F 70} 2 converts the following parameter settings:
e Free unit Frequency monitor display
Frequency-related parameters FHOUL,LL, S, -5+ 7,
L VT T N S = S
Fold, F2oH, F2 i,
Fold, FEHO, FOH L FIHS,
FosO FOED, FORS, FCOE T,
FoERE FSID-F2O5 F2E-F28H,
FaH3, FI455 F505,F5 14,
FEB 7 ER 1Y

B An example of setting when F A is 80 and F 77 is 10.00

[F 7585=1, F 155=0.00 [F355=1, F 75 5=20.00
Opssralon . Operalion
panel display pangl display ]

BO) feccsssscsssnaccans 100

Fl0e apd

o B0 [Hz)
Cutput bequency

Operabian
panel display
BOG
0

0 oo (Hz)
Cutpul requency

F-77



6.21.4 Changing the steps in which the value displayed
changes
[F 70 7] Free step 1 (pressing a panel key once)
[F 70 E | Free step 2 (panel display)

e Function
These parameters are used to specify steps in which the command value or standard monitor output
frequency displayed on the panel changes each time you press the up or down key to set a fre-
guency on the operation panel.

Note 1: The settings of these parameters have no effect when the free unit selection (5 7 ) is enabled.

Note 2: If you press the Up key on the panel repeatedly to increase the frequency while £ 7/ 7 is set to any
value other than 0, the “H {” alarm will appear immediately before the frequency exceeds the F +
(maximum frequency) and the frequency will stop increasing. Similarly, if you press the Down key on
the panel repeatedly to decrease the frequency, the “{ " alarm will appear immediately before the

frequency decreases below the | [ (lower-limit frequency) and the frequency will stop decreasing.

B When F 7 7isnot 0.00, and F 7[5 is not O (disabled)

Under normal conditions, the frequency command value from the operation panel increases in steps of 0.1

Hz each time you press the @ key. If F 1If 1 is not 0.00, the frequency command value will increase by

the value with £ 7£7 7 each time you press the @ key. Similarly, it will decrease by the value set with

F 70 7 each time you press the @ key.
In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1 Hz, as usual.

B When F 7 7isnot 0.00, and F 7[5 is not O (disabled)

The value displayed on the panel also can also be changed in steps.

[Output frequency displayed in standard monitor mode | =[ Internal output frequency ] x © {48
Faoa
Title Function Adjustment range Default setting
oo . 0.00: Disabled
gl W B
F 1l 1 | Free step 1 (pressing a panel key once) 0.01-F H (H2) 0.00
F 108 | Free step 2 (panel display) (1)i2D5|Fs;abIed 0

B Example of setting 1
When F 75 7=10.00 (Hz):
The frequency (F ) set on the operation panel changes in steps of 10.0 Hz: 0.0 — 20.0 — ... 60.0 (Hz),
each time you press the @ key. This function comes in very handy when operating the load at limited
frequencies that change in steps of 1Hz, 5Hz, 10Hz, and so on.
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B Example of setting 2
When F 74 7=1.00 (Hz), and F 7 5=1:
Each time you press the @ key, the frequency setting F £ changes in steps of 1Hz: 0— 1 -2 — ... = 60
(Hz) and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions and also the value displayed on the operation panel changes in steps of 1. Use these

settings to hide decimal fractions.

6.21.5 Changing the item displayed by default
[F 7 {0 Standard monitor display selection

e Function
This parameter specifies display format while power is on.
B Changing the display format while power is on
When the power is on, the standard monitor mode displays the operation frequency (default setting) in the
format of "[J.[3" or "I F F . This format can be changed to any other monitor display format by setting
F 7 ![I. This new format, however, will not display an assigned prefix such as £ or [ .

B Parameter setting

Title Function Adjustment range Default setting

selection : Output power (kW)

. Frequency command after PID control
(Hz/free unit/step)

: Optional item specified from an external

control unit

0: Operation frequency (Hz/free unit/step)
1: Frequency command (Hz/free unit/step)
2: Output current (%/A)
3: Inverter rated current (A)
£7 0 Standard monitor display 4: Inverter load factor (%) 0
5
6

~

Y  For more information on the ~ 7 {{I option “ 7,” refer to “Communications Function Instruction Man-
ual.”
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6.21.6 Canceling the operation command

[F 7 {5 ] Canceling of operation command when standby terminal (ST) is turned
off

e Function
When the standby (ST) terminal is turned off during panel operation, the inverter will restart operation
if the ST terminal is turned back on. Using this parameter, you can also set the inverter so that, even
if the ST is turned back on, it will not restart operation until you press the RUN key.

Title Function Adjustment range Default setting

Canceling of operation
F 719 | command when standby
terminal (ST) is turned off

0: Operation command canceled (cleared) 1
1: Operation command retained

6.21.7 Selection of operation panel stop pattern

[F 72 ] Selection of operation panel stop pattern

e Function
This parameter are used to select a mode in which the motor started by pressing the key on
the operation panel is stopped when the (STOP) key is pressed.

1)  Slowdown stop
The motor slows down to a stop in the deceleration time set with & £ (or F 5 for F5 ).

2)  Coast stop
The inverter cuts off power supply to the motor. The motor comes to a stop after coasting for a while by
inertia. Depending on the load, the motor may keep running for a good long time.

Parameter setting]

Title Function Adjustment range Default setting
- 7= « | Selection of operation panel stop | 0: Slowdown stop 0
" '= " | pattern 1: Coast stop
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6.22 Communication function (Common serial)

6.22.1 Setting of common function

[F 51| Data transfer speed
[FEL ] Parity

[F 5 I 2] Inverter number

[F 5 I 3] Communication error trip time
[F 505 |: Communication waiting time
[F B E | Inter-drive communication

[F B ! ] Point # 1 setting

[F 5 {2 ] Point # 1 frequency

[F B {3 Point # 2 setting

[F B {4 Point # 2 frequency

[F 5 2 5 Selection of communication protocol
[F B 7] Block write data 1

[F B 7 ] Block write data 2

[F 5 75 ] Block read data 1

[F 5 75 | Block read data 2

[F 5 7 7] Block read data 3

[F B 7H ] Block read data 4

[F 5 75 Block read data 5

[F B 5] Free notes
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e Function

Function The HF-320 « Series allows a data communication network to be constructed for exchanging
data between a host computer or controller (referred to collectively as the computer) and the inverter by
connecting an optional RS232C or RS485 communication conversion unit. (Under preparation)
<Computer-linking functions>

The following functions are enabled by data communication between the computer and inverter

(1) Monitoring inverter status (such as the output frequency, current, and voltage)

(2) Sending RUN, STOP and other control commands to the inverter

(3) Reading, editing and writing inverter parameter settings
<RS232C communication>

Data can be exchanged between one computer and one inverter.
<RS485 communication>

Data can be exchanged between the computer and each of the inverters connected.

ikThe following are available as common serial optional units: (Under preparation)
e RS232C communications conversion cable
e RS485 communication conversion unit with terminal board
Communication cable
¢ Internal RS485 conversion circuit board
This product requires no interconnect cables, because it is of a built-in type.
Note 1.: Limit the distance between the common serial optional units and the inverter to 5m.
2.. Set Data transfer speed to 9600 bps or less if data exchange between RS485 communication
conversion unit and the inverter.

B Communication function parameters (Common serial options)
The data transfer speed, parity type, inverter number, and communication error trip time can be set/edited by
operation panel operation or communication function.

Title Function Adjustment range Default setting

0: 1200bps
1: 2400bps

FE00 | Communication band speed 2: 4800bps 3
3: 9600bps
4: 19200bps

. 0: NON (No parity)

FEO? l(:g;ltrrz/mon serial) 1: EVEN (Even parity) 1
2: ODD (Odd parity)

FRIOZ | Inverter number 0-255 0

- L o 0: Disabled (*)

oot

F HIi 4 | Communication error trip time 1-100 (s) 0

- o I 0.00: Regular communication

= rec

Tl e Communication waiting time 0.01-2.00 (s) 0.00
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Title Function Adjustment range Default setting
0: Slave inverter (0 Hz command
issued in case the master in-
verter fails)
1: Slave inverter (Operation con-
! tinued in case the master in-
Setting of master and slave .
inverters verter fails)
[ . i
TOUO | o0 communications between 2: S!avg inverter (Emergency stop 0
. tripping in case the master in-
inverters .
verter fails)
3. Master inverter (transmission of
frequency commands)
4: Master inverter (transmission of
output frequency signals)
FE ! ! | Point#1 setting 0-100 (%) 0
F&8 !2 | Point# 1 frequency 0-500.0 (Hz) 0.0
F5 {3 | Point# 2 setting 0-100 (%) 100
F& !4 | Point# 2 frequency 0-500.0 (Hz) 60.0
coo oo Selection of communication 0: Standard protocol 0
"=t~ | protocol 1: ModbusRTU protocol
0: No selection
F& 70 | Block write data 1 1: Command 1 0
2: Command 2
3: Frequency command
4: Output data on the terminal
F5 7! | Block write data 2 board 0
5: Analog output for communica-
tions
e 0: No selection
g 1 C
F& i3 | Blockread datal 1: Status information 0
. 2: Output frequency
- o l’l':l Block read data 2 3: 0utput current 0
4: Output voltage
F5 77 | Blockread data3 5: Alarm information 0
6: PID feedback value
FE 75 | Block read data 4 7: Input terminal board monitor 0
8: Output terminal board monitor
-0 o 9: VRF terminal board monitor
oo T o
75 i3 | Blockread data 5 10: VRF2 terminal board monitor 0
FEELD | Free notes 0-65535 0
Disabled........... Indicates that the inverter will not be tripped even if a communication error occurs.

THAP e The inverter trips when a communication time-over occurs.
In this case a trip information £ - - 5 flashes on and off on the operation panel.
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6.22.2 Using the RS232C/RS485

B Setting the communication functions
Setting commands and frequencies by communications has priority over sending commands from the
operation panel or the terminal board. Command/frequency setting by communications can therefore be
enabled, irrespective of the setting in the command mode (£ /71 &) or the frequency setting mode (F /7 o).
When inverters are connected to each others, however, in order for slave inverters to recognize frequency
signals from the master inverter as frequency commands, the frequency setting mode selection 1 parameter
(F 1111 ) provided for each slave inverter needs to be set to 4 (serial communications). Refer to the
COMMUNICATIONS EQUIPMENT USER'S MANUAL (Under preparation) for details.
However, when the input terminal function selection parameter is set to 48: SC/LC (Serial/Local selection),
the inverter can be operated with the settings of the command mode (£ /77 =) or the frequency setting mode
(F 11 ) by external input.

B Transmission specifications

Item

Specifications

Transmission scheme

Half-duplex

Connection scheme

Centralized control

Synchronization scheme

Asynchronous

Transmission rate

Default: 9600 baud (parameter setting)
Option: Either 1200, 2400, 4800, 9600, or 19200baud

Character transmission

ASCII code: JIS X 0201 8, 8-bit (fixed)
Binary code: Binary, 8-bit (fixed)

Stop bit length

Inverter receiving: 1 bit, Inverter sending: 2 bits

Error detection

Parity: Even, Odd, or None selectable by parameter setting;
check sum method

Character transmission format

Receiving: 11-bit, Sending: 12-bit

Order of bit transmission

Least significant bit first

Frame length

Variable to a maximum of 17 bytes
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B Example of connection for RS485-communication
<Example of connection>

Hostcomputer

Y VA A— RV

L L] L] 4

HF-320 HF-320 o HF-320 o HF-320

<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host

computer to inverter No. 3:

I \\/iring
Data (host? INV)
‘Response data (IN VR host)

Hostcomputer

No.29

No.30

Given away
Given away
Given away
Given away
Given away

"Given away": Only the inverter with the selected inverter number conducts data processing. All other

*

1)
)
@)
(4)

©)

inverters, even if they have received the data, give it away and stand by to receive the
next data.
: Use the terminal board to branch the cable.

Data is sent from the host computer.

Data from the computer is received at each inverter and the inverter numbers are checked.

The command is decoded and processed only by the inverter with the selected inverter number.
The selected inverter responds by sending the processing results, together with its own inverter
number, to the host computer.

As a result, only the selected inverter starts operating in accordance with the operation frequency
command by communicating independently.
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6.23 Parameters for options

[F B 5L . Parameter for option 1
[F 85 !] Parameter for option 2
[F 85 2| Parameter for option 3
[F B 5 3| Parameter for option 4
[F B 54 | Parameter for option 5

These parameters can be used only when specific optional parts are installed. Do not use these parameters
unless such parts are installed.
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7. Applied operation

Setting the operation frequency

7.1

Applied operation can be performed by selecting the inverter frequency setting. To make settings for applied op-
eration, use the basic parameter F 7 [l 4 (selection of frequency setting mode 1), and the extended parameters

F 2000 (frequency priority selection) and = (selection of frequency setting mode 2).

(1) Internal potentiometer setting

y'
LA
Iz

I
LJLII

FR
RR
RST
DFL
DFM
DFH
COM
PCS
+V
VRF
VRF2
COM

>

O
Y,

=

X
o
=]

L.

(2) Operation panel key setting

setting)

i
e
Enter the number with the operation panel keys,
then press the STR key to conform. (Save the

FR
RR
RST
DFL
DFM
DFH
COM
PCS
+V
VRF
VRF2
COM

d
Y
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(3) External potentiometer setting

FR
RR
RST
DFL
DFM
DFH
COM
PCS
+V
VRF
VRF2
COM

@
Y,

"u ou

P
E D
DX

Oy

Use the parameters. cd

setting.

HtoF2 !

(5) Input current setting (4 to 20 mAdc)

FR
RR
RST
DFL
DFM
DFH
COM
PCS
+V
Current VRF
signal VRF2
COM

O ©

VRF

O

]
=N

'o Do
Z:l
[ata

%‘l‘l
o MuIX

rameters
(F20 ! 20%)

7 { to F 2 M for this setting.

(4) Input voltage setting (0 to 10 Vdc)

VRF
FR Vv
RR
RST D
DFL
DFM (::)
DFH
COM riiD
PCS
+V
VRF @
Voltage signal VRF2
cow

(]
|
D
I =

"y

) e

Use the parameters F20 i toF 20X forthis
setting.

(Touse VRF2, set F /1 d at )

(6) External contact UP/DOWN

FR

RR

RST

DFL (UP)

DFM(Down)
DFH(CLR)

COM rEiD
PCS
W)
VRF

VRF2

cow

N R I g L ) 'I I}
IIILILI O LLL Ll

Use the parameters F 2 & 4 to F 2 & H for this
setting.

ower is off, set

To change the frequency when p
F 2 5 5§ when power

FZ2E55: ! (Rewriting of /
is turned off.)

F ! 14:4 ! (Allocation of UP)
5: 42 (Allocation of DOWN)
£: 4 3 (Allocation of CLR)




(7) Preset-speed

\

FR
RR
RST
DFL
DFM

DFH
COM
PCS
+V
VRF
VRF2

COM

A

@
Y

O 0 (Termlnal board)
to 5~ 7:1-7-speed run
5 7toF 254 8-15-speed run

i |Ll‘|'"‘|

To select 7-speed run, use the terminals DFL to

DFH. To select 15-speed run, allocate the input ter-

minal function DFHH.

(9) Analog addition setting

FR
RR
RST
DFL
DEM

DFH
COM
PCS
+V
VRF
VRF2
COM

@

Voltage/current
signal

Voltage
signal

9

110 .

=
oo

: 5 (VRF+VRF2)
¥l

o T
-

1
LN}

Z
I

(8) Voltage/current switching

uaou
] 'Z.u

N
~< Ty

(
(33
et e P

P R g 4

Current signal
Voltage signal

<<y ~LI

FR
RR

RST
DFL (FCHG)

.
o O
Q

COM

VRF
VRF2

COM

PCS
+V
: { (Automatic switching)

: Ll Forced switching of FCHG)

& (Allocation of FCHG)

(10) Switching between external contact UP/DOWN
and VRF input

EAEAE

o [ng
& = --E
.l::g

T

5
o -z

P—_—
>
=
~~ =~~~ 0

[0
[Ny

m=s
=i

xxxo

VRF

FR v

RR

RST (FCHG)
DFL (Up)
DFM (Down)
DFH (Clear)
COM

PCS

+V

VRF

VRF2

COM

Y,

r 1. 51 T
!:,Ul_l LI;LI_JLI . 1

7 (Allocation of FCHG)
VRF setting, enter the command

(u -

—
o

Allocation of DOWN)

G.
(Allocation of UP)
(
= (Allocation of CLR)




(11) Switching between analog setting and preset
speed setting

FR
RR
RST
DFL

DFM @

DFH

com @
PCS

Voltage/current
signal +V @
VRF
VRF2
Voltage
signal

d: ! (VRF)or 2 (VRF2)
o' &I (Terminal board)

To switch to preset-speed setting, use the external
terminals DFL to DFH.

(13) Setting by means of a remote input device

e
DFH
SO
PCS
VRF

VRF2
—>:| Connector for remote control

Communication command fa00Oh 14bit: 1
Priority on remote input device

(Fhod 4

(12) switching between analog setting and terminal
setting from the operation panel

FR
RR
RST (FCHG)
DFL

=
DFM i@!
DFH i |

O

COM
Voltage/current PCS ] |
signal +V [ .
VRF '
VRF2
Voltage

/!
signal

Ixl
RN
{

. 7 (Operation panel)

: 38 (Allocation of FCHG)
To switch to & 2 {7 7 setting, enter the
command through FCHG.

i Y ]
'LI:’ULI-LI

FZ207: I(VRF)or £ (VRF2)

- =
L

(14) Switching between remote control and local control

FR
RR

RST
DFL(SC/LC)
DFM

DFH
COM
PCS
+V
VRF
VRF2
COM

—»:l Connector for remote control

>
€

O]9
®

Communication command fa00h 14bit: 1

F ! 1Y Y5 (Allocation of SL/LC)

Switched to local when a command is entered
through SC and LC during operation by means
of a remote input device

Activated if the parameter F /7 o,
F207issoset

ey

o0l or

i
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7.2  Setting the operation mode

Applied operation can be performed by selecting the operation mode. To set the operation mode, use the basic
parameter £ [/} 4 (command mode selection) and the input terminal selection parameter.

(1) Operation panel operation (2) Terminal board operation
FR — FR
RR — RR
RST RST
DFL DFL
DFM @ DFM @
DFH DFH
COM COM @
PCS PCS
L O L ©
VRF VRF
VRF2 VRF2
coM coM
0 d: | (Operation panel) C N d: O (Terminal board)

G-5



(3) Three-wire operation (one-touch operation)

You can carry out operation by simply pressing the ON/OFF button.

M
— —O FR
m
e RR
RST
" DFL (HD)

5" @

DFH

com
PCS

+V @

VRF

VRF2

Selecting HD (operation holding) with the input
terminal selection parameter

Select HD (operation holding) using the input
terminal selection parameter, and turn HD on to
get the inverter ready for operation or turn HD
off to stop operation.

Note 1 :

Note 2 :

Note 3 :

Note 4 :

Note 5 :

To carry out three-wire operation, set £ { {f{to {
(ST and £ /1 o to I (terminal board).

Select one input terminal, and set to HD (operation
holding). For example, set F { {4 to 4 5 (opera-
tion holding) to assign HD to the S1 terminal.

Even if each terminal is ON, any command entered
through a terminal is ignored when power is turned
on (to prevent the load from starting to move unex-
pectedly). Enable to turn the input terminal on at
power on.

When HD is OFF, any attempt to turn on FR or RR
is ignored. When RR is ON, you cannot start op-
eration by turning on HD. Even when both RR and
HD are ON, you cannot start operation by turning
on FR. To start operation, turn off FR and RR tem-
porarily, then turn them back on.

If select Jog run command during three-wire opera-
tion, inverter stops.

Sending out a RUN signal during DC braking has
no effect in stopping DC braking.
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Output frequAency

Forward run / / Operation
/l\ \V frequency
0 \ / » command
\l/ / \ / Operation
frequency
Reverse run command
A
HD | ON
» OFF
A
FR I ON
> OFF
A
RR I I e e el e g ON
> OFF
Powered * ON
on
> OFF
A\ ~ J
Not'e > Note 3
(4) Operation from an external input device (5) Switching from an external input device to the ter-
minal board
FR — —OFR
RR — —ORR
RST RST
DFL — - DFL (SC/LC)

DFM @ DFM
DFH DFH
coMm COM
PCS PCS

O

+V @ +V @
VRF VRF
VRF2 VRF2
—»: Connector for remote control _>:| Connector for remote control
Priority is given to an external input device N0 d: O (Terminal board)
oo Ly
[

when the remote command faO0h 15-bit is set at 1. F { {445 (Allocation of SL/LC)
Remote control can be switched forcefully
to local control from the external SC/LC by
setting the remote command faO0Oh 15-bit at 1.
Operation is controlled from the terminal board.
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(6)

Switching from the operation panel to the terminal
board

u
Un T

r
L

{ 15:5L (Allocation of CMTP)
To switch to terminal board operation, use the
external CMTP input.

0T
<X
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8. Monitor; e operation status

8.1 Status monitor mode
8.1.1 Status monitor under normal conditions

In this mode, you can monitor the operation status of the inverter.
To display the operation status during normal operation:

Press the key twice.

Setting procedure (eg. operation at 60Hz)
Key LED Communi-
operated display cation No.

Item displayed Description

The operation frequency is displayed (Operation at
. 60Hz). (When standard monitor display selection
F 7 !I1is set at 0 [operation frequency])

The first basic parameter “F L 5 (history function)

Parameter setting

ret
mode e is displayed.
Direction of rota- c__r FEOL The direction of rotation is displayed.
tion e (F ~ - F: forward run, F - - - : reverse run)

EEn.n FEO2 The operation frequency command value (Hz/free
s unit) is displayed.

The inverter output current (load current) (%/A) is

displayed.

ol FEO4 The inverter input (DC) voltage (%/V) is displayed.

Note 1 Operation fre-
guency command

Note 2 | Load current [ FEO3

s

Note 3 | Input voltage

Output voltage FEO5 The inverter output voltage (%/V) is displayed.

P

Torque &l FE18 The torque (%) is displayed.

Torque current S5 FE20 The torque current (%/A) is displayed.

[}

i FE27 The inverter load factor (%) is displayed.

~~

Inverter load factor

The cumulative load factor of the braking resistor
(%) is displayed.

DBR cumulative

o
load factor - FE25

Input power rRoED FE29 The inverter input power (kW) is displayed.

Output power H 5 FE30 The inverter output power (kW) is displayed.

The operation frequency (Hz/free unit) is dis-
played.

Operation fre-
quency

0000000000000

o0 FD0OO

(Continued overleaf)
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Note 4

Note 5

Note 6

Note 6

Note 7

Note 7

Note 7

(Continued)

. Key Communi- L
Item displayed operated cation No. Description
The ON/OFF status of each of the control signal
input terminals (FR, RR, RST, DFL, DFM, DFH,
VRF2 and VRF) is displayed in bits.
ON: coo ol
[/ / /N N\
Input terminal @ {011l FEO6 VRF ey \ - ER
VRF2 RR
DFH RST
DFM DFL
The ON/OFF status of each of the control signal
output terminals (RY, DRV and FL) is displayed in
bits.
] ON: | C U
Output terminal @ ] FEO7 . \
OFF: J \-
FL \ RY-RC
DRV-OM
CPUL version @ w i FEO8 The version of the CPUL1 is displayed.
CPU2 version @ we il FE73 The version of the CPU2 is displayed.
Memory version @ wED! FE09 The version of the memory mounted is displayed.
- A The PID feedback value is displayed. (Default set-
Cr
PID feedback @ I FE22 ting: unit HZ)
Frequency com- The PID-computed frequency command value is
mand value (PID- FE15 . e
displayed. (Default setting: unit Hz)
computed) @
. The integrated amount of power (kWh) supplied to
Inot\?v%rral input @ FE76 the inverter is displayed.
P (0.01=1kWh, 1.00=100KWh)
The integrated amount of power (kWh) supplied
Inot\(,av%rral output @ FE77 from the inverter is displayed.
P (0.01=1kWh, 1.00=100kWh)
Rated current @ FE70 The rated current of the inverter (A) is displayed.
Past trip 1 @ FE10 Past trip 1 (displayed alternately)
Past trip 2 @ FE11 Past trip 2 (displayed alternately)
Past trip 3 @ FE12 Past trip 3 (displayed alternately)

(Continued overleaf)
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Note 7

Note 8

Note 9

(Continued)

. Key LED Communi- -
Item displayed operated display cation No. Description
Past trip 4 @ nErr o4 FE13 Past trip 4 (displayed alternately)
The ON/OFF status of each of the cooling fan, cir-
cuit board capacitor, main circuit capacitor or life
alarm of cumulative operation time is displayed in
bits.
ON: {
Life alarm P OFF:
information @ ioocewi) FETS
1] []
" l' l\ l\ l|
Cumula- Cooling fan
opera- time Control circuit board capaci
 tive Main circuit capacitor
tion
Cumulative @ - FE14 The cumulative operation time is displayed.
operation time L. (0.01=1 hour, 1.00=100 hours)
Default display Pl ] The operation frequency is displayed (Operation at
mode B 60Hz).

Note 1:
Note 2:

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Press the @ or @ key to change items displayed in the status monitor mode.

i
LA

You can switch between % and A (ampere)/V (volt), using the parameter F
selection).

The input (DC) voltage displayed is 1./2 times as large as the rectified d.c. input voltage.

The number of bars displayed varies depending on the setting of F {[f & (analog input/logic input func-
tion selection). The bar representing VRF or VRF2 is displayed only when the logic input function is as-

signed to the VRF or VRF2 terminal, respectively.

{ (current/voltage unit

If £ {15 = 0: Neither the bar representing VRF nor the bar representing VRF2 is displayed.
If £ {5 =1 or2: The bar representing VRF is not displayed.

The bar representing VRF2 is displayed.
If 5 {15 =3 or 4: Both the bar representing VRF and VRF2 are displayed.

The number of bars displayed varies depending on the setting of £ 5 & 5 (logic output/pulse train output
selection). The bar representing the DRV-OM terminal is displayed only when logic output function is as-
signed to it.
If £ &5 5 =0: The bar representing DRV-OM is displayed.

5 & 5 = 1: The bar representing DRV-OM is not displayed.

If r': oo =
The integrated amounts of input and output power will be reset to zero, if you press and hold down the

key for 3 seconds or more when power is off or when the input terminal function CKWH (input

terminal function: 51) is turned on or displayed.
Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip re-
cord). If no trip occurred in the past, the message “~ £ - ~ " will be displayed. Details on past trip record

1, 2, 3 or 4 can be displayed by pressing the@key when past trip 1, 2, 3 or 4 is displayed. For more

information, see 8.1.2.

The life alarm is displayed based on the value calculated from the annual average ambient temperature,
operation time and load current specified using £ & 3 4. Use this alarm as a guide only, since it is based
on a rough estimation.

The cumulative operation time increments only when the machine is in operation.
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8.1.2

Display of detailed information on a past trip

Note 7

Note 1

Note 2

Note 3

Note 4

Note 5

Note 9

Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the @key
when the trip record is selected in the status monitor mode.

Unlike the "Display of detailed trip information at the occurrence of a trip" in 8.2.2, details on a past trip can be
displayed, even after the inverter is turned off or reset.

Item displayed

Key

operated

Description

Past trip 1

£
"

Past trip 1 (displayed alternately)

Continuous trips

The number of time the same trip occurred in succession is
displayed. (Unit: times)

Operation
frequency

The operation frequency when the trip occurred is
displayed.

Direction of
rotation

The direction of rotation when the trip occurred is displayed.

(F - - F: Forward run, F - - ~: Reverse run)

Operation fre-
quency command

The operation command value when the trip occurred is
displayed.

Load current

The inverter output current when the trip occurred is
displayed. (%/A)

Input voltage

The inverter input voltage (DC) when the trip occurred is
displayed. (%/V).

Output voltage

000 0C0oe

The inverter output voltage when the trip occurred is
displayed. (%/V)

Input terminal

®

The ON/OFF statuses of the control input terminals (FR,
RR, RST, DFL, DFM, DFH, VRF2 and VRF) are displayed in
bits.

[ [

ON: { PRI B AR A
vrRe  / \ - FRr
VRF2 RR
DFH RST
DFM DFL

Output terminal

[t

The ON/OFF statuses of the control output terminals (RY,
OUT and FL) are displayed in bits.

ON:
OFF: . -

-
(|
-
-
-

Cumulative
operation time

-
o
Xy
L]

The cumulative operation time when the trip occurred is
displayed.
(0.01=1 hour, 1.00=100 hours)

Past trip 1

®®

g

Press this key to return to past trip 1.




Note 1:
Note 2:

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:
Note 9:

Press the @ or @ key to change items displayed in the status monitor mode.

You can switch between % and A (ampere)/V (volt), using the parameter £ 7/ ! (current/voltage unit
selection).
The input (DC) voltage displayed is 1./2  times as large as the rectified d.c. input voltage.
The number of bars displayed varies depending on the setting of F {{/ 5 (analog input/logic input func-
tion selection). The bar representing VRF or VRF2 is displayed only when the logic input function is as-
signed to the VRF or VRF2 terminal, respectively.
If 7 {15 = 0: Neither the bar representing VRF nor the bar representing VRF2 is displayed.
=1 or 2: The bar representing VRF is not displayed.

The bar representing VRF2 is displayed.
If # {5 =3 or 4: Both the bar representing VRF and VRF2 are displayed.
The number of bars displayed varies depending on the setting of £ 5 & 5 (logic output/pulse train output
selection). The bar representing the DRV-OM terminal is displayed only when logic output function is as-
signed to it.
If F 555 =0: The bar representing DRV-OM is displayed.
If F 555 =1: The bar representing DRV-OM is not displayed.
The integrated amounts of input and output power will be reset to zero, if you press and hold down the

=
™

Dagu g

[

key for 3 seconds or more when power is off or when the input terminal function CKWH (input
terminal function: 51) is turned on or displayed.
If there is no trip record, =~ £ - r is displayed.
The cumulative operation time increments only when the machine is in operation.




8.2  Display of trip information

8.2.1 Trip code display

If the inverter trips, an error code is displayed to suggest the cause. Since trip records are retained, information
on each trip can be displayed anytime in the status monitor mode.

B Display of trip information

Error code F;i)lg;e Description
AErr(® 0000 No error
ar 0001 Overcurrent during acceleration
ore 0002 Overcurrent during deceleration
ora 0003 Overcurrent during constant speed operation
orL 0004 Load-side overcurrent during start-up
arA 0005 Armature-side overcurrent during start-up
EFPH 0008 Input phase failure or exhaustion of main circuit capacitor
EFPHED 0009 Output phase failure
] 000A Overvoltage during acceleration
orz 000B Overvoltage during deceleration
oF3 000C Overvoltage during constant-speed operation
oL 000D Inverter overload trip
oLe 000E Motor overload trip
oL 000F Dynamic braking resistor overload trip
H 0010 Overheating trip or thermal detector failure
£ 0011 Emergency stop
EEFP 0012 E*PROM fault 1 (writing error)
EERD 0013 IEZEIE’OM fault 2 (initialization error) or power-off during the setting of
£EP3 0014 ILEZ-Fl’ROM fault 3 (reading error)
Err? 0015 Inverter RAM fault
Err3d 0016 Inverter ROM fault
ErrH 0017 CPU fault trip 1
Err5 0018 Communication error
Err 001A Current defector fault
Er-8 001B Optional circuit board format error
ur 001D Small-current trip
R 001E Undervoltage trip
okt 0020 Over-torque trip
EFZ 0022 Ground fault

(Continued overleaf)
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8.2.2

(Continued)

Error code Failure Description
code

arir 0025 Overcurrent flowing in element during acceleration
ar2r 0026 Overcurrent flowing in element during deceleration
orar 0027 Overcurrent flowing in element during constant-speed operation
Etr 0054 Auto-tuning error
EEHF 0029 Inverter type error
aHz 002E External thermal input
£- 18 0032 VRF cable break
£-15 0033 Communication error between CPUs
E-20 0034 VIF control error
E-2 0035 CPU fault 2
SOUE 002F Step-out (for PM motors only)

(Note) Past trip records (trip records retained or trips that occurred in the past) can be called up.
(Refer to 8.1 "Status monitor mode" for the call-up procedure.)
(*) Strictly speaking, this code is not an error code; this code is displayed to show the absence of error
when the past trip monitor mode is selected.

Display of trip information at the occurrence of a trip

Note 1

Note 2

At the occurrence of a trip, the same information as that displayed in the mode described in 8.1.1, "Status monitor

under normal conditions," can be displayed, as shown in the table below, if the inverter is not turned off or reset.

To display trip information after turning off or resetting the inverter, follow the steps described in 8.1.2, "Display of

detailed information on a past trip."

B Example of call-up of trip information

. Key LED Communi- -
Item displayed operated display cation No. Description
Status monitor mode (The code blinks if a trip oc-
Cause of trip ors curs.)
The motor coasts and comes to a stop (coast stop).
Parameter setting @ Y The first basic parameter “H L 5" (history function)
mode e is displayed.
Direction of The direction of rotation at the occurence of a trip
rotation Fr-F FEO1 is displayed. (£ ~ - F: forward run, F r -
reverser run).
Operation fre- @ cCn FEO02 The operation frequency command value (Hz/free
quency command P unit) at the occurrence of a trip is displayed.
- T The output power of the inverter at the occurrence
r «ar
Load current @ L 30| FEOS 1 o4 trip (%/A) is displayed.
The inverter input (DC) voltage (%/V) at the
oo
Input voltage @ S0 FEO4 | occurrence of a trip is displayed.
Output voltage @ Fonn FEO5 The output voltage of the inverter at the

occurrence of a trip (%/V) is displayed.

(Continued overleaf)
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Note 4

Note 5

(Continued)

Key

LED

Communi-

computed)

Item displayed operated | display | cation No. Description
0 o The torque at the occurrence of a trip (%) is
1 gy )
Torque @ T 0 FE18 displayed.
oo The torque current (%/A) at the occurrence of a
Torgue current @ - HU FE20 trip is displayed.
- i 0,
Inverter load factor @ T FE27 T_he_lnv_erter load factor (%) at the occurrence of a
trip is displayed.
DBR cumulative @ A FE25 The cumulative load factor (%) of the resistor at
load factor toAH the occurrence of a trip is displayed.
- o The inverter input power (kW) at the occurrence of
g ]
Input power @ oo FE29 atrip is displayed.
“r The inverter output power (KW) at the occurrence
Lt 1
Output power @ "ooa FE30 of a trip is displayed.
Operation fre- @ Ccr FEQO The inverter output frequency (Hz/free unit) at the
quency D occurrence of a trip is displayed.
The ON/OFF statuses of the control input termi-
nals (FR, RR, RST, DFL, DFM, DFH, VRF2 and
VRF) are displayed in bits.
I
ON: { } } }
Input terminal @ cocd ol FEO6 OFF: .
VIA
VIiB
S3
S2
The ON/OFF status of each of the control signal
output terminals (RY, DRV and FL) at the occur-
rence of a trip is displayed in bits.
. . ‘4 &) [ )
Output terminal @ o ! FEO7 ON: | L ’: :\ :\
OFF: , _/ \
FL RY-RC
DRV-OM
CPUL1 version @ w i FEO8 The version of the CPUL is displayed.
CPU2 version @ el FE73 The version of the CPU2 is displayed.
Memory version @ wED FEO9 The version of the memory mounted is displayed.
- The PID feedback value at the occurrence of a trip
= cr
PID feedback @ oA FE22 is displayed. (Default setting: unit Hz)
Frequency com- The PID-computed frequency command value at
mand value (PID- @ s 00 FE15 the occurrence of a trip is displayed. (Default set-

ting: unit Hz)

(Continued overleaf)




(Continued)

Key LED Communi-

Item displayed operated | display | cation No.

Description

The integrated amount of power (kWh) supplied to
5 RS FE76 the inverter is displayed.

(0.01=1kWh, 1.00=100kWh)

The integrated amount of power (kWh) supplied

H 15 FE77 from the inverter is displayed.

(0.01=1kWh, 1.00=100kWh)

The inverter rated current (A) at the occurrence of
a trip is displayed.

Integral input
power

Integral output
power

Rated current {55 FE70

Note 7 | Past trip 1 FE10 Past trip 1 (displayed alternately)

Note 7 | Past trip 2 OH o FE11 Past trip 2 (displayed alternately)

Note 7 | Past trip 3 OFP3 o3 FE12 Past trip 3 (displayed alternately)

Q00 CCICNHO,

Note 7 | Past trip 4 mErr o4 FE13 Past trip 4 (displayed alternately)

The ON/OFF status of each of the cooling fan, cir-
cuit board capacitor, main circuit capacitor or life
alarm of cumulative operation time is displayed in

bits.
ON:
Note 8 | Life alarm informa- @ a1 FEre | OFF
tion —
l’l’ I' l\ l\ I’|
Cumula- Cooling fan
opera- time Control circuit board capaci
 tive Main circuit capacitor
tion
Note 9 | Cumulative opera- @ Lot FE14 The cumulative operation time is displayed.
tion time I YA (0.01=1 hour, 1.00=100 hours)
rag]:ja:“ display arz The cause of the trip is displayed.

Note 1: Items displayed when a trip occurs can be changed by pressing @ or @ key.

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter = 7/} { (current/voltage unit
selection).

Note 3: The input (DC) voltage displayed is 1./2 times as large as the rectified d.c. input voltage.

Note 4: The number of bars displayed varies depending on the setting of F {[f & (analog input/logic input func-
tion selection). The bar representing VRF or VRF2 is displayed only when the logic input function is as-
signed to the VRF or VRF2 terminal, respectively.

L/ % = 0: Neither the bar representing VRF nor the bar representing VRF2 is displayed.

5 =1 or 2: The bar representing VRF is not displayed.

The bar representing VRF2 is displayed.
If F {5 =3 or 4: Both the bar representing VRF and VRF2 are displayed.

Note 5: The number of bars displayed varies depending on the setting of F 5 5 5 (logic output/pulse train output
selection). The bar representing the DRV-OM terminal is displayed only when logic output function is as-
signed to it.
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If -5 = 0: The bar representing DRV-OM is displayed.
If 7 555 = 1: The bar representing DRV-OM is not displayed.
Note 6: The integrated amounts of input and output power will be reset to zero, if you press and hold down the

key for 3 seconds or more when power is off or when the input terminal function CKWH (input ter-

minal function: 51) is turned on or displayed.

Note 7. Past rip records are displayed in the following sequence: 1 (latest trip record) 2<3<4 (oldest trip re-
cord). If no trip occurred in the past, the message “ £ - ~ " will be displayed. Details on past trip record
1, 2, 3 or 4 can be displayed by pressing the @key when past trip 1, 2, 3 or 4 is displayed. For more
information, see 8.1.2.

Note 8: The life alarm is displayed based on the value calculated from the annual average ambient temperature,
operation time and load current specified using ~ & 7 4. Use this alarm as a guide only, since it is based

on a rough estimation.

Note 9: The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of de-
tecting time.
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9. Taking measuresto satisfy the CE directive

9.1

How to cope with the CE directive

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively,
make it obligatory to put the CE mark on every applicable product to prove that it complies with the directives. In-
verters do not work alone but are designed to be installed in a control panel and always used in combination with
other machines or systems which control them, so they themselves are not considered to be subject to the EMC
directive. However, the CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and sys-
tems are subject to the above directives. It is the responsibility of the manufacturers of such final products to put
the CE mark on each one. If they are "final" products, they might also be subject to machine-related directives.

It is the responsibility of the manufacturers of such final products to put the CE mark on each one. In order to
make machines and systems with built-in inverters compliant with the EMC directive and the low-voltage directive,
this section explains how to install inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for confor-
mity with the EMC directive. However, we cannot check all inverters for conformity because whether or not they
conform to the EMC direction depends on how they are installed and connected. In other words, the application
of the EMC directive varies depending on the composition of the control panel with a built-in inverter(s), the rela-
tionship with other built-in electrical components, the wiring condition, the layout condition, and so on. Therefore,
please verify yourself whether your machine or system conforms to the EMC directive.

9.1.1 About the EMC directive

| Inverters themselves are not subject to approval for CE marking. |

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The HF-320 « series
of inverters complies with the EMC directive if an EMI filter recommended by Sumitomo is connected to it and wir-
ing is carried out correctly.

|| EMC directive 89/336/EEC
The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of
which is further categorized according to the operating environment of each individual machine. Since inverters
are intended for use with industrial systems under industrial environments, they fall within the EMC categories
listed in Table 1 below. The tests required for machines and systems as final products are almost the same as
those required for inverters.




Table 1 EMC standards

Category Subcategory Pro%t;(;ggtan- Test standard and level
Emission Radiation noise CISPR/B/276/DC Class A Group 1
Transmission noise CISPR/B/276/DC Class A Group 1
Static discharge IEC61000-4-2
Radioactive radio-frequency mag- IEC61000-4-3
netic contactor field
mmunity | FrSLTansient burst IEC 61800-3  MFC61000-4-4
Lightning surge IEC61000-4-5
Radio-frequency induc- IEC61000-4-6
tion/transmission interference
Voltage dip/Interruption of power IEC61000-4-11

Emission standards other than the above are applied to inverters when used in a commercial environment but not
an industrial environment.

Category Subcategory Product stan- Test standard and level

dards
CISPR/B/276/DC Class B Group 1
CISPR/B/276/DC Class B Group 1

. Radiation noise
Emission — - IEC 61800-3
Transmission noise

9.1.2 Measures to satisfy the EMC directive

This subsection explains what measures must be taken to satisfy the EMC directive.

(1) Insert a recommended EMI filter (Table 2) on the input side of the inverter to reduce and transmission noise
and radiation noise from input cables.
In the combinations listed in Table 2, Inverters are tested in these combination to see if they comply with
transmission noise standards.
Table 2 lists noise filters recommended for the inverters.




Table 2 Combinations of inverter and EMI filter

Three-phase 200V class

Combination of inverter and filter
Inverter Transmission noise Transmission noise
CISPR/B/276/DC Class A Group 1 EN55011 Class B Group 1
Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) Max. 1 m)

HF3212-A20 Under preparation

HF3212-A40 Under preparation

HF3212-A75 Under preparation

HF3212-1A5 Under preparation

HF3212-2A2 Under preparation

HF3212-3A7 Under preparation

HF3212-5A5 Under preparation

HF3212-7A5 Under preparation

HF3212-011 Under preparation

HF3212-015 Under preparation

Three-phase 400V class

Combination of inverter and filter

Inverter Transmission noise Transmission noise Transmission noise
CISPR/B/276/DC Class A Group 1 EN55011 Class B Group 1 EN55011 Class A Group 1
Applicable filters Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) Max. 20 m) Max. 50 m)

HF3214-A40 With a built-in filter Under preparation

HF3214-A75 With a built-in filter Under preparation

HF3214-1A5 With a built-in filter Under preparation

HF3214-2A2 With a built-in filter Under preparation

HF3214-3A7 With a built-in filter Under preparation

HF3214-5A5 With a built-in filter Under preparation

HF3214-7A5 With a built-in filter Under preparation

HF3214-011 With a built-in filter Under preparation

HF3214-015 With a built-in filter Under preparation

Single-phase 200V class

Combination of inverter and filter

Inverter Transmission noise Transmission noise Transmission noise
CISPR/B/276/DC Class A Group 1 EN55011 Class B Group 1 EN55011 Class A Group 1
Applicable filters Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) Max. 20 m) Max. 50 m)

HF321S-A20 With a built-in filter Under preparation

HF321S-A40 With a built-in filter Under preparation

HF321S-A75 With a built-in filter Under preparation

HF321S-1A5 With a built-in filter Under preparation

HF321S-2A2 With a built-in filter Under preparation

(2) Use shielded power cables, such as inverter output cables, and shielded control cables. Route the cables
and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable
and between the input and output wires of the power cable. Do not route them in parallel or bind them to-
gether, instead cross at right angle.




(3) Install the inverter and the filter on the same metal plate. It is more effective in limiting the radiation noise to
install the inverter in a sealed steel cabinet. Using wires as thick and short as possible, earth the metal plate
and the control panel securely with a distance kept between the earth cable and the power cable.

(4) Route the EMI filter input and output wires apart from each other.

(5) To suppress radiation noise from cables, ground all shielded cables through a noise cut plate.

It is effective to earth shielded cables in the vicinity of the inverter, cabinet and filter (within a radius of 10cm
from each of them). Inserting a ferrite core in a shielded cable is even more effective in limiting the radiation
noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite
cores in the earth cables of the metal plate and cabinet.

[Example of wiring] ? \

[\

308)

OO/ d . Hr-3200
4 L

Iy

EMC plate

Power supply wiring ————= | r |— Control wiring(Shielded cables)
t— Motor wiring(shielded cables)

Braking resistor wiring(shielded cables) =

Note 1: Strip and earth the shielded cable, following the example shown in Fig.

Shielded cable Strip the cable and fix it to the metal plate by

means of a metal saddle for electrical work or
equivalent.

CC




9.1.3 About the low-voltage directive

The low-voltage directive provides for the safety of machines and systems. The HF-320 « series of inverters are
CE-marked in accordance with the standard EN 50178 specified by the low-voltage directive, and can therefore
be installed in machines or systems and imported without problem to European countries.
Applicable standard: EN50178
Electronic equipment for use in power installations
Electronic equipment for use in power installations
Pollution level: 2 (5.2.15.2)
Overvoltage category: 3
200V class - 3.0mm (5.2.16.1)
400V class - 5.5mm (5.2.16.1)

EN 50178 applies to electrical equipment intended specially for use in power installations, and sets out the condi-

tions to be observed for electric shock prevention when designing, testing, manufacturing and installing electronic
equipment for use in power installations.

9.1.4 Measures to satisfy the low-voltage directive

When incorporating the inverter into a machine or system, it is necessary to take the following measures so that

the inverter satisfies the low-voltage directive.

(1) |Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely
careful not to put your fingers into the inverter through a wiring hole and touch a charged part, which may
occur depending on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an
additional earth terminal on the metal plate on which the inverter is installed and connect another cable to it.
Or install the EMC plate (attached as standard) and another cable connect to earth terminal on the EMC
plate. Refer to the table 10.1 for earth cable sizes.

(3) Install a non-fuse circuit breaker or a fuse on the input side of the inverter.




10. Periph

@ Danger

e When using switchgear for the inverter, it must be installed in a cabinet.
0 Failure to do so can lead to risk of electric shock and can result in death or serious injury.

Mandatory

Failure to do so can lead to risk of electric shock or fire in case of a failure or short-circuit or electric

@ e Connect earth cables securely.
leak.

Prohibited

10.1 Selection of wiring materials and devices

) Wire size (See Note 4)
Voltage class (;";Eﬁigﬁlgf Inverter model l;/lain circuit DC reactor , Braking resis‘tor/ Earth cglble
motor (kW) (mm®) (See Note 1.) (optional) (mm®) Br'aklng unit (mm®)
(optional) (mm?)
0.2 HF321S-A20 2.0 2.0 2.0 3.5
. 0.4 HF321S-A40 2.0 2.0 2.0 3.5
Single phase 0.75 HF321S-A75 2.0 2.0 2.0 35
1.5 HF321S-1A5 2.0 2.0 2.0 3.5
2.2 HF321S-2A2 2.0 3.5 2.0 3.5
0.2 HF3212-A20 2.0 1.25 2.0 3.5
0.4 HF3212-A40 2.0 1.25 2.0 3.5
0.75 HF3212-A75 2.0 2.0 2.0 3.5
1.5 HF3212-1A5 2.0 2.0 2.0 3.5
Three-phase 2.2 HF3212-2A2 2.0 2.0 2.0 3.5
200V class 3.7 HF3212-3A7 5.5 5.5 2.0 3.5
5.5 HF3212-5A5 5.5 8.0 5.5 5.5
7.5 HF3212-7A5 8.0 14 5.5 8.0
11 HF3212-011 14 14 5.5 14
15 HF3212-015 14x2 14x2 5.5 22
0.4 HF3214-A40 2.0 2.0 2.0 3.5
0.75 HF3214-A75 2.0 2.0 2.0 3.5
1.5 HF3214-1A5 2.0 2.0 2.0 3.5
2.2 HF3214-2A2 2.0 2.0 2.0 3.5
nteeprase 3.7 HF3214-3A7 2.0 2.0 2.0 35
5.5 HF3214-5A5 2.0 3.5 2.0 3.5
7.5 HF3214-7A5 3.5 5.5 2.0 3.5
11 HF3214-011 5.5 8.0 2.0 5.5
15 HF3214-015 8.0 14 2.0 8.0

Note 1: Sizes of the wires connected to the input terminals R, S and T and the output terminals U, V and W when
the length of each wire does not exceed 30m.

Note 2: For the control circuit, use shielded wires 0.75 mm? or more in diameter.

Note 3: For grounding, use a cable with a size equal to or larger than the above.

Note 4: The wire sizes specified in the above table apply to HIV wires (cupper wires shielded with an insulator
with a maximum allowable temperature of 75°C) used at an ambient temperature of 50°C or less.
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B Selection of wiring devices

Non-fuse circuit breaker

Earth leakage breaker

Magnetic contactor

Capacity of (MCCB) Note 3) (ECLB) (MC)
Voltage class applicable Inverter model made by Mitsubishi Elec. made by Mitsubishi Elec. made by Fuji Elec.
motor Rated Type Rated Type Type
(kw) current current
(A (A

0.2 HFE321S-A20 10 NF-30 10 NV-30 SC-03

Single-phase 0.4 HF321S-A40 15 NF-30 15 NV-30 SC-03
200V class 0.75 HF321S-A75 20 NF-30 20 NV-30 SC-03
1.5 HF321S-1A5 30 NF-30 30 NV-30 SC-1N

2.2 HF321S-2A2 40 NF-50 40 NV-50 SC-2N

0.2 HF3212-A20 5 NF-30 5 NV-30 SC-03

0.4 HF3212-A40 5 NF-30 5 NV-30 SC-03

0.75 HF3212-A75 10 NF-30 10 NV-30 SC-03

1.5 HF3212-1A5 15 NF-30 15 NV-30 SC-1N

Three-phase |2.2 HF3212-2A2 20 NF-30 20 NV-30 SC-1N
200V class 3.7 HF3212-3A7 30 NF-30 30 NV-30 SC-2N
5.5 HF3212-5A5 50 NF-50 50 NV-50 SC-2N

7.5 HF3212-7A5 60 NF-100 60 NV-100 SC-2N

11 HF3212-011 100 NF-100 100 NV-100 SC-3N

15 HF3212-015 125 NF-225 125 NV-225 SC-3N

0.4 HF3214-A40 5 NF-30 5 NV-30 SC-03

0.75 HF3214-A75 5 NF-30 5 NV-30 SC-03

1.5 HF3214-1A5 10 NF-30 10 NV-30 SC-03

Three-phase |2.2 HF3214-2A2 15 NF-30 15 NV-30 SC-IN
400V class 3.7 HF3214-3A7 20 NF-30 20 NV-30 SC-1IN
(Note 5) 5.5 HF3214-5A5 30 NF-30 30 NV-30 SC-1N
7.5 HF3214-7A5 30 NF-30 30 NV-30 SC-1N

11 HF3214-011 50 NF-50 50 NV-50 SC-1IN

15 HF3214-015 60 NF-100 60 NV-100 SC-2N

Note 1: Be sure to attach a surge killer to the exciting coil of the relay and the magnetic contactor.

Note 2 When using the auxiliary contacts 2a of the magnetic contactor MC for the control circuit, connect the

contacts 2a in parallel to increase reliability.

Note 3: Select an MCCB with a current breaking rating appropriate to the capacity of the power supply, because
short-circuit currents vary greatly depending on the capacity of the power supply and the condition of the
wiring system. The MCCB, MC, THR and ECLM in this table were selected, on the assumption that a
power supply with a normal capacity would be used.
Note 4: 400V class: For the operation and control circuits, regulate the voltage at 200V or less with a step-down
transformer.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a
power cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or non-fuse circuit breaker
with a power cutoff device to the power supply of the inverter, so that the power circuit opens when the failure de-
tection relay (FL) in the inverter or the external overload relay is activated.

B Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (pri-
mary-side magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) Inthe event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a non-fuse circuit
breaker with a voltage tripping coil instead of an MC and adjust the circuit breaker so that it will be tripped if
the protective relay referred to above is activated. To detect a power failure, use an undervoltage relay or

the like.
HF-320a
WCCB  MC Thermal relay
—:)_. = T 1_'\—\
Power suppl . W, — B

e, = W3

FR Forward run
&~

RR Reverse run
COM |

Example of connection of a magnetic contactor in the primary circuit

Notes on wiring

* When frequently switching between start and stop, do not use the magnetic contactor on the primary side as
an on-off switch for the inverter.
Instead, stop and start the inverter by using terminals FR and COM (forward run) or RR and COM (reverse
run).

e Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).




10.3

B Magnetic contactor in the secondary circuit

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply com-
mercial power to the load when the inverter is out of operation.

Notes on wiring

Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current
to rush into the inverter which could lead to malfunction.

Installation of an overload relay

1)

2)

3)

The HF-320a inverter has an electronic-thermal overload protective function.

In the following cases, however, an overload relay suitable for the adjustment of the motor electronic ther-

mal protection level (£ H -) and appropriate to the motor used should be installed between the inverter and

the motor.

e When using a motor with a current rating different to that of the corresponding Sumitomo general-
purpose motor

e When operating a single motor with an output smaller than that of the applicable standard motor or more
than one motor simultaneously.

When using the HF-320a inverter to operate a constant-torque motor, such as the Sumitomo AF motor, ad-

just the protection characteristic of the electronic thermal protection unit (0. m) to the AF motor use.

It is recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protec-

tion to the motor, especially when it runs in a low-speed range.
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10.4 Optional external devices

The following external devices are optionally available for the HF-320a series of inverters.

MC

(1) Input AC reactor

— L

| 1 (3) LC noise filter

(4) Zero-phase reactor

Y

e

H = T

P
(2) DC reactor )

(6) Braking resistor _I HF-320a

PR

| (4) Zero-phase reactor

Motor | '™ |
R
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Optional external devices

No.

Device

Function and purpose

@

Input AC reactor

)

DC reactor

Used to improve the input power factor, reduce the harmonics, and suppress external
surge on the inverter power source side. Install when the power capacity is 200 kVA or
more and 10 times or more than the inverter capacity or when a distorted wave
generation source such as a thyristor unit or a large-capacity inverter is connected in the
same distribution system.

Effect
Suppression of harmonic
200V-3.7kW
or less Other model
Input AC reactor ©) ©) ©) ®)
DC reactor O Large ©) O Large X

O Large : Large effective. O : effective. x : ineffective

Improves the power factor more than the input reactor. When the facility applying the

inverter requires high reliability, it is recommended to use the DC reactor with an input

reactor effective for external surge suppression.

* An inverter unit of 200V-3.7kW or less is connected to a optional reactor to conform
"Guides of limits for harmonics current emissions on general purpose inverter having an
input current up to and including 20A per phase" by the Japan Electrical Manufacturers'
Association.

Reactor type Improvement of

power factor

Suppression of
external surge

©)

LC noise filter

These types of filters are not necessary because all single-phase 200V or 3-phase 400V

models have a built-in EMI noise filter, conforming to Class A, as standard. But install

these filters if necessarily of noise reduction move and more.

o Effective to prevent interference in audio equipment used near the inverter.

¢ Install on the input side of the inverter.

¢ Provided with wide-range attenuation characteristics from AM radio bands to near
10MHz.

* Use when equipment readily affected by noise is installed in the peripheral area.

(4)

Zero-phase reactor

(inductive filter) ferrite

core-type

o Effective to prevent interference in audio equipment used near the inverter.

e Effective in noise reduction on both input and output sides of the inverter.

* Provided with attenuation characteristics of several dB in frequencies from AM radio
bands to 10MHz.

* For noise countermeasures, insert on the secondary side of the inverter.

©)

Radio noise reduction filter

Foot-mounted noise
filter
(Under preparation)

High-attenuation EMI noise filter requiring only small space; mounted on the rear side of
the inverter. The installation of this filter reduces transmission noise below the level re-
quired for the inverter to comply with the following standard.
3-phase 200V model : CISPR/B/276/DC Class A Group 1

(Length of motor connecting cable: Max. 5 m)
: EN55011 Class B Group 1

(Length of motor connecting cable: Max. 20 m)

1-phase 200V/3-phase 400V models

(6)

Braking resistor

Use when rapid deceleration or stop is frequently required or when it is desired to reduce
the deceleration time with large load. This resistor consumes regenerative energy
during power generation braking.
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No. Device Function and purpose
) Copy unit Note 1) | Use this unit for batch read, batch copy, and batch writing of setting parameters.
(Model: OS-33)
Remote operator Note 1) | Extended operation panel kit provided with LED indication section, RUN/STOP key,
(8) UP/DOWN key, Monitor key, and Enter key.
(Model: 0S-32)
Internal RS485 This unit allows you to connect a personal computer to multiple inverters for data transfer.
©) communication circuit
board
(Under preparation)
RS485 communication This unit allows you to connect a personal computer to multiple inverters for data transfer.
(10) | converter unit Note 1)
(Under preparation)
RS232C communication This unit allows you to connect a personal computer to inverters for data communications.
(11) | converter unit
(Under preparation)
Note 1: Dedicated cables are needed to connect inverters to a personal computer.

Cable models: ICS-1 (1m)
ICS-3 (3m)
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11. Table o S a ata

11.1 User parameters

Minimum set-
Title Function Unit Patrl:;slglgg:;m Adjustment range Default setting sgtjienrg iif:er_
unication
F I | Operation fre- Hz 0.1/0.01 L=l 0.0 3.2
quency of opera-
tion panel
11.2 Basic parameters
e Four automatic functions or basic parameters
Minimum
Title Comm’\tljg'lcatlon Function Unit Pa?]eér}g%rlrj]?rl]tun Adjustment range zgtft?r?gl; sgtstier:g Reference
ication
RUH - History function - - Displays parameters in groups of five - 414
in the reverse order to that in which
their settings were changed.
* (Possible to edit)
= 0000 Automatic - - 0: Disabled (manual) 0 5.1.1
acceleration/decel 1: Automatic
eration 2: Automatic (only at acceleration)
AU 0001 Automatic torque - - 0: Disabled 0 5.2
boost 1: Automatic torque boost + auto-
tuning
2: Vector control + auto-tuning
3: Energy saving + auto-tuning
Ay 0040 Automatic function - - 0: Disabled 0 5.3
setting 1: Coast stop
2: 3-wire operation
3: External input UP/DOWN setting
4: 4-20 mA current input operation
rhnnd 0003 Command mode - - 0: Terminal board 1 5.4
selection 1: Operation panel
Fhnd 0004 Frequency setting - - 0: Built-in potentiometer 0 5.4
mode selection 1 1: VRF 6.5.1
2: VRF2
3: Operation panel
4: Serial communication
5: UP/DOWN from external contact
6: VRF + VRF2 (Override)
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Title

Communication
No.

Function

Unit

Minimum
setting unit
Panel/Commun|
ication

Adjustment range

Default
setting

User
setting

Reference

"
]
[y
-

0005

Meter selection

Output frequency
Output current
Set frequency
DC voltage
Output voltage command value
Input power
Output power
Torque
Torque current
Motor cumulative load factor
: Inverter cumulative load factor
: DBR (braking reactor) cumulative
load factor
12: Frequency setting value (after
PID)
13: VRF Input value
14: VRF2 Input value
15: Fixed output 1 (Output current:
100%)
16: Fixed output 2 (Output current:
50%)
17: Fixed output 3 (Other than the
output current: 100%)
18: Serial communication data
19: For adjustments (F /7 set value is
displayed.)

BEBOXINOTAONREO

P o

0

55

"
]

0006

Meter adjustment

5.5

EYF

0007

Default setting

50Hz default setting

60Hz default setting

(Use is impossible)

: Trip record clear

: Cumulative operation time clear

: Initialization of type information

: (Use is impossible)

. Default setting (Initialization)

. Cumulative fan operation time re-
cord clears

5.6

"
hl

0008

Forward/reverse
run selection
(Operation panel)

Forward run

Reverse run

: Forward run (F/R switching possi-
ble)

3: Reverse run (F/R switching possi-

ble)

MR o

5.7

]
™
™

0009

Acceleration time
1

0.1/0.1

0.0-3200

10.0

512

L

0010

Deceleration time
1

0.1/0.1

0.0-3200

10.0

5.1.2

0011

Maximum
frequency

Hz

0.1/0.01

30.0-500.0

60.0

5.8

0012

Upper limit
frequency

Hz

0.1/0.01

60.0

5.9

0013

Lower limit
frequency

Hz

0.1/0.01

0.0- 4L

0.0

5.9

0014

Base frequency 1

Hz

0.1/0.01

25-500.0

60.0

5.10

0409

Base frequency
voltage 1

1/0.1

50-330 (200V class)
50-660 (400V class)

200/
400

5.10
6.13.6

K-2




Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. Panel/Commun setting setting
ication
= 0015 V/F control mode - - 0: V/F constant 0 5.11
selection 1 1: Variable torque
2: Automatic torque boost control
3: Sensorless vector control
4: Automatic energy-saving
5: Dynamic automatic energy-saving
(for fans and pumps)
6: (Use is impossible)l
uh 0016 Torque boost 1 % 0.1/0.1 0.0-30.0 *1 5.12
EHF 0600 Motor electronic- % 1/1 10-100 100 5.13
thermal protection (A) 6.19.1
level 1
oun 0017 Electronic-thermal - - Setting Overload protection | OL stall 0 5.13
protection charac- 0 o X
teristic selection 1 |Standard o o
*2 2 motor X X
3 X [¢)
4 O X
5 AF motor o o
6 X X
7 X [¢)
-t 0018 Preset-speed Hz 0.1/0.01 [ 5.0 5.14
operation
frequency 1
[ 0019 Preset-speed Hz 0.1/0.01 LL-UL 10.0
operation
frequency 2
53 0020 Preset-speed Hz 0.1/0.01 LUl 15.0
operation
frequency 3
[} 0021 Preset-speed Hz 0.1/0.01 LL-lL 20.0
operation
frequency 4
5-5 0022 Preset-speed Hz 0.1/0.01 LL-UL 30.0
operation
frequency 5
[ 0023 Preset-speed Hz 0.1/0.01 LL-UL 40.0
operation
frequency 6
-7 0024 Preset-speed Hz 0.1/0.01 [ 50.0
operation
frequency 7
F--- - Extended - - - - - 4.1.2
parameters
L - Automatic edit - - - - - 4.1.3
function

*1 : Default values vary depending on the capacity. See the table of the page K-14.

*2 : O :valid, x : invalid




11.3 Extended parameters

e Input/output parameters

Minimum
Title Comm’\llmlcatlon Function Unit setting unit Adjustment range Def_ault Us_er Reference
0. Panel/Commun| setting setting
ication
Fuinn 0100 Low-speed signal Hz 0.1/0.01 0.0-F H 0.0 6.1.1
output frequency
ot 0101 Speed reach Hz 0.1/0.01 0.0-F H 0.0 6.1.3
setting frequency
Fing 0102 Speed reach Hz 0.1/0.01 0.0-~ H 25 6.1.2
detection band
Fins 0105 Priority selection - - 0: Reverse 1 6.2.1
(Both F-CC and 1: Slowdown Stop
R-CC are ON)
Fang 0109 Analog/contact in- _ _ 0: Analog input for communications 0 6.2.2
put function selec- VRF2 - analog input
tion (VRF/VRF2 1: VRF - analog input
terminal) VRF2 - contact input (Sink)
2: VRF - analog input
VRF2 - contact input (Source)
3: VRF - contact input (Sink)
VRF2 - contact input (Sink)
4: VRF - contact input (Source)
VRF2 - contact input (Source)
Fin 0110 Always-active - - 0-64 (ST) 1 6.3.1
function selection
Frit 0111 Input terminal - - 0-64 (FR) 2 6.3.2
selection 1 (FR)
Fiz 0112 Input terminal - - 0-64 (RR) 3
selection 2 (RR)
Fii3 0113 Input terminal - - 0-64 (RST) 10
selection 3 (RST)
iy 0114 Input terminal - - 0-64 (DFL) 6
selection 4 (DFL)
Fig 0115 Input terminal - - 0-64 (DFM) 7
selection 5 (DFM)
FiE 0116 Input terminal - - 0-64 (DFH) 8
selection 6 (DFH)
FriT 0117 Input terminal - - 5-17 (DFHH) 9
selection 7 (VRF2)
- Input terminal 5-17 (AD2) 5
Fiig 0118 selection 8 (VRF) ) ]
Output terminal 0-255 (Always OFF) 254 6.3.3
= 0130 selection 1A - -
(RY-RC)
Fi3d 0131 Output terminal - - 0-255 (DRV) 14
selection 2A
(DRV-OM)
Fi37 0132 Output terminal - - 0-255 (FL) 10
selection 3 (FL)
Fi37 0137 Output terminal - - 0-255 (always ON) 255
selection 1B
(RY-RC)
Fi35 0138 Output terminal - - 0-255 (always ON) 255
selection 2B
(DRV-OM)
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Minimum
Title Communication Function Unit setting unit Adjustment range Defgult Us_er Reference
No. Panel/Commun setting setting
ication
Minimum
Title Communication Function Unit setting unit Adjustment range Def‘?‘”" User Reference
No. Panel/Commun| setting setting
ication
Fi3g 0139 Output terminal - - O:F {d0andF {37 0 6.3.3
logic selection FidlandF (38
(RY-RC, OUT-NO) LF{d0or F 4T
F i3 landF (35
2F {d0andF {37
Fi3lor F i35
IFddbor F i3
Fi3lor Fi38
T3 0167 Frequency Hz 0.1/0.01 0.0-F H 25 6.3.4
command
agreement
detection range
Fian 0170 Base frequency 2 Hz 0.1/0.01 25.0-500.0 60.0 6.4.1
FiTt 0170 Base frequency Hz 1/0.1 50-330 (200V class) 200/
voltage 2 50-660 (400V class) 400
Fia2 0172 Torque boost 2 % 0.1/0.1 0.0-30.0 *1
Fi73 0173 Motor electronic- % 1/1 10-100 100
thermal protection (A)
level 2
F 55 0185 Stall prevention % 1/1 10-199 150
level 2 (A) 200 (disabled)
*1 : Default values vary depending on the capacity. See the table of page K-14.
o Frequency parameters
Minimum
' Communication - . setting unit ; Default User
Title No. Function Unit Panel/Commun Adjustment range setting setting Reference
ication
F2on 0200 Frequency priority - - 0: F 1 o (Switchableto ~ 21 7 by 0 6.5.1
selection terminal input)
1. F i 5 (Switchable to F 2 1 at
less than 1.0Hz of designated
frequency)
F2o! 0201 VRF input point 1 % 1/1 0-100 0 6.5.2
setting
F2oz 0202 VRF input point 1 Hz 0.1/0.01 0.0-500.0 0.0
frequency
F203 0203 VRF input point 2 % 1/1 0-100 100
setting
F20u 0204 VRF input point 2 Hz 0.1/0.01 0.0-500.0 60.0
frequency
F207 0207 Frequency setting - - : Built-in potentiometer 1 6.5.1
mode : VRF
selection 2 : VRF2

: Operation panel
: Serial communication
: UP/DOWN from external contact

DT WNEFEO

: VRF + VRF2 (Override)
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Minimum

Comm’\tlmlcatlon Function Unit setting unit Adjustment range DEf".’lu“ Us_er Reference
0. Panel/Commun setting setting
ication
0210 VRF2 input point 1 % 1/1 0-100 0 6.5.2
setting
0211 VRF2 input point 1 Hz 0.1/0.01 0.0-500.0 0.0
frequency
0212 VRF2 input point 2 % 1/1 0-100 100
setting
0213 VRF2 input point 2 Hz 0.1/0.01 0.0-500.0 60.0
frequency
0240 Starting frequency Hz 0.1/0.01 0.5-10.0 0.5 6.6.1
setting
0241 Operation starting Hz 0.1/0.01 0.0-FH 0.0 6.6.2
frequency
0242 Operation starting Hz 0.1/0.01 0.0-F H 0.0 6.6.2
frequency
hysteresis
0250 DC braking Hz 0.1/0.01 0.0-FH 0.0 6.7.1
starting frequency
0251 DC braking %(A) 1/1 0-100 50
current
0252 DC braking time s 0.1/0.1 0.0-20.0 1.0
0254 Motor shaft fixing - - 0: Disabled 0 6.7.2
control 1: Enabled (after DC braking)
0256 Time limit for S 0.1/0.1 0: None 0.0 6.8
lower-limit 0.1-600.0
frequency
operation
FARLD 0260 Jog run frequency Hz 0.1/0.01 F 2400200 5.0 6.9
FAE ! 0261 Jog run stopping - - 0: Slowdown stop 0
pattern 1: Coast stop
2: DC braking
FARZ 0262 Panel jog run - - 0: Disabled 0
operation mode 1: Panel jog run operation mode
enabled
0264 Input from S 0.1/0.1 0.0-10.0 0.1 6.5.2
external contacts -
UP response time
0265 Input from Hz 0.1/0.01 0.0-FH 0.1
external contacts -
UP frequency step
width
0266 Input from S 0.1/0.1 0.0-10.0 0.1
external contacts -
DOWN response
time
0267 Input from Hz 0.1/0.01 0.0-F H 0.1
external contacts -
DOWN frequency
step width
F2ER 0268 Initial value of Hz 0.1/0.01 [N 0.0
UP/DOWN
frequency
FAES 0269 Saving of changed - - 0: Not changed 1
value of 1: Setting of ~ 7 & £ changed when
UP/DOWN power is turned off
frequency
FAIn 0270 Jump frequency 1 Hz 0.1/0.01 0.0-F H 0.0 6.10
F2T! 0271 Jumping width 1 Hz 0.1/0.01 0.0-30.0 0.0
F2T2 0272 Jump frequency 2 Hz 0.1/0.01 0.0-F H 0.0




Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. Panel/Commun setting setting
ication
F2713 0273 Jumping width 2 Hz 0.1/0.01 0.0-30.0 0.0
F24 0274 Jump frequency 3 Hz 0.1/0.01 0.0-FH 0.0 6.10
F275 0275 Jumping width 3 Hz 0.1/0.01 0.0-30.0 0.0
FZBT 0287 Preset-speed Hz 0.1 LL-lL 60.0 5.14
operation frequency
8
F2RE 0288 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
9
F289 0289 Preset-speed Hz 0.1 -l 0.0
operation frequency
10
F29n0 0290 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
11
F29! 0291 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
12
F2g97 0292 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
13
£F293 0293 Preset-speed Hz 0.1 Ll 0.0
operation frequency
14
F2oy 0294 Preset-speed Hz 0.1 LL-lL 0.0 6.11.2
operation frequency
15
(Fire-speed)
e QOperation mode parameters
Minimum
Title Communication Function Unit setting unit Adjustment range DEfQUIt Us_er Reference
No. Panel/Commun setting setting
ication
Fann 0300 PWM carrier kHz 0.1/0.01 2.0-16.0 4.0 6.12
frequency
30! 0301 Auto-restart - - 0: Disabled 0 6.13.1
control selection 1: At auto-restart after momentary
stop
2: ST terminal on or off
3: At auto-restart or when turning ST-
CC on or off
4: At start-up
F30z 0302 Regenerative - - 0: Disabled 0 6.13.2
power ride- 1: Automatic setting
through control 2: Slowdown stop
(Deceleration
stop)
F3n3 0303 Retry selection Times 1/1 0: Disabled 0 6.13.3
(number of times) 1-10
FI3nody 0304 Dynamic braking - - 0: Dynamic braking disabled 0 6.13.4
selection 1: Dynamic braking enabled,
overload protection enabled
F30s 0305 Overvoltage limit - - 0: Automatic setting 2 6.13.5

operation
(Slowdown stop
mode selection)

1: Disabled

2: Enabled (Quick deceleration)

3: Enabled (Dynamic quick
deceleration)
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Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range DEf".’lu“ Us_er Reference
0. Panel/Commun setting setting
ication
307 0307 Supply voltage - - 0: Supply voltage uncorrected, output 3 6.13.6
correction voltage limited
(limitation of 1: Supply voltage corrected, output
output voltage) voltage limited
2: Supply voltage uncorrected, output
voltage unlimited
3: Supply voltage corrected, output
voltage unlimited
FaInE 0308 Dynamic braking Q 0.1/0.1 1.0-1000 *1 6.13.4
resistance
Fang 0309 Dynamic braking kw 0.01/0.01 0.01-30.00 *1 6.13.4
resistor capacity
F3 0! 0311 Reverse-run - - 0: Forward/reverse run permitted 0 6.13.7
prohibition 1: Reverse run prohibited
2: Forward run prohibited
F3 17 0312 Random mode - - 0: Disabled 1 6.12
1: Automatic setting
F3 15 0316 Carrier frequency - - 0: Carrier frequency not reduced 1 6.12
control mode automatically
selection 1: Carrier frequency reduced
automatically
2: Carrier frequency not reduced
automatically
Support for 400V models
3: Carrier frequency reduced
automatically
Support for 400V models
320 0320 Drooping gain O 11 0-100 0 6.14
F3I73 0323 Drooping O 11 0-100 10 6.14
insensitive torque
band
FI3qz 0342 Braking mode - - 0: Disabled 0 6.10
selection 1: Enabled (forward run)
2: Enabled (reverse run)
3: Enabled (operating direction)
FIy3 0343 Release Hz 0.1/0.01 FcH-200 3.0
frequency
F3qy 0344 Release time S 0.01/0.01 0.00-2.50 0.05
FIvg 0345 Creeping Hz 0.1/0.01 FZ4I-200 3.0
frequency
FI3qE 0346 Creeping time s 0.01/0.01 0.00-2.50 0.10
F355 0359 PID control s 11 0-2400 0 6.16
waiting time
F3IRD 0360 PID control - - 0: Disabled, 1: Enabled 0
FIEZ 0362 Proportional gain - 0.01/0.01 0.01-100.0 0.30
FIE3 0363 Integral gain - 0.01/0.01 0.01-100.0 0.20
FIEER 0366 Differential gain - 0.01/0.01 0.00-2.5 0.00

*1 : Default values vary depending on the capacity. See the table on K-14.
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e Torque boost parameters

Minimum
Title Communication Function Unit setting unit Adjustment range Defgult Us_er Reference
No. Panel/Commun setting setting
ication
FHO0 0400 Auto-tuning - - 0: Auto-tuning disabled 0 6.17
1: Initialization of F 4 ' & (reset to 0)
2: Auto-tuning enabled
(after execution: 0)
Fun 0401 Slip frequency % 1/1 0-150 *1
gain
Funz 0402 Motor constant #1 % 0.1/0.1 0.0-30.0 *1
(primary
resistance)
Fql5 0415 Motor rated A 0.1/0.1 0.1-100.0 *1
current
Fy 5 0416 Motor no-load % 1/1 10-90 *1
current
Fu i 0417 Motor rated speed | min-1 1/1 100-32000 *1
Fy 5 0418 Speed control - 1/1 1-150 40
response
coefficient
Fy g 0419 Speed control - 1/1 1-100 20
stability coefficient
FuEn 0480 Exciting strength- % 1/1 100-130 100
ening coefficient
Fugs 0485 Stall cooperation - 1/1 10-250 100
- gain at field
weakening zone 1
Fugz 0492 Stall cooperation - 1/1 50-150 100
gain at field
weakening zone 2
Fygy 0494 Motor adjustment - 1/1 0-200 *1
factor
*1 : Default values vary depending on the capacity. See the table of page K-14.
e Acceleration/deceleration time parameters
Minimum
. Communication . . setting unit . Default User
Title No. Function Unit Panel/Commun Adjustment range setting setting Reference
ication
Fonon 0500 Acceleration time s 0.1/0.1 0.0-3200 10.0 6.18
2
Feo! 0501 Deceleration time s 0.1/0.1 0.0-3200 10.0
2
Fonz 0502 Acceleration/decel - - 0: Linear 0
eration 1 pattern 1: S-pattern 1
E] 0503 Acceleration/decel - - 2: S-pattern 2 0
eration 2 pattern
Fony 0504 Acceleration/decel - - 1: Acceleration/deceleration 1 1
eration selection 2: Acceleration/deceleration 2
(1,2,3) 3: Acceleration/deceleration 3
F5O5 0505 Acceleration/decel | Hz 0.1/0.01 | 0.0-4L 0.0
eration 1 and 2
switching
frequency
FSnkE 0506 S-pattern lower- % 1/1 0-50 10
limit adjustment
amount
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Minimum

Title Communication Function Unit setting unit Adjustment range Default User Reference
No. Panel/Commun setting setting
ication
£Fen 0507 S-pattern upper- % 1/1 0-50 10 6.18
limit adjustment
amount
Fsn 0510 Acceleration time s 0.1/0.1 0.0-3200 10.0
3
£ 0511 Deceleration time s 0.1/0.1 0.0-3200 10.0
3
Fo iz 0512 Accelera- - - 0: Linear 0
tion/deceleration 3 1: S-pattern 1
pattern 2: S-pattern 2
Lot 0513 Accelera- Hz 0.1/0.01 0.0-41L 0.0
tion/deceleration 2
and 3 switching
frequency
e Protection parameters
Minimum
. Communication ’ ’ setting unit . Default User
Title No. Function Unit panel/Commun Adjustment range setting setting Reference
ication
ELot 0601 Stall prevention % 11 10-1990 150 6.19.2
level 1 (A) 200 (disabled)
FEOZ2 0602 Inverter trip - - 0: Canceled with the power off 0 6.19.3
retention selection 1: Still retained with the power off
FLE03 0603 Emergency stop - - 0: Coast stop 0 6.19.4
selection 1: Slowdown stop
2: Emergency DC braking
FEOY 0604 Emergency DC S 0.1/0.1 0.0-20.0 1.0 6.19.4
braking time
FEOS 0605 Output phase - - 0: Disabled 0 6.19.5
failure detection 1: At start-up (only one time after
mode selection power is turned on)
2: At start-up (each time)
3: During operation
4: At start-up + during operation
5: Detection of cutoff on output side
FEO7 0607 Motor 150%- s 1/1 10-2400 60 6.19.1
overload time limit
FLoR 0608 Input phase failure - - 0: Disabled, 1: Enabled 1 6.19.6
detection mode
selection
[y 0610 Low current - - 0: Alarm only 0 6.19.7
trip/alarm 1: Tripping
FE ! 0611 Small current % 11 0-100 0
detection current
FL5 12 0612 Small current s 11 0-255 0
detection time
£ 13 0613 Detection of - - 0: Each time (standard pulse) 0 6.19.8
output short-circuit 1: At start-up (only one time after
during start-up power is turned on)
(standard pulse)
2: Each time (short-time pulse)
3: At start-up (only one time after
power is turned on)
(short-time pulse)
£Ltg 0615 Over-torque - - 0: Alarm only 0 6.19.9
trip/alarm 1: Tripping
selection
FE !5 0616 Over-torque % 1 0-250 150
detection level
FL5 !B 0618 Over-torque S 0.1/0.1 0.0-10.0 0.5

detection time
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Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. Panel/Commun setting setting
ication
FE !9 0619 Over-torque % 171 0-100 10 6.19.9
detection level
hysteresis
EL2 ¢ 0621 Cumulative 100 0.1/0.1 0.0-999.9 610 6.19.10
operation time Time (=10 hours)
alarm setting
FEZAR 0626 Over-voltage stall % 11 100-150 *1 6.13.5
protection level
FLZ27 0627 Undervoltage - - 0: Alarm only 1 6.19.12
trip/alarm (detection level below 60%)
selection 1: Tripping
(detection level below 60%)
2: Alarm only
(detection level below 50%,
DC reactor necessary)
F533 0633 Trip at VRF low O 1/1 0: Disabled, 1-100 0 6.19.13
level input mode
F5Iy 0634 Annual average - - 1:-10to +10° C 3 6.19.14
ambient 2:11-20° C
temperature 3:21-30° C
(calculation for life 4:31-40° C
alarms) 5:41-50° C
6:51-60° C
e Qutput parameters
Minimum
Title Comm’\tljg.lcatlon Function Unit P a?eélt}g%#q%tu n Adjustment range thft?#g sgtstiirg Reference
ication
ELES 0669 Logic output/pulse - - 0: Logic output 0 6.20.1
train output 1: Pulse train output
selection (DRV-
OM)
FETE 0676 Pulse train output - - 0: Output frequency 0 6.20.1
function selection 1: Output current
(DRV-OM) 2: Set frequency
3: DC voltage
4: Output voltage command value
5: Input power
6: Output power
7: Torque
8: Torque current
9: Motor cumulative load factor
10: Inverter cumulative load factor
11: DBR (braking reactor) cumulative
load factor
12: Frequency setting value (after
PID)
13: VRF Input value
14: VRF2 Input value
15: Fixed output 1 (Output current:
100%)
16: Fixed output 2 (Output current:
50%)
17: Fixed output 3
(Other than the output current:
100%)
£EL17 0677 Maximum nembers | pps 171 500-1600 800 6.20.1
of pulse train
FLo ! 0691 Inclination - - 0: Negative inclination (downward 1 6.20.2
characteristic of slope)
analog output 1: Positive inclination (upward slope)
FRG2 0692 Meter bias % 1/1 00 100 0 6.20.2

*1 : Default values vary depending on the capacity. See the table of K-14.
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e Operation panel parameters

I F I8 d during
operation

Minimum
Comm’\tljg.lcatlon Function Unit Pa?eetltllg%;%tun Adjustment range zstft?r?gljt sgt?%rg Reference
ication
£ 0700 Prohibition of - - 0: Permitted 0 6.21.1
change of 1: Prohibited
parameter settings
F 0701 Unit selection - - 0: % 1 6.21.2
1: A (ampere)/V (volt)
0702 Free unit selection | Times 0.01/0.01 0.00: Free unit display disabled 0.00 6.21.3
(display of frequency)
0.01-200.0
0705 Inclination - - 0: Negative inclination (downward 1
characteristic of slope)
free unit display 1: Positive inclination (upward slope)
T0E 0706 Free unit display Hz 0.01/0.01 0.00-F H 0.00
bias
107 0707 Free step 1 Hz 0.01/0.01 0.00: Disabled 0.00 6.21.4
(pressing a panel 0.01-F H
key once)
I0R 0708 Free step 2 (panel - 1/1 0: Disabled 0 6.21.4
display) 1-255
110 0710 Standard monitor - - 0: Operation frequency (Hz/free unit) 0 6.21.5
display selection 1: Frequency command (Hz/free unit)
2: Output current (%/A)
3: Inverter rated current (A)
4: Inverter load factor (%)
5: Output power (%)
6: Frequency command after PID
control (Hz/free unit)
7: Optional item specified from an
external control unit
P = 0719 Canceling of - - 0: Operation command canceled 1 6.21.6
operation (cleared)
command when 1: Operation command retained
standby terminal
(ST) is turned off
321 0721 Panel stop pattern - - 0: Slowdown stop 0 6.21.7
1: Coast stop
F330 0730 Prohibition of - - 0: Permitted 0 6.21.1
frequency setting 1: Prohibited
on the operation
panel (F )
0733 Panel operation - - 0: Permitted 0
prohibition 1: Prohibited
(RUN/STOP keys)
E 0734 Prohibition of - - 0: Permitted 0
panel emergency 1: Prohibited
stop operation
F735 0735 Prohibition of - - 0: Permitted 0
panel reset 1: Prohibited
operation
T3FR 0736 Prohibition of - - 0: Permitted 1
change of £ /10 o 1: Prohibited
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e Communication parameters

Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. Panel/Commun setting setting
ication
FROD 0800 Communication - - 0: 1200bps 3 6.22
band speed 1: 2400bps
2: 4800bps
3: 9600bps
4: 19200bps
FRO ! 0801 Parity - - 0: NON (No parity) 1
1: EVEN (Even parity)
2: ODD (Odd parity)
FROZ 0802 Inverter number - 1/1 0-255 0
FROS 0803 Communication S 1/1 0: (disabled) 0
error trip time 1-100
FEOS 0805 Communication s 0.01/0.01 0.00-2.00 0.00
waiting time
FEOE 0806 Setting of master - - 0: Slave inverter (0 Hz command is- 0
and slave sued in case the master inverter
inverters for fails)
communication 1: Slave inverter (Operation contin-
between inverters ued in case the master inverter
(setting of master fails)
and slave) 2: Slave inverter (Emergency stop
tripping in case the master inverter
fails)
3: Master inverter (transmission of
frequency commands)
4: Master inverter (transmission of
output frequency signals)
FR 1! 0811 Point 1 setting % 1/1 0-100 0 6.5.2
FR 2 0812 Point 1 frequency Hz 0.1/0.01 0.0-500.0 0.0
FR 3 0813 Point 2 setting % 1/1 0-100 100
FR M 0814 Point 2 frequency Hz 0.1/0.01 0.0-500.0 60.0
FEAS 0829 Selection of - - 0: Standard protocol 0 6.22
communication 1: Modbus RTU protocol
protocol
FREID 0870 Block write data 1 - - 0: No selection 0
1: Command information 1
FET ! 0871 Block write data 2 - - 2: Command information 2 0
3: Frequency command
4: Output data on the terminal board
5: Analog output for communications
FRT5 0875 Block read data 1 - - 0: No selection 0
1: Status information
FETE 0876 Block read data 2 - - 2: Output frequency 0
FEii| o877 Block read data 3 | - - S ouout vt 0
RL] 0878 Blockread datad | - - o Aam information 0
-RE] 0879 Block read data 5 - _ 7: Input terminal board monitor 0
8: Output terminal board monitor
9: VRF terminal board monitor
10: VRF2 terminal board monitor
FRELD 0880 Free notes - 1/1 0-65535 0
FRSD 0890 Parameter for op- - 1/1 0-65535 0 6.23
tion 1
FRS ! 0891 Parameter for op- - 1/1 0-65535 0

tion 2
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Minimum
Title Communication Function Unit setting unit Adjustment range Defgult Us_er Reference
No. Panel/Commun setting setting
ication
FRSZ 0892 Parameter for op- - 11 0-65535 0 6.23
tion 3
FRS 3 0893 Parameter for op- - 11 0-65535 0 6.23
tion 4
FRSY 0894 Parameter for op- - 11 0-65535 0
tion 5
e Reservation area parameters
Minimum
Title Communication Function Unit setting unit Adjustment range Defgult Us_er Reference
No. Panel/Commun| setting setting
ication
Fgun 0910 Step-out detection % 11 10-150 100 6.24
current level (for (A)
PM motors)
Fod 0911 Step-out detection s 1/1 0.0: No detection 0.0 6.24
time (for PM 0.1-25.0
motors)
B Default settings by inverter rating
Dynamic Motor Over-
Inverter type Dynamic b>rlakin Slip constant Motor Motor no- Motor Motor voltage
Torque boost braking KIng frequency ’ rated load rated adjustme stall
resistance resistor ain #1 (primary current current speed nt factor rotectio
capacity 9 resistance) p P n level
uwbOF 172| FIOE F30s FHO FHEOZ Fyi5 FY UG FHT Fugy FGZA
(%) Q) (KW) 0 %0 (%) (A) (%) O r/min0 (%)
HE321S-A20 6.0 400.0 0.2 100 7.0 15 85 1750 90 134
HF321S-A40 6.0 200.0 0.2 80 6.4 2.3 84 1735 90 134
HE321S-A75 6.0 200.0 0.3 70 47 3.9 75 1740 80 134
HFE321S-1A5 6.0 80.0 0.3 80 5.0 6.6 55 1720 70 134
HF321S-2A2 5.0 70.0 0.4 75 3.8 9.3 55 1745 70 134
HF3212-A20 6.0 400.0 0.2 100 7.0 15 85 1750 90 134
HF3212-A40 6.0 200.0 0.2 80 6.4 2.3 84 1735 90 134
HF3212-A75 6.0 200.0 0.3 70 47 3.9 75 1740 80 134
HF3212-1A5 6.0 80.0 0.3 80 5.0 6.6 55 1720 70 134
HF3212-2A2 5.0 70.0 0.4 75 3.8 9.3 55 1745 70 134
HF3212-3A7 5.0 40.0 0.6 80 3.6 14.8 44 1740 70 134
HF3212-5A5 4.0 20.0 1.5 75 3.8 21.5 42 1750 70 134
HF3212-7A5 3.0 20.0 15 75 4.0 29.1 43 1755 70 134
HE3212-011 2.0 10.0 0.66 50 2.3 40.6 41 1710 60 134
HF3212-015 2.0 75 0.88 50 2.0 54.6 38 1710 50 134
HFE3214-A40 6.0 750.0 0.2 76 6.4 1.2 82 1735 90 140
HF3214-A75 6.0 750.0 0.3 70 4.2 1.9 75 1740 80 140
HF3214-1A5 6.0 400.0 0.3 80 5.4 3.3 55 1720 70 140
HF3214-2A2 5.0 250.0 0.4 75 35 4.7 55 1745 70 140
HF3214-3A7 5.0 260.0 0.6 85 3.2 7.4 44 1740 70 140
HF3214-5A5 4.0 83.0 1.2 65 3.9 10.7 42 1750 70 140
HE3214-7A5 3.0 83.0 1.2 75 3.6 14.6 43 1755 70 140
HF3214-011 2.0 40.0 0.66 50 2.2 20.3 41 1710 60 140
HF3214-015 2.0 30.0 0.88 50 1.9 27.3 38 1710 50 140
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B Table of input terminal functions 1

Fu’r\1|cot.|on Code Function Action
0 - No function is assigned Disabled
1 ST Standby terminal ON: Ready for operation, OFF: Coast stop (gate
off)
2 FR Forward run command ON: Forward run OFF: Slowdown stop
3 RR Reverse run command ON: Reverse run OFF: Slowdown stop
4 JOG Jog run mode ON: Jog run, OFF: Jog run canceled
5 AD2 Acceleration/deceleration 2 pattern selection ON: Acceleration/deceleration 2
OFF: Acceleration/deceleration 1 or 3
6 DFL Preset-speed command 1 Selection of 15-speed with DFL to DFHH (4 bits)
7 DFM Preset-speed command 2
8 DFH Preset-speed command 3
9 DFHH Preset-speed command 4
10 RST Reset command ON: Acceptance of reset command
ON — OFF: Trip reset
11 ES Trip stop command from external input device ON: £ Trip stop
12 CFMOD Switching of command mode and frequency ON: Forced switching from command mode to
setting mode terminal input mode, forced switching from
frequency setting mode to the mode
commanded between F /754 and F 20 7.
(FFE00=8)
13 DB DC braking command ON: DC braking
14 PID PID control prohibited ON: PID control prohibited
OFF: PID control permitted
15 PWENE Permission of parameter editing ON: Parameter editing permitted
OFF: Parameter editing prohibited (If F 750 = )
16 ST+RST Combination of standby and reset commands ON: Simultaneous input from ST and RST
17 ST+CFMOD | Combination of standby and command/frequency ON: Simultaneous input from ST and CFMOD
setting mode switching
18 FR+JOG Combination of forward run and jog run ON: Simultaneous input from FR and JOG
19 RR+JOG Combination of reverse run and jog run ON: Simultaneous input from RR and JOG
20 FR+AD2 Combination of forward run and ON: Simultaneous input from FR and AD2
acceleration/deceleration 2
21 RR+AD2 Combination of reverse run and ON: Simultaneous input from RR and AD2
acceleration/deceleration 2
22 FR+DFL Combination of forward run and preset-speed ON: Simultaneous input from FR and DFL
command 1
23 RR+DFL Combination of reverse run and preset-speed ON: Simultaneous input from RR and DFL
command 1
24 FR+DFM Combination of forward run and preset-speed ON: Simultaneous input from FR and DFM
command 2
25 RR+DFM Combination of reverse run and preset-speed ON: Simultaneous input from RR and DFM
command 2
26 FR+DFH Combination of forward run and preset-speed ON: Simultaneous input from FR and DFH
command 3
27 RR+DFH Combination of reverse run and preset-speed ON: Simultaneous input from RR and DFH
command 3
28 FR+DFHH Combination of forward run and preset-speed ON: Simultaneous input from FR and DFHH
command 4
29 RR+DFHH Combination of reverse run and preset-speed ON: Simultaneous input from RR and DFHH
command 4
30 FR+DFL+ Combination of forward run, preset-speed ON: Simultaneous input from FR, DFL and AD2
AD2 command 1 and acceleration/deceleration 2
31 RR+DFL+ Combination of reverse run, preset-speed ON: Simultaneous input from RR, DFL and AD2
AD2 command 1 and acceleration/deceleration 2
32 FR+DFM+ Combination of forward run, preset-speed ON: Simultaneous input from FR, DFM and AD2
AD2 command 2 and acceleration/deceleration 2
33 RR+DFM+ Combination of reverse run, preset-speed ON: Simultaneous input from RR, DFM and AD2
AD2 command 2 and acceleration/deceleration 2
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B Table of input terminal functions 2

FURI?O[] Code Function Action
34 FR+DFH+ Combination of forward run, preset-speed ON: Simultaneous input from FR, DFH and AD2
AD2 command 3 and acceleration/deceleration 2
35 RR+DFH+ Combination of reverse run, preset-speed ON: Simultaneous input from RR, DFH and AD2
AD2 command 3 and acceleration/deceleration 2
36 FR+DFHH+ Combination of forward run, preset-speed ON: Simultaneous input from FR, DFHH and AD2
AD2 command 4 and acceleration/deceleration 2
37 RR+DFHH+ Combination of reverse run, preset-speed ON: Simultaneous input from RR, DFHH and AD2
AD2 command 4 and acceleration/deceleration 2
38 FCHG Frequency command forced switching ON: FAOT(FFZ00=0)
OFF: Flilid
39 VF2 No.2 Switching of V/F setting ON: No.2 V/F setting
(FE=0,F 10, F 1T L F T2, F1T3)
OFF: No.1 V/F setting
(Setvalueof Ft, ul , wlw, ub, EHF)
40 MOT2 No.2 motor switching ON: No.2 motor
0 VF20 AD20 0CS20 (FE=0,F {30, F 1T F T2, F 174,
FUBS FSOO,FS0( FR0T)
OFF: No.1 motor (Set value of &, il , il w,
wh, EH- ACD JED FS0S, FED D)
41 UP Frequency UP signal input from external contacts ON: Increase in frequency
42 DOWN Frequency DOWN signal input from external ON: Reduction in frequency
contacts
43 CLR Frequency UP/DOWN cancellation signal input OFF - ON: Resetting of UP/DOWN frequency by
from external contacts means of external contacts
44 CLR+RST Combination of frequency UP/DOWN cancellation | ON: Simultaneous input from CLR and RST
and reset by means of external contacts
45 ESN Inversion of trip stop command from external OFF: £ Trip stop
device
46 OH Thermal trip stop signal input from external device | ON: i H & Trip stop
47 OHN Inversion of thermal trip stop command from OFF: {1 H 2 Trip stop
external device
48 SC/LC Forced switching from remote to local control Enabled when remote control is exercised
ON: Local control (setting of F/1[id and F 2 7)
OFF: Remote control
49 HD Operation holding (stop of 3-wire operation) ON: F (forward run)/R: (reverse run) held, 3-wire
operation
OFF: Slowdown stop
50 CMTP Forced switching of command mode and terminal ON: Terminal board operation
board command OFF: Setting of £ /1 4
51 CKWH Display cancellation of the cumulative power ON: Monitor display cancellation of the cumulative
amount (kWh) power amount (kWh)
52 FORCE Forced operation (factory configuration required) ON: Forced operation mode in which operation is
not stopped in the event of the occurrence of
a soft fault (preset speed operation frequency
15) To use this function, the inverter needs to
be so configured at the factory.
OFF: Normal operation
53 FIRE Fire-speed control ON: Fire-speed operation (preset speed operation

frequency 15)
OFF: Normal operation
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B Table of input terminal functions 3

Fu’r\1|cot.|on Code Function Action
54 STN Inversion of ST (coasting) ON: Coast stop (gate off)
OFF: Ready for operation
55 RSTN Inversion of RES ON: Acceptance of reset command
OFF— ON: Trip reset
56 FR+ST Combination of forward run and standby ON: Simultaneous input from FR and ST
57 RR+ST Combination of reverse run and standby ON: Simultaneous input from RR and ST
58 AD3 Acceleration/deceleration 3 selection ON: Acceleration/deceleration 3
OFF: Acceleration/deceleration 1 or 2
59 FR+AD3 Combination of forward run and ON: Simultaneous input from FR and AD3
acceleration/deceleration 3
60 RR+AD3 Combination of reverse run and ON: Simultaneous input from RR and AD3
acceleration/deceleration 3
61 0OCs2 Forced switching of stall prevention level 2 ON: Enabled at the value of F {55
OFF: Enabled at the value of F 5 {1 {
62 HDRY Holding of RY-RC terminal output ON: Once turned on, RY-RC are held on.
OFF: The status of RY-RC changes in real time
according to conditions.
63 HDOUT Holding of OUT-NO terminal output ON: Once turned on, OUT-NO are held on.
OFF: The status of OUT-NO changes in real time
according to conditions.
64 PRUN Cancellation (clearing) of operation command from | 0: Operation command canceled (cleared)

panel

1: Operation command retained

B Table of output terminal functions 1

Function Code Function Action
No.
0 LL Frequency lower limit ON: The output frequency is above the | . set
value.
OFF: The output frequency is equal to or less than
the L L setvalue.
1 LLN Inversion of frequency lower limit Inversion of LL setting
2 uL Frequency upper limit ON: Output frequency is equal to or higher than
/L value.
OFF: Output frequency is lower than i/{ value.
3 ULN Inversion of frequency upper limit Inversion of UL setting
4 LOW Low-speed detection signal ON: Output frequency is equal to or higher than
F 100 value.
OFF: Output frequency is lower than = {7 [}
value.
5 LOWN Inversion of low-speed detection signal Inversion of LOW setting
6 UPF Designated frequency attainment signal ON: The output frequency is equal to or less than
(completion of acceleration/deceleration) the specified frequency * frequency set with
Fibc.
OFF: The output frequency is above the specified
frequency =+ frequency set with = {7 2.
7 UPFN Inversion of designated frequency attainment Inversion of UPF setting
signal (inversion of completion of
acceleration/deceleration)
8 UPF2 Set frequency attainment signal ON: The output frequency is equal to or less than
the frequency set with £ [} { +frequency
setwith = /[ 7.
OFF: The output frequency is above the frequency
setwith & /[ { *frequency set with
Fibg.
9 UPF2N Inversion of set frequency attainment signal Inversion of UPF2 setting
10 FL Failure signal (trip output) ON: When inverter is tripped
OFF: When inverter is not tripped
11 FLN Inversion of failure signal (inversion of trip output) Inversion of FL setting
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B Table of output terminal functions 2

Function
No.

Code

Function

Action

12

oT

Over-torque detection

ON: Torque current is equal to or larger than
F & !5 setvalue and longerthan F 5 {5
set time.

OFF: The torque current is equal to or less than
(F5 !5 setvalue- F 5 {5 setvalue).

13

OTN

Inversion of over-torque detection

Inversion of OT

14

DRV

Start/Stop

ON: When operation frequency is output or during
(dh)
OFF: Operation stopped

15

DRVN

Inversion of RUN/STOP

Inversion of DRV setting

16

POL

OL pre-alarm

ON: 50% or more of calculated value of overload
protection level
OFF: Less than 50% of calculated value of
overload protection level

17

POLN

Inversion of OL pre-alarm

Inversion of POL setting

18

POHR

Braking resistor overload pre-alarm

ON: 50% or more of calculated value of F 5 &
set overload protection level
OFF: Less than 50% of calculated value of
F 30 5 set overload protection level

19

POHRN

Inversion of braking resistor overload pre-alarm

Inversion of RCHR setting

20

POT

Over-torque detection pre-alarm

ON: Torque current is equal to or larger than 70%
of F & {5 setvalue.
OFF: The torque current is below (F 5 {5 set
value x 70% - £ 5 !5 set value).

21

POTN

Inversion of over-torque detection pre-alarm

Inversion of POT setting

22

PAL

Pre-alarm

One of the following is turned on:
ON POL, POHR, POT, MOFF, UC, OT, LL
stop, CCT, and momentary power failure
slowdown stop.
or, P, 0~ M issuesanalarm
All the following are turned off:
OFF POL, POHR, POT, MOFF, UC, OT, LL
stop, CCT, and momentary power failure
slowdown stop.
orf, F, - H issuesnoalarm

23

PALN

Inversion of pre-alarm

Inversion of PAL setting

24

uc

Small-current detection

ON: The output current is equal to or less than
FE ! !setvaluefor F 5 ! settime.
OFF: The output current is equal to or larger than
£ 5 ! !setvalue + 10%.

25

UCN

Inversion of small-current detection

Inversion of UC setting

26

HFL

Significant failure

3
b

oo ]
ON: LR A R W A )

’l—l - gy = NN
o lx] l)
OFF: Failure other than the above

27

HFLN

Inversion of significant failure

Inversion of HFL setting

28

LFL

Insignificant failure

ON: (4L i-5, OF -3, [IH,
L2, olr)

OFF: Failure other than the above

29

LFLN

Inversion of insignificant failure

Inversion of LFL setting

30

RDY1

Ready for operation (including ST/RUN)

ON: Ready for operation (ST and RUN are also
ON)
OFF: Others

31

RDY1N

Inversion of ready for operation (including
ST/RUN)

Inversion of RDY1 setting

32

RDY2

Ready for operation (excluding ST/RUN)

ON: Ready for operation (ST and RUN are not
ON)
OFF: Others

33

RDY2N

Inversion of ready for operation (excluding ST/RUN)

Inversion of RDY2

34

FCVRF2

Frequency VRF2 selection

ON: VRF2 selected as frequency command
OFF: Terminal other than VRF2 selected as
frequency command
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B Table of output terminal functions 3

Fu’r\1|cot.|on Code Function Action
35 FCVRF2N Inversion of frequency VRF2 selection Inversion of FCVRF2
36 FLR Fault signal (put out also at the time of a retry) ON: When inverter trips or retries
OFF: When inverter does not trip or retry
37 FLRN Inversion of failure signal (put out also at the time Inversion of FLR
of a retry)
38 OuUTO Specified data output 1 ON: Specified data from remote control FA50:
BITO= 1
OFF: Specified data from remote control FA50:
BITO=0
39 OUTON Inversion of specified data output 1 Inversion of OUTO setting
40 OouT1 Specified data output 2 ON: Specified data from remote control FA50:
BIT1=1
OFF: Specified data from remote control FA50:
BIT1=0
41 OUTIN Inversion of specified data output 2 Inversion of OUT1 setting
42 COoT Cumulative operation time alarm ON: Cumulative operation time is equal to or
longerthan 52 !
OFF: ,Qtf[nylative operation time is shorter than
Focd
43 COTN Inversion of cumulative operation time alarm Inversion of COT
44 LTA Calculation for life alarm ON: Calculation for life time is equal to or longer
than the preset time
ON: Calculation for life time is shorter than the
preset time
45 LTAN Inversion of calculation for life alarm Inversion of LTA
46 BR Braking sequence output ON: Braking retention signal
OFF: Braking release signal
47 BRN Inversion of braking sequence output Inversion of BR
48 LIl F terminal input signal ON: The signal input to F terminal is ON
OFF: The signal input to F terminal is OFF
49 LIIN Inversion of F terminal input signal Inversion of LI1
50 LI2 R terminal input signal ON: The signal input to R terminal is ON
OFF: The signal input to R terminal is OFF
51 LI2N Inversion of R terminal input signal Inversion of LI2
52 PIDF Signal in accordance of frequency command ON: Frequency commanded by ~ /[ o or
F 2 7 and that by VRF show the same
value.
OFF: Frequency commanded by ~ /71 o or
F 2 7 and that by VRF show different
values.
53 PIDFN Inversion of signal in accordance of frequency Inversion of PIDF setting
command
54 MOFF Undervoltage detection ON: Undervoltage detected
OFF: Other than undervoltage
55 MOFFN Inversion of undervoltage detection Inversion of MOFF
56-253 Disabled Invalid settings, always OFF (ignored) Invalid settings, always OFF (ignored)
254 AOFF Always OFF Always OFF
255 AON Always ON Always ON
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B Order of precedence of combined functions

XX: Impossible combination, X: Invalid, + : Valid under some conditions, O: Valid, @: Priority

Function No. / Function 1(2|3|4|5/]|6/9(10(11|50(13|14|15|46|48(41|43|49|38|39(40|52|53
58 /42
1 |Standby ele|ele|@|o|o|oj@|o|lo|O0|O0|O|O o|o|o|O|X
o |Forward run command | | X|+|o|o|o|x|o|x|Oo|O|X|O|O|O|O|O|O|O|O|X
3 Reverse run command | @ +|lolo|lo|x|o|x|olo|x|ololo|lolo|lo|lo|o]| X
4 |Jug run command + |+ |+ @|o|o|x|o|x|@|o|x|o|o|o|xx|o|o|o]|O]X
5/5g| AAcceleration/deceleratio | | | o | x olo|x|o|x|o|lo|x|o|o|o|o|o|o|x]|o|o
n 2 or 3 selection
-9 | Preset-speed run +|lolo|x|o olx|o|x|o|lo|x|o|o|o|o|lo|o|o|o|Xx
commands 1 to 4
10 | Reset command o|lo|lo|o|o]|oO x|o|lo|o|o|x|o|o|o|o|o|o|Oo|O]|O
Trip stop command from
- external input device r|jejejejee|e@ clejejo|xjej@e|o|@|o]|°|°|e|e
50 Forced switching of olololololololo olo|lo|lo|lo|lolololo|lo|lo|lo]lo
command mode and
13 DC braking command +lele|le|le|l@|o|x|o @|lo|x|ol@e|o|l@|o|Oo|[O]|O]| X
14 PID control prohibited olololxlolololx!|ol x olxlolo|lo|lo|lo|o|lOo|O]| X
5 || [PEMIESEmE olo|o|o|lo|o|o|lo|o|o|o|\|o|o|lo|o|o|lo|o|o|o|o
parameter editing
Thermal trip stop
46 command from external cleje|e|jejejej@e|oj@|@) O il I Bl el ) I
4g | Remote/local control olololo|lolo|lo|lo|lolololo]|o O|0o|jO0O|O|O|O|O|O
forced switching
41/4| Frequency UPIDOWN | 1 5 | o lo|o|o|o|x|o|x|o|o|x|o olo|o|o|o|o]x
2 |signal input from
43 |Clearing of UPIDOWN | | o | 5| o o |o|o|o|o|olo|olo|olo olo|lo|o|o|x
frequency with external
49 | Operation holding +|olo|xx|o|o|o|x|o|x|o|o|x|o|o]|oO olo|o|o|X
(cancellation of 3-wire
Frequency commands
38 forced switching ofoj0|J|O0O|O0O|O|J]O]J]O]J]O|J]O|O|O|O|OfOfO|O O(O|O|X
39 SNeOt'tian"‘”tCh'”g ofVIF 1o|lo|o|o|o|o|lo|lo|lo|o|o|o|o|lo|lo|lo|o]|o x|o|o
40 | No-2 motor switching olo|lo|o|@|o|o|o|o|o|o|o|o|o|o|o|O|O|@ 0|0
52 Forced operation olo|lo|o|o|o|o|x|o|lo|lo|lo|@|o|o|o|o|Oo|O|O O
53 Fire-speed control @l e@elel@|lo|l@|o|x|ole|l@|lo|o|lo|@e|e|l@|@|o|0|O

* For the functions of combined terminals (combined functions), refer to the table of their respective functions.
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12. Specificati

12.1 Models and their standard specifications

B Standard specifications (11kw and 15kw models are under development now)

Item Specification
Input voltage 3-phase 200V
Applicable motor (kW) 02 | 04 [ o7 | 15 | 22 | 37 | 55 | 75 | 1 | 15
Type HF3212-
Form A20 A40 A75 1A5 2A2 3A7 5A5 7A5 011 015
> Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 6.7 10 13 21 25
-] Rated output/current 1.6 3.3 5.0 8.0 11.0 17.5 27.5 33 54 66
@ (A) Note 2) (1.5) (3.3) (4.4) (7.9) (10.0) (16.4) (25.0) (33) (49) (60)
Output voltage Note 3) 3-phase 200V to 240V
Overload current rating 1500 -60 seconds, 200%-0.5 second (50%-reduction value)
g z Voltage-frequency 3-phase 200V to 240V - 50/60Hz
Q
<3 Allowable fluctuation Voltage + 10%, -15% Note 4), frequency +5%
Protective method IP20 Enclosed type (JEM1030)
Cooling method Self-cooling [ Forced air-cooled
Color Munsel 5Y+8/0.5
Built-in filter Basic filter
Iltem Specification
Input voltage 1-phase 200V 3-phase 400V
Applicable motor (kW) 02 ] 04 Jo7s ] 15 | 22 04 Jo7s | 15 [ 22 [ 37 [ 55 [ 75 ] 112 ] 15
Type HF321S- HF3214-
Form A20 A40 A75 1A5 2A2 A40 AT5 1A5 2A2 3A7 5A5 7A5 011 015
o Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 1.1 1.8 3.1 4.2 7.2 11 13 21 25
£ Rated output current 1.6 3.3 5.0 8.0 11.0 1.5 25 4.1 5.5 9.5 143 | 17.0 | 27.7 33
g (A) Note 2) (1.5) (33) | 44 | (7.9 | (10.0) [ (1.5) | (2.1) | (8.7) | (5.0) | (8.6) | (13.0) | (17.0) | (25.0) [0 3001
Rated output voltage Note 3) 3-phase 200V to 240V 3-phase 380V to 500V
Overload current rating 15001 -60 seconds, 200%-0.5 second 1500 -60 seconds, 200% -0.5 second (50%-reduction value)
(50%-reduction value)
5> Voltage-current 1-phase 200V to 240V — 50/60Hz 3-phase 380V to 500V - 50/60Hz
- -
<3 Allowable fluctuation Voltage + 100 01-150 — Note 4), Voltage + 10%, -15% Note 4), frequency +5%
frequency+50
Protective method, IP20 Enclosed type (JEM1030) 1P20 Enclosed type (JEM1030)
Cooling method Self-cooling Forced air- Forced air-cooled
cooled
Color Munsel 5Y+8/0.5 Munsel 5Y+8/0.5
Built-in filter EMI filter EMI filter

Note 1. Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 2. Indicates rated output current setting when the PWM carrier frequency (parameter F300) is 4kHz or less. When ex-
ceeding 4kHz, the rated output current setting is indicated in the parentheses. It needs to be further reduced for PWM
carrier frequencies above 12 kHz.
The rated output current is reduced even further for 400V models with a supply voltage of 480V or more.
The default setting of the PWM carrier frequency is 4kHz.

Note 3. Maximum output voltage is the same as the input voltage.

Note 4. £10% when the inverter is used continuously (load of 100%).




B Common specification

Item

Specification

Control system

Sinusoidal PWM control

Rated output voltage

Adjustable within the range of 50 to 600V by correcting the supply voltage (not adjustable above the input voltage)

Output frequency range

0.5 to 500.0Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 500Hz

Minimum setting steps of
frequency

0.1Hz: operation panel setting, 0.2Hz: analog input (when the max. frequency is 100Hz).

tings

2 | Frequency accuracy Digital setting: within £0.01% of the max. frequency (-10 to +60°C)
2 Analog setting: within £0.5% of the max. frequency (25°C +10°C)
§ Voltage/frequency charac- | V/f constant, variable torque, automatic torque boost, sensorless vector control, automatic energy-saving, dynamic
= | teristics automatic energy-saving control, PM motor control. Auto-tuning. Base frequency (25 - 500Hz) adjusting to 1 or 2,
= torgue boost (0 - 30%) adjusting to 1 or 2, adjusting frequency at start (0.5 - 10Hz)
& | Frequency setting signal Potentiometer on the front panel, external frequency potentiometer (connectable to a potentiometer with a rated im-
% pedance of 1 - 10kQ), 0 - 10Vdc (input impedance: VIA/VIB=30kQ, 4 - 20mAdc (Input impedance: 250Q).
2 Terminal board base fre- The characteristic can be set arbitrarily by two-point setting. Possible to set individually for three functions: analog
£ [ gquency input (VRF and VRF2) and communication command.
o | Frequency jump Three frequencies can be set. Setting of the jump frequency and the range.
Upper- and lower-limit Upper-limit frequency: 0 to max. frequency, lower-limit frequency: 0 to upper-limit frequency
frequencies
PWM carrier frequency Adjustable within a range of 2.0 to 16.0Hz (default: 4kHz).
PID control Setting of proportional gain, integral gain, differential gain and control wait time. Checking whether the amount of
processing amount and the amount of feedback agree.
Acceleration/deceleration | Selectable from among acceleration/deceleration times 1, 2 and 3 (0.0 to 3200 sec.). Automatic accelera-
time tion/deceleration function. S-pattern acceleration/deceleration 1 and 2 and S-pattern adjustable. Control of forced
rapid deceleration and dynamic rapid deceleration
DC braking Braking start-up frequency: 0 to maximum frequency, braking rate: 0 to 100%, braking time: 0 to 20 seconds, emer-
gency DC braking, motor shaft fixing control
Dynamic braking Control and drive circuit is built in the inverter with the braking resistor outside (optional).
Input terminal function Possible to select from among 65 functions, such as forward/reverse run signal input, jog run signal input, operation
(programmable) base signal input and reset signal input, to assign to 8 input terminals. Logic selectable between sink and source.
Output terminal functions Possible to select from among 58 functions, such as upper/lower limit frequency signal output, low speed detection
(programmable) signal output, specified speed reach signal output and failure signal output, to assign to FL relay output, open col-
2 lector output and RY output terminals.
-% Forward/reverse run The RUN and STOP keys on the operation panel are used to start and stop operation, respectively. The switching
ks} between forward run and reverse run can be done from one of the three control units: operation panel, terminal
25, board and external control unit.
2 | Jog run Jog mode, if selected, allows jog operation from the operation panel or the terminal board.
S | Preset speed operation Base frequency + 15-speed operation possible by changing the combination of 4 contacts on the terminal board.
% | Retry operation Capable of restarting automatically after a check of the main circuit elements in case the protective function is acti-
qg vated. 10 times (Max.) (selectable with a parameter)
O | Various prohibition set- Possible to write-protect parameters and to prohibit the change of panel frequency settings and the use of operation

panel for operation, emergency stop or resetting.

Regenerative power ride-
through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure (default:
OFF).

Auto-restart operation

In the event of a momentary power failure, the inverter reads the rotational speed of the coasting motor and outputs
a frequency appropriate to the rotational speed in order to restart the motor smoothly. This function can also be
used when switching to commercial power.

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from concentrating on one
inverter due to unbalance.

Override function

The sum of two analog signals (VRF/VRF2) can be used as a frequency command value.

Failure detection signal

1c-contact output: (250Vac-0.5A-cos®=0.4)

<Continued overleaf>




<Continued>

Item

Specification

Protective function

Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation, undervolt-

c

-% age, ground fault, power supply phase failure, output phase failure, overload protection by electronic thermal func-
S tion, armature over-current at start-up, load side over-current at start-up, over-torque, undercurrent, overheating,
S cumulative operation time, life alarm, emergency stop, braking resistor over-current/overload, various pre-alarms
.2 | Electronic thermal charac- | Switching between standard motor and constant-torque AF motor, switching between motors 1 and 2, setting of

& | teristic overload trip time, adjustment of stall prevention levels 1 and 2, selection of overload stall

S [ Reset function Function of resetting by closing contact 1a or by turning off power or the operation panel. This function is also used
e to save and clear trip records.

Alarms Stall prevention, overvoltage, overload, under-voltage, setting error, retry in process, upper/lower limits

Causes of failures Over-current, overvoltage, overheating, short-circuit in load, ground fault, overload on inverter, over-current through
arm at start-up, over-current through load at start-up, CPU fault, EEPROM fault, RAM fault, ROM fault, communica-
tion error. (Selectable: Over-current through braking resistor/overload, emergency stop, under-voltage, low voltage,
over-torque, motor overload, output open-phase)

Monitoring function Operation frequency, operation frequency command, forward/reverse run, output current, voltage in DC section,
output voltage, torque, torque current, load factor of inverter, integral load factor of DBR, input power, output power,
information on input terminals, information on output terminals, version of CPU1, version of CPU2, version of mem-
ory, PID feedback amount, frequency command (after PID), integral input power, integral output power, rated cur-

.5 rent, causes of past trips 1 through 4, information on life alarm, cumulative operation time
‘g Past trip monitoring func- Stores data on the past four trips: number of trips that occurred in succession, operation frequency, direction of rota-
3 | tion tion, load current, input voltage, output voltage, information on input terminals, information on output terminals, and
= cumulative operation time when each trip occurred.
‘2 [ Output for frequency me- | Analog output: (1mAdc full-scale DC ammeter or 7.5Vdc full-scale DC ammeter / Rectifier-type AC voltmeter, 225%
o | ter/ current Max. ImAdc, 7.5Vdc full-scale), 4 to 20mA/0 to 20mA output
output for ammeter
4-digit 7-segments LED Frequency: inverter output frequency.
Alarm: stall alarm “C”, overvoltage alarm “P”, overload alarm “L”, overheat alarm “H".
Status: inverter status (frequency, cause of activation of protective function, input/output voltage, output
current, etc.) and parameter settings.
Free-unit display: arbitrary unit (e.g. rotating speed) corresponding to output frequency.

Indicator Lamps indicating the inverter status by lighting, such as RUN lamp, MON lamp, PRG lamp, % lamp, Hz lamp, fre-
guency setting potentiometer lamp, UP/DOWN key lamp and RUN key lamp. The charge lamp indicates that the
main circuit capacitors are electrically charged.

£ | Use environments Indoor, altitude:  1000m (Max.), not exposed to direct sunlight, corrosive gas, explosive gas or vibration (less than
g 5.9m/s?) (10 to 55Hz)

S [ Ambient temperature -10 to +50°C Note)l

’g Storage temperature -20 to +65°C

w [ Relative humidity 20 to 93% (free from condensation and vapor).

Note 1: When the ambient temperature is above 40°C, Remove the protective seal from the top of HF-320a .
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12.2 Outside dimensions and mass

B Outside dimensions and mass

Applicable motor Dimensions (mm) ] Approx. weight
Vol | | D
oltage class (kW) nverter type W m D Twil i TrzT b2 rawing (ka)
0.2 HF321S-A20 130 1.2
0.4 HF321S-A40 72 | 130 60 1215 15 A 13
1-phase 200V 0.75 HF321S-A75 140 ' 8 1.3
1.5 HF321S-1A5 105 | 130 | 150 | 93 13 B 1.8
2.2 HF321S-2A2 140 [ 170 | 150 [ 126 | 157 | 14 C 2.8
0.2 HF3212-A20 120 1.1
0.4 HF3212-A40 72 | 130 60 15 A 1.2
: 121.5
0.75 HF3212-A75 130 1.2
1.5 HF3212-1A5 1.4
105 | 130 93 13 B
3-phase 200V 2.2 HF3212-2A2 150 8 2.3
3.7 HF3212-3A7 140 | 170 | 150 | 126 | 157 | 14 C 2.5
5.5 HF3212-5A5 6.2
—c NE3212-7A 180 | 220 | 170 | 160 | 210 | 12 D 5.3
11 HF3212-011 9.8
15 NF3212:015 245 | 310 | 190 | 225 | 295 | 19.5 E 99
0.4 HF3214-A40 1.8
0.75 HF3214-A75 105 | 130 | 150 | 93 |121.5| 13 B 1.8
1.5 HF3214-1A5 1.9
2.2 HF3214-2A2 2.7
3-phase 400V 37 NF3214-3A7 140 | 170 | 150 | 126 | 157 | 14 8 C 59
5.5 HF3214-5A5 6.3
75 AF3214-7A5 180 | 220 | 170 | 160 | 210 | 12 D 63
11 HF3214-011 9.8
15 TF3214.015 245 | 310 | 190 | 225 | 295 | 19.5 E 98
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B Outline drawing
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Fig.E
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13. Before rvi all
- Trip information and remedies

13.1 Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.
If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the

table, contact your dealer.

Trip information]

Possible causes

Remedies

The acceleration time 5 L [ is too short.
The V/F setting is improper.

A restart signal is imput to the rotating
motor after a momentary stop, etc.

A special motor (e.g. motor with a small
impedance) is used.

Increase the acceleration time 5[ [ .
Check the V/F parameter.

Use F 35 ! (auto-restart) and ~ 37 2
(ride-through control).

Increase the carrier frequency F 35 5.
Set the carrier frequency control mode
selection parameter f316 to 1 or 3 (carrier
frequency decreased automatically).

The deceleration time & £ I is too short.

Increase the deceleration time o £ [ .

Set the carrier frequency control mode
selection parameter f316 to 1 or 3 (carrier
frequency decreased automatically).

The load fluctuates abruptly.
The load is in an abnormal condition.

Reduce the load fluctuation.

Check the load (operated machine).

Set the carrier frequency control mode
selection parameter f316 to 1 or 3 (carrier
frequency decreased automatically).

A current leaked from an output cable or
the motor to ground.
A main circuit elements is defective.

Check cables, connectors, and so on for
ground faults.
Make a service call.

The insulation of the output main circuit or
motor is defective.

e The motor has too small impedance.

A 11 or 15 kW model was started, al-
though a current is leaked from an output
cable or the motor to ground.

Check the cables and wires for defective
insulation.

When using a 11 or 15 kW model, check
cables, connectors, and so on for ground
faults.

A main circuit elements is defective.

Make a service call.

A phase failure occured in the input line of
the main circuit.

The capacitor in the main circuit lacks ca-
pacitance.

Check the main circuit input line for phase
failure.

Enable F 5 I & (input phase failure de-
tection).

Check the capacitor in the main circuit for
exhaustion.

Error code Failure code Problem
or 0001 Overcurrent during
nrog 0025 acceleration )
== Overcurrent flowing

in element during
acceleration
orz 0002 Overcurrent during
‘:": :L' ':: ’::: 0026 deceleration )
=== Overcurrent flowing
in element during
decelearion
or3 0003 Overcurrent during
nrag 0027 constant speed op-
==~ eration
Overcurrent flowing
in element during
operation
,:": ':' ! ,i_'l 0025 Ground fault trip
P 0026 Arm overcurrent at
(R 0027 start-up
,'_',l ,‘_' _:,' = (for 11 and 15 kW
models only)
or 0004 Overcurrent (An
overcurrent on the
load side at start-up)
l'_-tl !‘_- H 0005 Arm overcurrent at
start-up
* 0008 Input phase failure
ERH
* 0009 Output phase failure
EPHD

A phase failure occurred in the output line
of the main circuit.

Check the main circuit output line, motor,
etc. for phase failure.

Enable F £ 5 (Output phase failure
detection).

* You can select a trip ON/OFF by parameters.

(Continued overleaf)
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(Continued)

Error code Failure code Problem Possible causes Remedies
,'_-,’ =l 000A Overvoltage during e The imput voltage fluctuates abnormally. Insert a suitable input reactor.
acceleration (1) The power supply has a capacity of
200kVA or more.
(2) A power factor improvement capacitor is
opened or closed.
(3) A system using a thyrister is connected
to the same power distribution line.
e Arestart signal is input to the rotating mo- Use F 7 ! (auto-restart) and F 3~
tor after a momentary stop, etc. (ride-through control).

oFEs 000B Overvoltage during o The deceleration time = £  is too short. Increase the deceleration time = £ I .
deceleration (Regenerative energy is too large.) Install a dynamic braking resistor.

e F 304 (dynamic braking resistor) is off. Enable 5 3 I 4 (dynamic braking resis-
e F 305 (overvoltage limit operation) is tor).

off. Enable F 35 5 (overvoltage limit opera-
e The input voltage fluctuates abnormally. tion).
(1) The power supply has a capacity of Insert a suitable input reactor.

200kVA or more.
(2) A power factor improvement capacitor is

opened and closed.
(3) A system using a thyrister is connected

to the same power distribution line.

,'_-,' [x] _:,’ 0ooC Overvoltage during e The input voltage fluctuates abnormally. Insert a suitable input reactor.
constant-speed op- (1) The power supply has a capacity of
eration 200kVA or more.

(2) A power factor improvement capacitor is
opened or closed.
(3) A system using a thyrister is connected
to the same power distribution line.
e The motor is in a regenerative state be- Install a dynamic braking resistor.
cause the load causes the motor to run at
a frequency higher than the inverter out-
put frequency.
oo 000D Inverter overload * The acceleration time ACC is too short. Increase the acceleration time AL [
e The DC braking amout is too large. Reduce the DC braking amount =/ 5 {
e The V/F setting is improper. and the DC braking time ~ &5 7.
o Arestart signal is input to the rotating mo- Check the V/F parameter setting.
tor after a momentary stop, etc. Use ~ 7 ! (auto-restart) and F 377
e The load is too large. (ride-through contral).
Use an inverter with a larger rating.
oL 000E Motor overload e The V/F setting is improper. Check the V/F parameter setting.
e The motor is locked up. Check the load (operated machine).
e Low-speed operation is performed con- Adjust L /7 to the overload that the mo-
tinuously. tor can withstand during operation in a
e An excessive load is applied to the motor low speed range.
during operation.

,'_,-' Lo 000F Dynamic braking re- | e The deceleration time is too short. Increase the deceleration time o £ [”.
sistor e Dynamic braking is too large. Increase the capacity of dynamic braking
overload trip resistor (wattage) and adjust DBR capac-

ity parameter F 30 5.

* 0020 Over-torque trip  Over-torque reaches to a detection level Enable F & {5 (over-torque trip selec-

I during operation. tion).

L Check system error.

"l' -t 0010 Overheat The cooling fan does not rotate. Restart the operation by resetting the in-

g
~

The ambient temperature is too high.

The vent is blocked up.

A heat generating device is installed close
to the inverter.

e The thermistor in the unit is broken.

verter after it has cooled down enough.
The fan requires replacement if it does
not rotate during operation.

Secure sufficient space around the in-
verter.

Do not place any heat generating device
near the inverter.

Make a service call.

* You can select a trip ON/OFF by parameters.
(Continued overleaf)
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(Continued)

Error code Failure code Problem Possible causes Remedies
,'_,'l [ E’ 002E External thermal trip | ¢ An external thermal trip is input. Check the external thermal input.
E 0011 Emergency stop e During automatic operation or remote op- Reset the inverter.
eration, a stop command is entered from
the operation panel or a remote input de-
vice.

EEFR 0012 EEPROM fault 1 * Adata writing error occurs. Turn off the inverter, then turn it again. If it
does not recover from the error, make a
service call.

EEFRS 0013 EEPROM fault 2 « Power supply is cut off during £ 4 F Turn the power off temporarily and turn it

operation and data writing is aborted. back on, and then try & 4 /' operation
again.

P ,‘_- [=] :-,’ 0014 EEPROM fault 3 e A data reading error occurred. Turn off the inverter, then turn it again. If it
does not recover from the error, make a
service call.

,':' - ,_:' 0015 Main unit RAM fault | e The control RAM is defective. Make a service call.

Er-rd 0016 Main unit ROM fault [ e The control ROM is defective. Make a service call.

Err-4 0017 CPU fault 1 e The control CPU is defective. Make a service call.

,'_: - ’:-, 0018 Remote control error | e« An error arises during remote operation. Check the remote control device, cables,
etc.

,'_: - 4 001A Current detector fault [ e The current detector is defective. Make a service call.

Er-r- R 001B Optional circuit board | ¢ An optional circuit board in a different Check again to be sure that the circuit

format error format is installed. board is connected correctly, and then re-
set the power supply.
Replace the circuit board with a correctly
formatted one.

* 001D Low-current opera- e The output current decreased to a low- Enable 7 £ [ (low-current detection).

Yo tion current detection level during operation. Check the suitable detection level for the

L Trip system (F& { {, FG {2).

Make a service call if the setting is cor-
rect.

* 001E Undervoltage trip ¢ The input voltage (in the main circuit) is Check the input voltage.

- (main circuit) too low. Enable £ 5 & 7 (undervoltage trip selec-

= tion).

To cope with a momentary stop due to
undervoltage, enable £ 37 & (ride-
through control) and £ 3{} ! (auto-
restart).

,'_: [ ,_:' 0022 Ground fault trip e A ground fault occurs in the output cable Check the cable and the motor for ground

or the motor. faults.

Erq ! 0054 Auto-tuning error e Check the motor parameter F 5[ {to F 45 4.

e The motor with the capacity of 2 classes or less than the inverter is used.

e The output cable is too thin.

e The motor is rotating.

e The inverter is used for loads other than those of three-phase induction motors.

EryFP 0029 Inverter « Circuit board is changed. * Make a service call.

type error (Or main circuit/drive circuit board)

* 0032 Brea in analog signal | e The signal input via VRF is below the Check the cables for breaks. And check

C_ O cable analog sinal detectio level set with the setting of input signal or setting value

Py x| FhR33. of F&GI3.

E -/ _-,' 0033 CPU communica- e A communications error occurs between Make a service call.

tions error control CPUs.
E - ,_Z' ,'_',' 0034 Excessive torque e The torque boost parameter . & is set Decrease the setting of the torque boost
boosted too high. parameter .
e The motor has too small impedance. If no improvement results, contact your
dealer.
E-21 0035 CPU fault 2 « The control CPU is defective. Make a service call.
cone 002F Step-out e The motor shaft is locked. Unlock the motor shaft.

(For PM motor only)

One output phase is open.
An impact load is applied.

Check the interconnect cables between
the inverter and the motor.

*

You can select a trip ON/OFF by parameters.
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[Alarm information]

Each message in the table is displayed to give a warning but does not cause the inverter to

trip.
Error code Problem Possible causes Remedies
,‘_-,' == ST terminal OFF The ST-COM circuit is opened. Close the ST-COM circuit.
OnEFE Undervoltage in main | e The supply voltage between R, Sand Tis | e Measure the main circuit supply voltage.
circuit under voltage. If the voltage is at a normal level, the in-
verter requires repairing.
- ,'_- - H Retry in process The inverter is n the process of retry. The inverter is normal if it restarts after
A momentary stop occurred. several tens of senconds.
The inverter restarts automatically. Be
careful of the machine because it may
suddenly restart.
,‘_: e f Frequency point set- The frequency setting signals at points 1 Set the frequency setting signals at points
ting error alarm and 2 are set too close to each other. 1 and 2 apart from each other.
T - Clear command ac- This message is displayed when pressing Press the STOP key again to clear the
- ceptable the STOP key while an error code is dis- trip.
played.
EOFF Emergency stop The operation panel is used to stop the Press the STOP key for an emergency
command acceptable operation in automatic control or remote stop.
control mode. To cancel the emergency stop, press any
other key.
Hll Setting error alarm / An error is found in a setting when data is Check whether the setting is made cor-
) An error code and reading or writing. rectly.
L data are displayed
alternately twice
each.
HERA Display of first/last The first and last data item in the 5 1{ H Press MON key to exit the data group.
’,_- P data items data group is displayed.
ok DC braking DC braking in process The message goes off in several tens of
seconds if no problem occurs. Note)
= R=Rs Shaft fixing control Motor shaft fixing control is in process. Normal if the message disappears when

a stop command is entered (or the opera-
tion command is canceled).

Flowing out of ex-
cess number of digits

The number of digits such as frequencies
is more than 4.
(The upper digits have a priority.)

Lower the fequency free unit magnifica-

tion F 702

Momentary power
failure slowdown
stop prohibition func-
tion activated.

The slowdown stop prohibition function
set with £ 372 (momentary power fail-
ure ride-through operation) is activated.

To restart operation, reset the inverter or
input an operation signal again.

[x] Auto-stop because of
continuous operation
at the lower-limit fre-

—~
X
[

The automatic stop function selected with
F 255 was activated.

To deactivate the automatic stop function,
increase the frequency command above
the lower-limit frequency (LL) + 0.2 Hz or

guency turn off the operation command.

I E Parameters in the Parameters are being initialized to default Normal if the message disappears after a
process of initializa- values. while (several seconds to several tens of
tion seconds).

F -/ -,' Operation panel key The RUN or STOP key is held down for Check the operation panel.
fault more than 20 seconds.
The RUN or STOP key is faulty.
= ,E ol Auto-tuning Auto-tuning in process Normal if it the message disappears after

a few seconds.

Note) When the ON/OFF function is selected for DC braking (DB), using the input terminal selection parameter,
you can judge the inverter to be normal if “Z5” disappears when opening the circuit between the terminal

and COM.




Prealarm display]

r Overcurrent alarm Same as i (overcurrent)

fx Overvoltage alarm Same as i F (overvoltage)

L Overload alarm Sameas £ {and ! & (overload)
H Overheat alarm Same as {{ H (overheat)

If two or more problems arise simultaneously, one of the following alarms appears and blinks.
= = O Y = Y]
L, L, Ll

The blinking alarms £, &, { , h are displayed in this order.
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13.2 Restoring the inverter from a trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the
tripped inverter before eliminating the problem causes it to trip again.

The inverter can be restored from a trip by any of the following operations:
4 N

(1) By turning off the power (Keep the inverter off until the LED turns off.)
Note) Refer to 6.15.3 (inverter trip retention selection F 5 7 2) for details.
(2) By means of an external signal (Short circuit between RST and COM on terminal board — Open)
(3) By operation panel operation
(4) By inputting a trip clear signal from a remote input device
(Refer to the remote input device operating manual for details.) )

-

To reset the inverter by operation panel operation, follow these steps.
1. Pressthe STOP/RESET key and make sure that { . , is displayed.
2. Pressing the STOP/RESET key again will reset the inverter if the cause of the trip has already been

eliminated.

¥¢  When any overload function [{f{ {. inverter overload, /! ': motor overload, i . r : braking resistor
overload] is active, the inverter cannot be reset by inputting a reset signal from an external device or

by operation panel operation before the virtual cooling time has passed.

Virtual cooling time ... L ! : about 30 seconds after the occurrence of a trip

' . about 120 seconds after a occurrence of a trip
~ : about 20 seconds after a occurrence of a trip

¥r  In case of a trip due to overheating (£ H), the inverter checks the temperature within. Wait until the
temperature in the inverter falls sufficiently before resetting the inverter.

[Caution]
Turning the inverter off then turning it on again resets the inverter immediately. You can use this mode of
resetting if there is a need to reset the inverter immediately. Note, however, that this operation may damage

the system or the motor if it is repeated frequently.
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13.3 If the motor does not run while no trip message is
displayed ...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

YES: —
| The motor does not run. |
NO : T 2
Is the 7-segment LED Check the power supply and the MCCB. Supply the power
extinguished? = = | Is power being supplied normally? = s normally.
Make a call.
| Is OF F displayed? |—> o The ST-COM circuit is opened. Close the circuit between COM and the terminal to
which the ST (standby) function on the control circuit terminal is assigned.

o Check the setting of # { I (always active function selection). (See 6.3.1.)

Is any failure message —> Track down and eliminate the cause of the failure and then reset the inverter.
displayed? See 13.2.
(See 1.3.1)

H
Are - £~ Y and a failure —> The inverter is in the process of retrying. The retry function can be disabled by normal
message displayed alternately? or emergency stop operation, or by turning off the inverter.

w

n
Is the LED of the RUN/STOP e
key lighted?

When operation panel operation is selected ... Press the RUN key to start the operation.
Check whether the operation panel operation frequency is set properly. (See 3.2.2.)
When another control mode is selected ... Change the setting of the operation control

mode selection £ /1. (See 3.2.1)

Is the LED of the RUN/STOP When operation panel operation is selected ... Change the setting of the operation
key off? - control mode selection parameter £ /70 o to 1. (See 5.4)

You can check the setting of each input terminal on the monitor. (See 8.1.)

When another control mode is selected ... Check whether the external operation
command is entered.

Check to see that the frequency setting signal is not set at zero.

Check the settings of the frequency setting signal parameters £ 70, F2O0, F20 7.
(See 6.5)

Check the frequency setting signal points 1 and 2 settings.(See 6.5)

Check that the start-up frequency is not higher than the operation frequency.(See 6.6.)
Check that the frequency setting (preset-speed operation frequency, etc.) is not set at
zero.

e Check that the motor is not under a too large load or not locked up.

—Reduce the load if necessary.

0.0 displayed? |—>

Determine the cause, using the parameter display function and the status monitoring function.
Refer to Section 11 for the parameter display function or Section 8 for the status motoring function.
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13.4 How to determine the causes of other problems

The following table provides a listing of other problems, their possible causes and remedies.

Problems

Causes and remedies

The motor runs in the
wrong direction.

Invert the phases of the output terminals U, V and W.

Invert the forward/reverse run-signal terminals of the external input device.
(See 6.3 "Assignment of functions to control terminals".)

Change the setting of the parameter £ i~ in the case of panel operation.

The motor runs but its
speed does not change
normally.

The load is too heavy.

Reduce the load.

The soft stall function is activated.

Disable the soft stall function. (See 5.14.)

The maximum frequency F + and the upper limit frequency /! are set too low.
Increase the maximum frequency F H and the upper limit frequency i} .

The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.

Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. (See 6.5.)

If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (s &) and the acceleration time (AL [).
(See5.12 and 5.1.)

The motor does not ac-
celerate or decelerate
smoothly.

The acceleration time (7L ') or the deceleration time (o £ ) is set too short.
Increase the acceleration time (4 £ L) or the deceleration time (o £ ).

A too large current flows
into the motor.

The load is too heavy.

Reduce the load.

If the motor runs at a low speed, check whether the torque boost amount is too large.
(See 5.12.)

The motor runs at a higher
or lower speed than the
specified one.

The motor has an improper voltage rating.

Use a motor with a proper voltage rating.

The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (i /) . (See 6.13.6.)
Replace the cable with a cable larger in diameter.

The reduction gear ratio, etc., are not set properly.

Adjust the reduction gear ratio, etc.

The output frequency is not set correctly.

Check the output frequency range.

Adjust the base frequency. (See 5.10.)

The motor speed fluctu-ates
during operation.

The load is too heavy or too light.

Reduce the load fluctuation.

he inverter or motor used does not have a rating large enough to drive the load.

Use an inverter or motor with a rating large enough.

Check whether the frequency setting signal changes.

If the V/F control selection parameter F [ is set at 3, check the vector control setting,
operation conditions, etc. (See 5.11.)

Parameter settings cannot
be changed.

Change the setting of the parameter F 7 [{ (prohibition of change of parameter
setting) to O (permitted) if it is set at 1 (prohibited).

For reasons of safety, some parameters cannot be reprogrammed while the inverter is
running.

(see 4.1.5)
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How to cope with parameter setting-related problems

If you forget parameters
which have been reset

You can search for all reset parameters and change their settings.
* Refer to 4.1.3 for details.

If you want to return all
reset parameters to their
respective default settings

You can return all parameters which have been reset to their default settings.
* Refer to 4.1.6 for details.
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14. Inspecti

nte

ce

@ Danger

0

Mandatory

e The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered
which could lead to accidents.

¢ Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.

(2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the
DC main circuits (across P(+)-N(-)) does not exceed 45V.

Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

14.1 Regular inspection

Since electronic parts are susceptible to heat, install the inverter in a cool, well-ventilated and dust-free place.
This is essential for increasing the service life.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.

Inspection procedure

environment

2)Drop of water or
other liquid

Occasionally

2)Visual check

Subject of - N .
inspection Inspection item Ins(f)yitl:(telon Inspection method Criteria for judgement
1)Dust, temperature | Occasionally | 1)Visual check, check | 1)Improve the environment if
and gas by means of a it is found to be
thermometer, smell unfavorable.
1. Indoor check

2)Check for any trace of
water condensation.

3)Room temperature | Occasionally B)ETﬁgrthym@tta;ns of 3)Max. temperature: 50°C
Is something unusual is
found, open the door and
. . check the transformer,

2. gg{;ﬁ;ggg nts 1)Vibration and noise | Occasionally Igg}lrl]itcheck of the reactors, contactors, relays,
cooling fan, etc., inside. If
necessary, stop the
operation.

1)Load current Occasionally | Moving-iron type AC To be within the rated
. ammeter current, voltage and

3 dozggratlon 2)Voltage (*) Occasionally | Rectifier type AC temperature.

(output side) voltmeter No significant dlfference
3) Temperature Occasionally | Thermometer from data collected in a

normal state.

*)  The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage,
always take readings from the same circuit tester or voltmeter.
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B Check points

1.
2.
3.
4.
5.
6.

7

Something unusual in the installation environment
Something unusual in the cooling system
Unusual vibration or noise

Overheating or discoloration

Unusual odor

Unusual motor vibration, noise or overheating

. Adhesion or accumulation of foreign substances (conductive substances)

14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

@ Danger

o

eBefore inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the

Mandatory DC main circuits (across P(+)-N(-)) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.
* Never replace any part.
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales
agency.
Prohibited

Bl Check items

1.

Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again
with a screwdriver.

Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace
of overheating around any of them.

Check all cables and wires for damage. Check them visually.

Remove dirt and dust with a vacuum cleaner. When cleaning, clean the vents and the printed circuit
boards. Always keep them clean to prevent an accident due to dirt or dust.

If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic
capacitor declines.

When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5
hours or more each, to recover the performance of the large-capacity electrolytic capacitor. And also
check the function of the inverter. It is advisable not to supply the commercial power directly to the
inverter but to gradually increase the power supply voltage with a transformer, etc.

If the need arises, conduct an insulation test on the main circuit terminal board only, using a 500V
insulation tester. Never conduct an insulation test on control terminals other than terminals on the
printed circuit board or on control terminals. When testing the motor for insulation performance, separate
it from the inverter in advance by disconnecting the cables from the inverter output terminals U, V and W.
When conducting an insulation test on peripheral circuits other than the motor circuit, disconnect all
cables from the inverter so that no voltage is applied to the inverter during the test.
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(Note) Before an insulation test, always disconnect all cables from the main circuit terminal board
and test the inverter separately from other equipment..

R/L1 S/L2 T/L3 umi1 VIT 2 WIT 3

AAANAN

500V
(megger)

7. Never test the inverter for pressure. A pressure test may cause damage to its components.
8. Voltage and temperature check
Recommended voltmeter

Input side ... Moving-iron type voltmeter ($)

Output side ... Rectifier type voltmeter (_”_)

It will be very helpful for detecting a defect if you always measure and record the ambient temperature
before, during and after the operation.

B Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The
following parts deteriorate with the passage of time because of their composition or physical properties. The
use of aged or deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To
avoid such trouble, the inverter should be checked periodically.

Note) Generally, the life of a part depends on the ambient temperature and the conditions of use. The life
spans listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 2 or 3
years of continuous operation). The fan also needs to be replaced if it makes a noise or vibrates
abnormally.
2) Smoothing capacitor
The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance
because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions.
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<Criteria for appearance check>

e Absence of liquid leak

o Safety valve in the depressed position

o Measurement of electrostatic capacitance and insulation resistance
Note: When it becomes necessary to replace expendable parts, contact your nearest branch office or sales

office. For safety's sake, never replace any part on your own.

The operation time is helpful for roughly determining the time of replacement. For the replacement of parts,
contact your nearest branch office.

B Standard replacement cycles of principal parts

As guides, the table below lists part replacement cycles that were estimated based on the assumption that
the inverter would be used in a normal use environment under normal conditions (ambient temperature,
ventilation conditions, and energizing time). The replacement cycle of each part does not mean its service
life but the number of years over which its failure rate does not increase significantly.

Part name Standard Replacement mode and others
replacement cycle
Cooling fan 2 to 3 years Replacement with a new one
Main circuit smooth- 5 years Replacement with a new one

ing aluminum electro-
lytic capacitor

Relay and contactor - Whether to replace or not depends on the check results
Aluminum electrolytic 5 years Replace with a new circuit board

capacitor mounted on
a printed circuit board

Note) The life of a part greatly varies depending on the environment of use.

14.3 Making a call for servicing

If defective conditions are encountered, please contact the service section in charge via your dealer.
When making a call for servicing, please inform us of the contents of the rating label on the right panel of the
inverter, the presence or absence of optional devices, etc., in addition to the details of the failure.
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14.4 Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

2. If the printed circuit board in your inverter has an anti-static cover (black cover), do not leave it detached
from the circuit board during storage. The cover must be detached before turning on the inverter.

3.  If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic
capacitor declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours
or more each, to recover the performance of the large-capacity electrolytic capacitor. And also check the
function of the inverter. It is advisable not to supply the commercial power directly to the inverter but to
gradually increase the power supply voltage with a transformer, etc.

N-5



15. WarraM

Warranty

/ policy on inverter

Warranty
period

The warranty period is 18 months from date of shipment or 12 months after initial opera-
tion, whichever comes first.

Warranty
condition

In the event that any problem or damage to the Product arises during the “Warranty Pe-
riod” from defects in the Product whenever the Product is properly installed and combined
with the Buyer’s equipment or machines maintained as specified in the maintenance man-
ual, and properly operated under the conditions described in the catalog or as otherwise
agreed upon in writing between the Seller and Buyer or its customers; the Seller will pro-
vide, at its sole discretion, appropriate repair or replacement of the Product without charge
at a designated facility, except as stipulated in the “Warranty Exclusions” as described be-
low.

However, if the Product is installed or integrated into the Buyer’s equipment or machines,
the Seller shall not reimburse the cost of: removal or re-installation of the Product or other
incidental costs related thereto, any lost opportunity, any profit loss or other incidental or
consequential losses or damages incurred by the Buyer or its customers.

Warranty
exclusion

Not withstanding the above warranty, the warranty as set forth herein shall not apply to

any problem or damage to the Product that is caused by:

1. Installation, connection, combination or integration of the Product in or to the other
equipment or machine that rendered by any person or entity other than the Seller.

2. Insufficient maintenance or improper operation by the Buyer or its customers such that
the Product is not maintained in accordance with the maintenance manual provided or
designated by the Seller;

3. Improper use or operation of the Product by the Buyer or its customers that is not in-
formed to the Seller, including, without limitation, the Buyer’s or its customers’ operation
of the Product not in conformity with the specifications;

4. Any problem or damage on any equipment or machine to which the Product is installed,
connected or combined or any specifications particular to the buyer or its customers;

5. Any changes, modifications, improvements or alterations to the Product or those func-
tions that are rendered on the Product by any person or entity other than the Seller;

6. Any parts in the Product that are supplied or designated by the Buyer or its customers;

7. Earthquake, fire, flood, salt air, gas, lightning, acts of God or any other reasons beyond
the control of the Seller;

8. Normal wear and tear, or deterioration of the Product’s parts, such as the cooling fan
bearings;

9. Any other troubles, problems or damage to the Product that are not attributable to the
Seller.

Others

The Seller will not be responsibility for the installation and removal of the inverter. Any in-

verter transportation cost shall be born by both Seller and Buyer.
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16. Dispos ivert

A Warning

0

Mandatory

¢ When disposing the inverter, have it done by a specialist in industry waste disposal(*). Disposing the
inverter by yourself may result in explosion of capacitor or produce noxious gases, resulting in injury.
(*) Persons who specialize in the processing of waste and known as "industrial waste product collectors
and transporters" or "industrial waste disposal persons. "If the collection, transport and disposal of
industrial waste is done by someone who is not licensed for that job, it is a punishable violation of the
law. (Laws in regard to cleaning and processing of waste materials)

For safety’s sake, do not dispose of the disused inverter yourself but ask an industrial waste disposal agent.
Disposing of the inverter improperly could cause its capacitor to explode and emit toxic gas, causing injury to persons.
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