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Thank you for choosing this Mitsubishi Inverter.

This manual gives handling, safety and operating instructions.

This section is specifically about safety matters

A\ WARNING

A\ CAUTION

“~Read this manual carefully and become familiar with the inverter before operation, pay special
| attention to the safety information marked Warning. “

5 This warning symbol indicates the presence of dangerous VOItége. It

informs .you of high vcltage‘conditio'ns situations”and locations that

may cause death cor serlous |n]ury |f you do not foIIow precautlons

: -fThls symbol lndlcates a general warnlng ‘
Serlous injury may occur if precautlons are not followed.

Where these Warnings are written, pay spemal attention tothe precautlons detailed.
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Operator Safety U

1. Electrlc shock preventlon f

" A\ WARNING

b

B’B’B’B’ B

‘Do not remove the front cover while there is power supplied to the inverter, there are high
_voltage terminals which can be accessed Please check the wmng when the inverter is not
powered.-- . .- - A . TR .

There are high voltage capacltors in the main cucun whlch remaln charged after the mverter
has been turned off, wait 10 minutes after the Power Lamp has gone out.

Use good earthlng Earth the inverter before wiring the Power circuits and control circuits.
Do not operate with wet-hands. . .. .- R L S '

Do not damage, cut trap, or degrade the cables , .
Do not insert or remove the parameter unit from the mverter or the extension cable wnthout

first removing the power from the inverter.

2. Fire Prevention

/\ CAUTION

A
A

Do not mount on or near combustible material (such as wood).

Use a circuit breaker on the supply side of the mverter to prevent high current flow in the
case of a fault.

3. Injury Prevention

/\ CAUTION

A

A
A
A

Only supply the inverter with the voltage on the nameplate and in the Manual Specification
section.

Other voltages may cause the inverter to fail.
Care should be taken when wiring to ensure correct terminals are used. Check polarity etc..
Do not touch the inverter while it is powered as certain parts become hot.

4. Other points

To prevent injury, damage, or product failure please note the following points.
(1) Transportation and mounting

/N CAUTION

BB bbb

Take care when carrying products, use correct lifting gear. ‘
Do not stack the inverter boxes higher than the number recommended.

Ensure the installation position and material can with stand the weight of the inverter. Install
according to the information in the Instruction Manual.

Do not operate if the inverter is damaged or has parts missing.
Do not lift the inverter with the front cover attached, it may fall off.
Do not stand or rest heavy objects on the inverter.

‘A-2
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A\ CAUTION'

/A Check the-inverter mounting orientation is correct.

A Prevent any dust, wire fragments or other foreign bodies from dropping into the inverter
during wiring up and commissioning.

/A\ Do not drop the inverter, or subject it to impacts.

A Environmental limitations, Check the ambient temperature, humidity, storage temperature,
atmosphere, altitude, vibration. -1 0°C to +50°C (wrthout freezing) —10°C to +40°C for
-enclosed specification.

Less than 90% Relative Humidity wrthout condensatron -
*  Ensure the environment is —20°C to 65°C (short time storage temperature) no corrosive or.
flammable gasses, altitude less than 1000m above sea Ievel vrbratlon is less than 5 9m/s2
- {0.6G) (based on JIS C 0911). : RN :

" (2) Wiring

/\ CAUTION

/A Do not fit power tactor correction capacitor, or RFI filter to the output of the inveter.
A The connection orientation of the output cables U Vv, W to the motor will effect the direction
of rotation of the motor. - ’

/A Al electrical connections should be carried out by a qualified electrician and must comply
with the requirements of all relevant local and national wiring regulatlons for mstallatron
wiring. ;

(3) Trial run.

A CAUTION

‘ A Checkall parameters and ensure that the machine will not be damaged by sudden start- up

(4) Operation

/N\ CAUTION

When retry function is selected the inverter will try to restart the machine up to 10 times
over a 1 hour period. Ensure operator safety with other devices.

The stop key. can only be used at all times to stop the inverter when a parameter has been
set, therefore use an external emergency stop button. Switch off start signal when resetting
the inverter, failure to do so may start the motor immediately after reset.

The Electronic motor thermal protection does not guarantee to prevent motor burn out.

Do not use a contactor in the inverter input for frequent start/stopplng of the inverter, use
control signals.

To reduce the effect of mains conducted electromagnetic interference use a RFI noise filter.

Take care to ensure electromagnetic radiation from the inverter does not damage or effect
the operation of nearby electrical equipment.

Use an input line reactor when the power supply capacity is large, or where harmonics from
the inverter will cause problems.

Take countermeasures to prevent motor insulation damage from micro surge voltages in the
supply cable.

Reset the inverter before starting set-up, initialises the parameters to factory set values.

> b bbb B> b
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A CAUTION

A Do not use the mverter and motor at hlgh speed untll the machlne has been checked '
A The inverter does not have a holding stop facility.- For emergency stop another cnrcult must

be used.

.(56)-Emergency stop . . . . o SR B

A CAUTION

A ‘Use-a circuit and mechanical brake etc. whlch erI protect the operator of the machme should
.the inverter fail.; 3 : : : _

" (6) Maintenance and inspection

/A CAUTION

A Do not.carry out a megga (insulation resrstance) test.on the control. 0|rcun of the inverter.

R

(7) Dlsposmg of the mverter

A CAUTION .

A Treat as mdustrlal waste.

(8) General

Many of the diagrams and drawings in the instruction manual show the inverter without a cover,

or partially open, never run the inverter like thls Always replace the cover and ensure adequate'

cooling etc. before using the inverter.

L
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1. OVERVIEW

ThIS chapter provides an "overwew of the FR- A201E
"inverter with built-in powér return function®.

Always read the precautlons and instructions |n thns
chapter before using the equipment.

1.1 PRECAUTIONS FOR OPERATION............L...'.....’...‘ ......... A P
1.2 STRUCTURE ..ovvlossenee snnnrescssivesisisisisemseerissosssssersin siesiivisi 2. = 1
1.3 INSTALLATION AND WIRING ..coorverrssaseessusmmermseisssssessssserns 3 = 1
1.4 PARAMETER UNIT ..oooooerureeensiiessensssessessseeens S 4-1
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1.1 PRECAUTIONS FOR OPERATION

1.1.2 Pre-operation Procedure

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the

inverter side face to ensure that the type and output rating agree with your order and the inverter
is intact.

Capacity plate
, : ™
[ FRAz21B15K 1404 | Rating plare
T . 7 - M_IISUBlSHI NERTER
\ Her t Serial number N POWER FER"-,AQ-' E-15K . ::::rb‘lyepe
Inverter type T ——
oriyee J Sirent R | &m_r.r%_-aﬂ-tw;«-l_ mer
LT T S——
Sefial  ———] SERAL ______ «4Y0S0008
ﬁy M| s |- Agpletle,
o Type definition o / C >

FR-[A221E]- [15]K

Symbol | Voltage Series Symbol | Applicable Motor Capacity
A221E 200V 5.5 to 55 Capacity in "kW*
A241E 400V '

. Accessory.....Instructlon manual, hangers (supplied to 11kW or more)
If you have found any discrepancy, damage, etc. please contact your sales representatlve

Instruments and parts to be prepared depend on how the inverter is operated. For required parts, | =
etc. see Section 5 "INSTRUMENTS AND PARTS TO BE PREPARED FOR OPERATION". O

4

To operate the inverter with high performance for a long time, install the inverter in a suitable
place, with correct orientation, and with proper clearances. (See page 3-1.)

>

Connect the power supply, motor and operation signals (control signals) to the terminal block.
If they are connected improperly, the inverter itself may be damaged. (See page 3-3.)

1-1
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1.1.3 Handling Information =

- Power supply specifications (See page 27-1.)
-~ S "/~ Use the power supply within the permissible power
P supply specifications of the inverter.
ower

- supply

No-fuse breaker or earth Ieakage circuit breaker (See page 26-7.) -
The breaker should be selected with care since a large inrush cur-
rent flows in the inverter at power on.

No-fuse breaker (NFB)
or earth leakage circuit

breaker (ELB)
\\\ Magnetic contactor (See page 26-8.) : ’ :
-The magnetic contactor need not be provided. When installed, do -
not use it to start or stop the inverter. It mlght cause damage to
Magnetic the inverter. -
contactor (MC) e

Place of installation (See page 3-1.)
The inverter life is influenced by ambi-
ent temperature. Use the inverter at
the ambient temperature as low as
possible within the permissible range.
This must be noted especially when

Installation of the reactor (See page "
28-8.)
This FR-201 series contains a reactor.

To further improve the power factor,
use the power factor improving DC re-

actor (FR-BEL). Note that incorrect us-

age may damage the inverter. o

Note: Do not use the AC reactor (FR-
BAL) as it may reduce the power
return capability. -

the inverter is installed in a panel.
Wiring (See page 3-3 to 3-10.)
Wrong wiring might lead to inverter
damage. The control signal lines must
be kept sufficiently away from the
main circuit cables to protect them

« Power factor improving DC reactor from noise. -
(FR-BEL)

5.5K to 55K (200V, 400V)

Inverter

Power factor
improving DC
reactor (FR-BEL) -

Equipment connected to the out-
put side

Do not connect a power capacitor,
surge suppressor, or radio noise fil-
ter (FR-BIF or FR-ALF option) to the
inverter output. (Connect the FR-BIF
or FR-ALF to the inverter input.) Oth-
erwise damage might resuit.

Ground

’

e ‘Ground
To prevent an accidental
electric shock, the motor
and inverter must be
- grounded.

Ground

- 1-2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1.2 STRUCTURE

Inthis section appearance, part names, component removal and reinstaliétion, T
equipment installation and wiring are explained.
In this manual, parts will be described with the following names.

1.2.1 Appearance and Part Narhes

The names and locations of the inverter parts are given below.
For the position of the charge lamp, refer to page 27-8.

B FR-A221E (A241E)-5.5K to 55K

(The chassis and covers-are made of steel plates.)

Mounting bracket

Cooling fan

Inverter LED o —

Accessory cover

When the parameter unit is used, re-
[[ : move this accessory cover.and fit the
[[[ o ‘ parameter unit in this position.

RIS

DTN
WIS

A

Front cover installation screw (4 places)

<Appearance>

[ = 2 o “
=

: D , <Top view> m
- | Egg |l [T ]

——n . o A 1 L

<Front view>  <Side view> ; ‘;’

 <Bottom view>

Note: Dimensions differ according to the capacity. For details, refer to page 27-11.

2-1
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1.2.2 Removal of the Front Cover

H FR-A221E-5.5K to 55K, FR-A241E-5.5K to 55K

e Removal

1) Remove the front cover installation screws (4 places).

h

¢ \)

-
e

&

« Reinstallation : , o N ‘
S R : 1) Fix the front cover with the installation screws (4 places).

w/

Note: 1. Check carefully that the front cover has been reinstalled securely.
2. The same serial number is printed on the capacity plate on the front cover and the rating
plate on the inverter side face. Before reinstalling the front cover, check the serial numbers.
. . Example: S ' . o
- Capacity plate A46150-
" Rating plate - A46150 001 -

3-digit serial number

‘//w'w"’\/-“*f/w\nﬂ\/“'\wwm~"\u N M T b T N T e T Ty e g

If the inverter surface is stained with fingermarks, oil, etc.
during removal or reinstallation work, gently clean it with a
cloth soaked with a neutral detergent or ethanol.

Note: 1. Do not use any solvent, such as acetone, ben-

zene, toluene or alcohol. These will cause the |

- - inverter surface to dissolve and the paint to peel.

- - 2.-Do not clean the lens of the inverter LED with
-+ detergent or alcohol. - . . :

S2-2
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1.2.3 Removal and Reinstallatibn of the Parameter Unit

To ensure safety, remove and reinstall the parameter hnit after switching the power off. : -

M Removal = o . -

1) Hold down the top butfon of the parameter unit and pull the
parameter unit toward you, using the catch as a support.

222227777

L

|&

prr2In A
JIIIIIIIIT

M Reinstallation S o
« Direct installation onto the inverter C

1) After fitting the fixing hole of the paréi'neter unit (PU) on
- the catch of the cover, push the: parameter unit into the
- inverter, using the catch as a support

1 ~

Fixing hole

« Installation using the cable (option) - - T Corn

1) Securely insert one end of the cable into the connector of
the inverter and the other into the'PU connector. ‘
Insert the cable connector along the guides of the inverter
or PU connector. (If the orientation is incorrect, the mverter

.. -, may be damaged.)
" 2) After plugging the cable connector into the inverter con-

Installation nector, fix it securely with the installation screws.’

screws :

Note: 1. The parameter unlt must only be installed on the inverter with the front cover fltted
2. During installation, do not apply force to the display (liquid crystal).

3. The parameter unit can be used with any of the FR-A100, 100E, 200 and 200E series
inverters.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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1.2.4 -Removal and.Reinstallation of the Accessory Cover . . . . .

To ensure safety, remove and reinstall the accessory cover after switching the power off.

e Removal

1) As in the removal of the parameter unit, hold down the top
button and pull the accessory cover toward you, using the
catch as a support.

1) After fitting the fixing hole onto the catch of the cover, push
it into the inverter.

Fixing hole

2-4
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1.3

INSTALLATION AND WIRING

Incorrect installation or connection might cause the inverter to operate‘incor-|

rectly, and in some cases, might reduce its life considerably. In the worst case,
the inverter may be damaged. Please use the inverter in accordance with the
information, precautions and instructions in this manual.

'1.3.1 'Installation Iinstructions
|
Note on amblent temperature.

Ambient temperature in the place of installation must not
exceed the permissible value (50°C) because it greatly
influences the life of the inverter. Check that the ambient
temperature is within the permissible range in the positions

shown below.
) ﬂ Measurement position
x

5cm l FREQROL |
5¢cm
5cm |
Measurement position..

PN
: [N

Note: 1. When the inverter is installed in a panel, deter-
mine the cooling method and panel dimensions
so that the ambient temperature of the inverter
is within the permissible range (as specmed on
page 27-2).

2. When two or more inverters are installed or a
ventilation fan is mounted in the panel, extreme
care must be taken to keep the ambient tem-
perature of the inverter below the permissible
value. If the inverters and/or ventilation fan are

... installed incorrectly, the ambient temperature

_ will rise and ventilation effect will reduce.

oo = —.“:.
! vertsr s ! ﬂ
l-m_ill-in cooling ﬂ] __ .

(Correct)
Installation of Two or More Inverters

Ventilation fan
’ t
Inventer| ME
L 1

(Correct) (Incorrect)
Position of Ventilation Fan

(Incorrect)

3. Like the inverter, protect the parameter unit
from direct sunlight, high temperature and high
humidity. Also avoid oil mist, flammable gases,
etc. -

Leave sufficient clearani:es around the inverter.

For adequate heat dls5|pauon Ieave sufficient clearances
around the inverter.’

T T %¥- -

. :no:: ?r V: Leave sufficient

g ,g clearances Cooling air
£ ER-N /A ) above and under ¢A
5 (I} 5 the inverter to en: Y
3 1 8 /7" '

Cooling /

I fan built in -
the inverter

The amount of heat generated in the panel can be

! reduced considerably by placing the heat sink of the

_ Inverter outside the panel.-.

In long-lasting regenerative appli'cations such as winding
ora lifting operation where a regenarative torque is applied

for along time, itis recommended to install the inverter with -

its heat sink placed outside the panel as shown below.

= Panel o

" Factory-set posi- '
tion of the mount-
ing bracket

Mounting
bracket Cooling fan

Inverter
Heat sink

Mounting
bracket

Note: 1. Cut the mounting areas to the panel cutting

dimensions on page 27-10.

2. As there is a cooling fan in the cooling section
placed outside the panel, do not use this style
of mounting in an environment where water-
drops, oil mist, dust, etc. exist.

3. When installing the inverter, remove the top
and bottom mounting brackets and move them
to the required positions.

-3=1

Artisan Technology Group - Quality Instrumentation ..

. Guaranteed | (888) 88-SOURCE | www.artisantg.com



¢ v o= e

Vv

T T T T YT Ty T e

ST Y TV T T TN

v

e TNy

BV A ainaiN el A e an AV T 20 'y

o

]
Install the inverter securely with bolts.

Insiall the inverter on an iﬁstallation:surface securely and
vertically (so that the letters FR-A201E are located at the
front) with screws or bolts. ’ ’ o

Set this side at front.

Note: The inverter must be installed vertically.
Horizontal or side installation may cause
the inverter to fail.

]
Never connect any inboard option designed for exclu-
sive use with the FR-A200 (FR-APA, APB, APC, APD,
APE). ‘

The inboard option designed for exclusive use with the
FR-A200 (FR-APA to APE).must not be connected to the
FR-A201E. Such connection will damage both the inverter
and option.

Use the FR-EPA, EPB, EPC, EPD, EPE, EPG or EPH
option. R :

FR-APA to APE

|
Install the inverter where it is not subjected to vibra-
tion. : : :

Also take the vibration of a ‘conveyor, press, etc. .into
consideration. ' . )

Do not install the inverter where it is. subjected to oil
mist, flammable gases, fluff, dust, dirt, etc.

Install the inverter in a clean piéce or inside a totally
enclosed panel which does not accept any suspended
matter. o )

Install the inverter on a non-combustible surface.

Install the inverter to'a non-combustible. A fire may start if
the inverter is installed directly to or near a combustible.

3-2
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1.3:2 Wiring Instructions : o _ : _ ; o -

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

Use shielded or twisted cables for connection to the
control circuit terminals. R

200V relay sequence circuit).

Run the conne_étiqn cable-using the space on the left-
hand side of the main circuit terminal block.

[

! L

' Control circuit :
! terminal block
"r ST .
' | .

- Use sleeved solderless terminals for the power supply : T
and motor cables. [ Main circuit terminal block

\." Connection céble

During wiring, do not leave wire offcuts in the inverter.

Wire offcuts may cause a fault, failure or malfunction. Keep
the inverter clean. Co- R

The following terminals are Isolated-from each other.
These terminals must not be connected to each other
or grounded. :

Common terminals SD, 5 and SE of the control circuit.

T

’ 3.—j3
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|
When rewiring after operation, make sure that the in-
verter LED has gone off and-that the charge lamp on
the printed_circuit board or beside the termlnal block
has gone off. - - - e

Soon after the' powér is ‘'shut off, there is a daﬁgerous
voltage in the capacitor. Before starting work, ensure that
the charge lamp is off.

Charge lamp

The cable size:for connection to the control circuit
terminals should be 0.75mm?.

If the cable size used is 1.25mm? or more, the front cover
may expand, resulhng in a contact-fault of the parameter
unit. This fault is indicated by the following message dis-
played on the parameter unit and disables operation from
the parameter unit. Run the cables so that they do not
occupy too much of the control box terminal block space.

_Parameter unit display
PUtoInverter |
sto-oo 8~ | .comms. Emor
Inv. Reset ON

.3-4
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When the power supply voltage Is special (380 to 460V),

.change the connection of the jumper | In the Internal

transformer. (400V class)

If the connection is not changed the inverter wm be dam-
aged (See page 3-7)

When the wiring distance’ between ‘the inverter and
motor Is long especially at the time of low frequency

-output, a voltage drop over the main circuit cables will

reduce the motor torque. Use a large gauge for the main
circuit cables to keep the volitage drop within 2%. -

“Especially for long-distance witing, theé maximum wiring

length should be not more than 500m. Otherwise, the
overcurrent protection may be activated accidentally as a
result of a charging current generated by the stray capacity
of the wiring. For operation under magnetic flux vector
control, the inverter-to-motor wiring length should be within
30m. (A selection example at the wiring distance of 20m is
given on page 26-7.)

. Guaranteed | (888) 88-SOURCE | www.artisantg.com



1.3.3 Design Information to Be Checked

e
Provide electrical and mechanical interlocks for MC1
and MC2 which are used for commercial power supply-
inverter switch-over. T . o

The inverter will be damaged not only by miswiring but also
by a sneak current from the power supply due to arcs
generated at the time of switch-over or chattering caused
by a sequence error, when there is a commercial power
supply-inverter switch-over circuit shown below. -

R

MC1

Power supply

) B Sneak current
‘§_ Inverter

]
-When a machine restart is to be prevented at power
restoration after a power failure, provide a magnetic
contactor MC. in the primary circuit of the inverter and

also make up a sequence which will not switch on the -

start signal.

If the start signal (start switch) remains on after a_ power
failure, the inverter will automatically restart as soon as the
power is restored. - : e :

When connecting the control circuit to a power supply
separately from the main circuit, make up a circuit so
~ that when the power supply terminals R1, S1 for the
control circuit are switched off, the main circuit power
supply terminals R, S, T are also switched off.

Refer to 3-6 for connection.

3-5

Since input signals to the control circuit are at a low
level, use two parallel micro signal contacts or twin

contact for cqntact inputs to prevent a contact faqlt.

Micro signal contacts Twin contact

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

Do not apply a voltage directly to the alarm output
signal terminals (A, B, C).

Apply a voltage via a relay coil, lamp, etc. to these termi-
nals. : S

A
Voltage *Ba
c

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.aftisantg.com



v

T YV YT Y YT Y T ey Ty ey Y ey ey e

Y A e e e

o
N

1.3.4 Wiring of the Main Circuit
- (For! the termmal block arrangement see page 27-8 )

‘Connection of the power sup-

ply and motor

Connecting the control cir-~

cuit to a power supply ‘sepa-

rately from the main circuit . .

: COnlrol -
e e e circuit
. B termlnals

‘<C|rcu1t dlagram>

Ground

- No-fuse
breaker

The power supply cables Connect the motorto U, V, W.

must be connectedto R, S, T. In the above connection,
i they are connected to U, V, turning on the forward
' W, the inverter will be = rotation switch (signal)
-damaged. . rotates the motor in the

counterclockwise (arrow)
direction when viewed from

s [ Phase sequence need not be]
- the load shaft.

-matched.

o i the magnetic contactor (MC) in the mverter power supply is

opened when the protective circuit is operated, the inverter con-
trol circuit power is lost and the alarm output signal cannot be kept
on: To keep the alarm signal on, terminals R1 and S1-are avail-
able. In this case, connect the power supply terminals R1 and S1

5'0f the control*cucun to the prlmary side of the MC.
e Model FR A221(241)E -6.5K to 55K

: N; ',j <Connect|on procedure>

SR T Power supply terminal
~ RISt - : PPly

@. Power & Iyt | I . block for control circuit
upply-term nal .
block for control clrcult
- 1) Loosen the upper screw.
. . <. ol - 2)Remove the lower screw.
CEENE

3) Pull out the jumper.

4) Connect the cable of the
other power supply to the
lower terminal (R1, S1).

(Note 3)
Pull out.

Main Power Supply

Note 1. The jumpers between R-R1 and S-S1 must be re-
" moved.-
: ‘2.‘ For a dlfferent power supply system which takes the
~ power of the control circuit from other than the primary
-side -of the MC, this voltage should be equal to the
" ‘main circuit voltage.

3." The power supply cable must not be connected only
to the upper terminal to protect the inverter from dam-
age. To use a separate power supply, the jumpers
between R-R1 and S-S1 must be removed.

. 3-6
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L |
Connection of the power fac-
tor improving DC reactor (op-
tion) A
(for 5.5K to 55K inverters) .

]
Where the power supply is -
special (342V or below, 484V
‘or above) for the 400V serles
inverters .

| Position | 50Hz 60Hz Note
Vi o igg‘é\(/s?.&\g\}fm‘; As on the Ieft. ,
V2 |ieav (saove10n) |06V (sgovatomy . |Factow seting
o B fumem

Artisan Technology Group - Quality Instrumentation ..

Connect the FR-BEL power factor improving DC reactor between
terminals P1 and P. In this case, the jumper connected across

terminals P1-P must be removed. Otherwise, the reactor will not
operate.

- <Connection method>

AU , )
: P1 P
¢ A}
- ' [T LFR-BEL
‘Remove the jumper. Fz--* A
. —¢

Note: 1. The wirirrg distance should be within 5m.
2. The size of the cables used should be identical to or

larger than that of the power supply cables} (R, S, T).

- Change the connection of the jumper to the internal transformer
according ' to the operating power supply voltage "

W Voltage Range vs. Jumper Position

“Jumper _ Operating Power Supply Voltage

Note: Change the jumper position according to the operating
- power supply voltage.
Otherwise the inverter will be damaged.

' M Changing the jumper position

e Model FR-A241E-5.5K to 15K

1) Remove the mounting screws of
the terminal symbol cover and
remove the cover.

2) This reveals the terminal block of
the internal transformer. After
removing the screws from the
jumper in the terminal block,
reconnect the jumper in
accordance with the operating
voltage in the above table.

3-7
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o Model FR-A241E-18.5K to 55K

Terminal cover

1) Remove the terminal cover of the -
- internal transformer. g
2) After removing the screws from the
jumper in the terminal:block,
reconnect the jumper in
- accordance with the operating
“voltage in the above table.

Notes on Groundmgl

be 10Q or less).

use the screws in the case, chassis, etc.)

¢ Use the largest possmle gauge for the ground
cable. The gauge should be equal to or larger than
those indicated in the following table. The ground-
ing point should be as near as possible to the
inverter to minimize the ground cable length.

« The leakage current of the A201 series is larger than that of the other series
(Z200, F400). To prevent an accidental electric shock, the motor and inverter must
be grounded (200V class...class 3 grounding, grounding resistance must be.

Jo 100Q or less, 400V class...special class 3 grounding, groundmg reS|stance must

« Ground the inverter by connecting it to the dedlcated ground termlnal (Do not

+
]

v (Unit: mm?)
Motor Ground Cable Gauge |
---Capacity [200V class [400V class|.
5.5, 7.5kW 5.5 3.5
11 to 15kW 14 N
.. |18.5to 37kW 22 14
. |45, 55kw -38 122 -

« Ground the motor on the inverter side using one cable of the 4-core cable.

- 3-8
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1.3.5 Wiring of the Control Circuit
(For the terminal description, see page 27-6.)

*5.
*6.

Control input signals
(Do not apply voltage to any terminals.)

Output signals - -
etk uni S s [
o mlamoutput T 0w T e ! :
: (Change-over contact output)' B
, I o = (Note)
] . [ - v RA P
LIS . s I ower
! [ .Open qollpc!Br outputs! F:JJ supply
: Common . SE 1PF L) 24V0C or
: RUNNING  @abeedd RUN SE
: Open collector out- (*6) !
« puts  (*4) froqiency @ H su \ Inverter
+ (See the figure on < Instant )
t the right.) B g S IPF L. .
' power failure Note: A voltage applied in an incorrect
H Overload oL direction will damage the inverter.
¢ .. Meter_ - ~Frequency - Beware of miswiring such as_the
~ 1 (1mA tull scale) detection < FU . . ) . diode. .
H ( pad | detec direction of connecting the diode.. .
1 Kk . - s
] . Cmeamed < ] e -
. Calibration potentiometer (*1) v
(1/3W10kQ) fre==c=cec= sD
. bmwawe o= ------°"""'.!_l g s R
p—— = (0 O RL o
‘Multi-speed selection | {eemo o RM -
| t—=5 o——RH]| . —
* 1 Second accel./decel. time selection gm0  ©- RT =i
Current input selection g=—=—=0 O AU i : :
1 Start selt-holding selection| = - 1 kTop §+; &n::0190-°\»’ig%€;! output (*5) -
) . ‘:’ ~Output stop-rf-—G,«_O—f RS M : T : T Y
' R ‘Reset §——p  O0—4—RES Power supply for frequencyf the inverter witl be _ |
T v iy e setting potentiometer damaged if terminals
N . 10E gp 10/10E and 5 are
. (Contact input common) SD ¥ ce-== i shorted.
- T : 10 1 Beware of miswiring.
I Forward rotation g=——=0 ©O=— STF i .
. L L d::2 s e [ Frequency:setting potentiometer
! Reverse rotation ge———o0 ©- STR 5 H 1y 1/2W 1K@ (*3)
.- < os . “ -~ wnm e - N - .
l Jog mode/external thermal 3 o o—1 Current input (4 to 20mADC)
' 4 X (Common Is terminal 5)
Automatic restart after instantane- 3 o cs
l ous power failure selegt T 1 ——g Auxiliary input (switched between 0 to +5VDC
3 External transistor common PS and 0 to +10VDC) (*2)
L . _ ) . - o (Common is terminal 5)

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

Input signal switching can be done from the parameter unit.
2W 1KQ is recommended when the frequency setting is changed frequently.

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

alarm codes and 10 different functions to be assigned individually. (See Pr. 40 and Pr. 76.)

sequence for lift" in Pr. 60. (Refer to page 9-28.)

FM-SD and AM-5 functions can be used simultaneously. (See Pr. 564 and Pr. 158.)
The function of the RUN terminal is changed from the standard feature by setting 7 "brake

grounded.

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

3. Since the frequency setting signals are micro currents, use two parallel micro signal
contacts or a twin contact to prevent a contact fault.

Note: 1. Terminals SD, SE and 5 are the common terminals of the I/O signals and are isolated
from each other. These common terminals must not be connected to each other or

23=9
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Using the STOP terminal

Using the CS terminal

Using the PC terminal

Artisan Technology Group - Quality Instrumentation ...

Connect as shown below to’ sel_f hold the start srgnal (forward

’ rotatlon reverse rotatlon)

rotation
Reverse l
rotation - — strl - -

O m—— STF

This terminal is used to perform automatic restart after instanta-
neous power failure and swnch -over between commermal power

supply and inverter.

<Eample: Automatic restart after mstantaneous power fallure>
Connect CS-SD and set 0 in parameter 57

(Connect)

This terminal is used to connect transistor output (open collector

“output) such as a programmable logic controller (PC). Connecting

the external power supply common for transistor output to the PC

<Correct connection>

AY40 (ransns-l , - l
- ftor output - 1 24 )
module 1 Voo °
CEHERD

‘terminal prevents a faulty operation caused by a sneak current.

<Wrong connection>

AY40 transis-—‘
tor output . H as
module VDo

¥

’?_.l,

w
Jrowms g

P o

- =t

Rd

PGS

2. ]

-
.

The AY40 module requires a 24VDC power supply. -

3-10
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1.4 PARAMETER UNIT

(l'he FR-PU02 parameter unit is installed directly.to the . FR-A series mverta -

or connected to it by a cable (option) and allows operation.to be performed,

functions to be selected (set values to be read/written), the operating status
to be monitored, and alarm.definition to be displayed. In addition, the FR-
PUO2E has a troubleshooting function, help function and parameter graphic
display function. The FR PUO2E parameter unit is hereinafter referred to as
\the PU. Y,

1.4.1 Structure of the 'Pararrieter Unit
|

Help key (See page 7-1.) : Dlsplay

o Used to call the help menu screen

. _for selection of any help.item.

e Acts as a monitoring list or para-
meter list display key i ln the monl-
toring or setting mode.

- ® Press this key on any parameter .

o 13 character x 4 line liquid crystal
display screen for showing para-
meter graphic display and trouble-
shooting as well as monitoring 20
types of data such as frequency,
motor current and I/0 terminal

setting screen to call the corre-.. | .. = ’ . states.

sponding parameter graphic dis-= |
play screen. |
Clear key

‘e Used to clear set data or'a wrong - ; ) B R
value in the setting mode. - - : FR-PUO2E  panamers) unir
e Acts as a graphic display stop key. -1
Press this key only to return from
the help mode to the previous

mode.
Mode select keys
N - e ~ - — i e Used to select the PU operation
Shiftkey e (- . ) and external operation (operation
. ’ . : using switches, frequency setting

¢ Used to shift to tl'reunext item in the
setting or monitoring mode.

e @ (F) ()
® Press this key and either of the : y
[A] and [¥] keys together on the A

menu screen to shift the display ---'------;-;4-‘----1 : -
' l v Frequency change keys

screen one page forward or back.
e Used to keep increasing or de-

potentiometer, etc.), setting mode
and monitoring mode.

creasing the running frequency.
Hold down to change the frequen-
c

()

y.
‘ m} o Press either of these keys on the
sToP

setting mode screen to change the
parameter set value sequentially.

e On the monitoring, parameter or
help menu screen, these keys are

, used to move the cursor. Hold
. - J down the SHIFT key and press
) i either of these keys to advance or
return the display screen one

“@@é@”
g
L (3)

Function and numeral keys

® Used to select the basic functions
and enter the frequency, parame-
ter number and set value.

page.
EEE—————
Operation command keys

e Used to give forward rotation,
reverse rotation and stop com-
mands in the parameter unit
operation mode.

Read key

e Used also as a decimal point key.

e Acts as a parameter number read key in the ]
setting mode. - Write key
e Serves as an item select key on the menu screen : :
such as parameter list or monitoring list. ' e Used to write a set value in the
e Acts as an alarm definition display key in the setting mode.
alarm history display mode. } e Serves as a clear key in the all
e Serves as a command voltage read key in the parameter clear or alarm history
calibration mode. clear mode.
"4 =1 e Acts as a reset key in the inverter
i reset mode.
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1.4.2 Precautions for Usmg the Parameter Unit

When usmg the PU note the foIIowmg pomts to make proper settlngs and enter correct values

Instructions for operation performed from the PU

¢ Operation from the PU is only valid when the [PU.OP}
key is pressed with "0" (factory setting) set in parameter
‘79-or when PU operation or oombmed operatlon |s se-
Iected in Pr 79 o . .

® In the monitoring mode, the running frequéncy cannot be
set by direct setting (by entering the frequency directly
from the key pad). To set the running frequency, perform
step setting (change the frequency sequentially by
pressing the [A}/[¥] key) and press.the [WRITE] key, or
press the [PU OP] key after exutmg from the monitoring
mode.

Monitoring
-v'szde - 30 OOHZ o

"~ |STF_FWD _PU -

Exiting from
monitoring mode Q

U

DIRECTLY
Frequency Set 30.00Hz2
setting screen [y
0~400

e Jog operation cannot be performed when:
(1) The motor is running; or
(2) The jog frequency (Pr. 15) is less than the starting
frequency (Pr. 13).

- - - . 2 +0 ‘:
Instructions for monltorlng et

o When the motor is to be run in the PU operatlon mode,
setting the running frequency and then pressing the start
key [FWD] or [REV] automatlcally sw:tches the mverter
to the momtonng mode -

Instructions for the operatlon modes

o if the [PU OP] (or [EXT OP)) key is pressed the mode
_ cannot be switched when: ) o
(1) The motof is running; .
(2): The external operation start signal (across termmals
... STF or STR-SD) is on; or
' (3) The set value of the operation mode select parame-
ter (Pr. 79) is any of 1 tos and 7.

® When "0" is in the operatlon mode select parameter (Pr.
. 79), switching the inverter power off, then on or resetting
- the inverter switches it to the external operation mode.
Instructions for the number of digits and declmal point
of an input value

® An input value of up to five digits may be ehtered If the
- value entered is in more than five dlglts the most signifi-
cant digit is ignored. . .

123456 5{1 23466 - oot
‘ .(Ente—red)"'u Igno'red' o s

PR}

. 4=2
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Instructions for writing set values

e Write the set values when the inverter is at a stop in the
PU operation mode or combined operation mode. They
cannot be written in the external operation mode. (They
may be read in any mode.) Note that some parameters
may be written in the external operation mode or dunng

»operatlon See the following table: . - .

Operaﬂon Write Enabled Write Enabled
Mode during Operation during Stop
Pr. 4 to 6 "three- speed Pr.4to 6 'three-speed
. |setting” setting”
Pr. 24 to 27 mulli-speed Pr. 24 to 27 "multi-speed
setting” setting”
;y)g?art'::i Pr. 51 to 56 "display - Pr. 51 to-56 "display.
mode function® function®
Pr. 158 "AM terminal _Jpr.79 operatlon mode
function selection” selection®
S ) Pr. 158 "AM terminal’
. function selection® -
Pr. 4 to-6 "three-speed C
setting”. . - :
Pr. 24 to 27 "multi-speed
setting® .
.{Pr. 51 to 56 'dlsplay
PU function®
operation |[Pr.72 “PWM Irequency
mode and |selection®
combined |Pr. 77 "parameter write | Al parameters
operation |disable selection”
mode Pr. 158 "AM terminal
function selection® .
Pr..900 “FM terminal
calibration® C
Pr. 901 "AM terminal
calibration®

e |n addition to the above, set values cannot be written
when:

(1) Parameter write disable (Pr. 77) has been selected;
(2) Any parameter number that does not exist in the
parameter list (see page 9-1) has been selected;

(3) The value entered is outside the setting range; or

o |f write is disabled and error * iy * is displayed, press the
[SET] (or [CLEAR] ) key and restart operation from the
beginning.

(Example: Pr. 7 "acceleration time")

7 Acc. T1
Setting Error
KH20000S
<CLEAR>

Instructions for setting the running frequency

‘e When using the, [A][¥]key to set the frequency (step

setting), the frequency may only be set within the range
of the - maximum and minimum frequencies.

Other Instruclions

¢ When the mput power is switched on (or the mverter is
reset), the following message is given on the display of
the PU for about 1 second. This message indicate that
the inverter and FR-PUO2 parameter unit are performing
communication checks with each other and does not
indicate an alarm. Note that if this message does not
disappear in about 1 second see "TROUBLESHOOT-
ING®" (page 24-1). ;

PUto Inverter|
comms..;:Error S
Inv. Rese't' ON

e The above message is also displayed when the-control
circuit power is switched on later than the main circuit
power in a system where the control circuit is connected
to a power supply separately from the main circuit.
Similarly,Fz=A is displayed on the unit LED instantane-
ously at power on but it is not an alarm. If this display is
kept provided, see "TROUBLESHOOTING" (page 24-1).

;4_‘3‘
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1.4.3_ Using the FR-ARW Parameter Copy Unit

lee the FR-PUO2E, the FR-ARW parameter copy unit can be mstalled on the mverter or connected
to the inverter by a-cable, and allows operation to be pen‘ormed functions to be set, and operating
status to be monitored. (The [A] and [ V] keys are dlfferent in function from those of the FR-PUO2E.)
The FR-ARW also allows the parameters of one inverter to be read in batches and easily copied to

other inverters.
Note that the parameters may only-be copred between the mverters of the same series. They cannot

be copied between different models

1.4.4 Using the FR-PU01 Parameter Umt

: The FR PU01E parameter unit can be used by connection
- to the.inverter by a cable (option). It cannot be installed
: directly tothe inverter.

Insert along - . . & R » B
the guide. ?r I

For the use of the FR-PUO1E parameter unit, note the following points.

With the power on, you can- When the FR-PUO1E parameter unit is being used, reset the
not use the the FR-PUO1E .. - - inverter once.in either of.the following methods, with the parame-
and FR-PUO2E parameter _~ter unit connected by the cable.

units by changing them alter- = «Switch the power off once, and in more than 0.1 seconds,
nately.. - . , . switch it on again. .

eAfter connecting the reset termmal RES-SD for more than 0.1
seconds dlsconnect them.

Note: The inverter recognlzes the type of the parameter unit at
the time of reset or power-on and does not communicate
with any parameter unit other than the one recognized.

4-4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



—
The functions of the inverter .
are limited by the FR-PUO1E.

See the function comparison

on the right.

mode setting

PU/extemal combined .

‘loperation

f:_———‘ )
- —
S oooo| FR-PUOZE ° : f

Function cool FR-PUO1E
‘ ' g83® Pgrameter‘Unlt Parameter Unit

Qooa

osoa
Operation [Frequency setting 0 to 400Hz : L ;

setting Forward rotation, reverse As on the left
function __|rotation, stop
PU operation, external

Operation ' |operation, jog operation,

As on the left

Monitoring

Output frequency, output
current, output voltage, alarm
display, frequency set value,
running speed, motor torque,
converter output voltage,
regenerative brake duty,
electronic overcurrent
protector load factor, output
current peak value, converter

Output frequency, output
current, output voltage, alarm
display S

The other items cannot be
monitored. IR

display clear

"ALARM HISTORY CLEAR' in
the help mode.

function output voltage peak value, e’
input power, output power,
input terminal state, output -

~[terminal state, load meter,’
motor exciting current, -
position pulse, cumulative
- . |operation time, actual
.operation time | : -
- Enabled for all of Pr.0 to Pr.  |Limited to.Pr. 0 to Pr. 79. .
- | Parameter |159 and Pr. 200 to Pr. 231. Disabled for the gear backlash
’ settting’ o compensation and 5-point
function flexible V/F characteristic:
- - - parameters.
Auto: tuning [Pr. 90 to 96 can be set. All settings disabled.
' * |Pr.-900 to Pr. 905 Cito C5
- o S Note that C1 cannot be used
Calibration when any of 101 to 121 (AM
function terminal) is in Pr. 54. Pr. 901
' (AM terminal calibration)
cannot be set.
Alarm Batch clear is performed using |Batch clear is performed by

pressing the CLEAR key when

a monitoring error is displayed.

Parameter
initialization

Parameter clear (calibration
function not cleared) or all
parameter clear (calibration
function cleared) can be set.

All parameter clear
(calibration function not
cleared) can only be set.

X OV1 to OV3 OVT ([ The alarms indicated
Alarm - lpe "RET, cPU LPE | on the left are dis-
display played in this way.
in addition, the following functions are not available for the FR-
PUO1:

o Parameter initial value list
e Parameter change list

¢ Troubleshooting

e Inverter reset from the parameter unit
 Graphic display of parameter functions

4-5
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1.4.5 Using the FR-ZRW Parameter Copy Unit
The FR-ZRW parameter copy unit can be used by connection to the inverter by a cable (option). Like

‘the FR-PUO1E, the FR-ZRW limits the inverter functions. In addition, the function of reading and
copying a batch of parameters to another inverter cannot be used.

4-6
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This chapter offers detailed information on the "opera-
tion" of the FR-A201E "inverter with bunlt -in power o
return function". B
Always read the precautions and mstructlons in thlS
chapter before using the inverter.
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2.1 OPERATION

Three modes are available for the operation of the FR-A201E inverter.
Select the appropriate mode for the application and operating conditions and

prepare necessary instruments and parts.
For operation modes, refer to page

2.1.1 Instruments and Parts to be Prepared before Operation

}
3
5]
»
‘% ® Operation using the frequency

o Start signal

Switch, relay, etc. A " Inverter
* Frequency setting signal 1 N

0 to 5V, 0 to 10V, 4 to 20mA DC signals ! !
~ from a potentiometer or outside the in- 1 PU

switch v
=)

' Potenti-
ometer

Note: 1. Not only the start signal but also the frequericy'
setting signal are required to run the inverter.

o Parameter unit

(FR-PUO2E) (See page 28-6)
e Cable

(FR-CBL) (See page 28-9) Inverter

Use this cable when the pa- . - _,r
rameter unit is held in hand PU e
to perform operation, for ex- !
ample. L

o Start signal
Switch, relay, ete.

e Frequency setting signal
Oto 5V, O to 10V, 4 to 20mA DC | 'nverter

signals from a potentiometer or _
outside the inverter PU 'put
o Parameter unit ! ’
(FR-PUO2E) (See page 28-6 e
e Cable '
(FR-CBL) (See page 28-9) |

Use this cable when the l::—
parame-ter unit is held in Potentiometer
hand to perform operation, | gian switch

for example. '

*. "PU" stands for the parameter unit.

5-1

verter g .
Start I ‘ ! I -

[ S |

setting potentiometer and start
switch provided externally

1. External operation mode

The inverter is operated under the control of external opera-

[lion signals connected to the terminal block.

® Use the PU to start.

. ® Step setting of frequency
® Jog operation’

rotate the motor.

2. PU operation mode

The inverter is operated from the keypad of the
parameter unit.

|

3. External/PU combined

This mode does not require the operation signals and is use-

ful for an immediate start of operation.

® Use the external signal ® Use the operation command keys of
to start. the PU to start.

® Use the PU to set the
frequency.

operation mode

The inverter is operated with the ext | operation and PU
ti d d in either of the following two

e

P
methods.

1) The external signal is used as the start signal and the

PU is used to set the frequency.

2) The operation command key of the PU is used to start

® Direct setting of frequency

Hold down the FWD or REV key to

® Use the external frequency setting
potentiometer to set the frequency.

and the external freq y setting potenti t
used to set the frequency.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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2.1.2 Pre-operation Settings ,

The maln |tems to be set before operatron are as follows Set the. required | .

“items according to the load and operational specifications. For simple vari-
able-speed operation or the like, use the inverter with the factory setting. For
more information and the explanation of the other parameters see page 9-1.
Note that a parameter will be referred to as "Pr." '

M Setting method
-.In the PU operation mode, use the parameter unit for setting. (See page 8-1. ) :
_ The start signal (STF-or STR) must.be off to switch from the external operation mode to the PU
operatron mode, otherW|se the inverter cannot be put in-the PU operation mode.

Operation using the voltage When the voltage‘ input signal is used for operation, set the

input signal specifications of the frequency setting voltage signal entered
« Pr. 73 "0 to 5V, 0 to 10V se- across terminals 2-5.
lection" , : s
o e0toSVDC - : ¢ 0 to.10VDC. -
"~ Set "1° (factory settmg) in Pr 73. Set "0" in Pr. 73.
~ Inverter ) o~ lnve_rterr
. 0to5VDCI——2 .~ 0 to 10 VDC>——— 2
.. . oV>—5 ov——5
: Operation using the current ‘When the current input signal is used for operation, it is necessary
input signal - s ~to--enter -the signal -across terminals 4-5 and short terminals
AU SD -
Setting of frequency setting When the frequency used for operation is equal to or higher than
voltage (current) gain (maxi- - the factory setting given below, change the setting of the corre-
- mum output frequency) -sponding parameter.-:
"« 'Voltage signal - - .When the frequency used for operatron is higher than 120Hz, the
Pr. 903 "frequency setting setting of Pr. 18 "hlgh -speed maximum frequency" must be
~ voltage gain" o N changed .
o Current signal - e -
Pr. 905 "frequency setting ' Parameter : Factory Setting
. current gain"_ _ | Pr. 903 "frequency setting voltage gain® |60HzZ at 5V (or 10V) DC
e Pr. 1 “maxlmum frequency" . |Pr. 905 “frequency setting current gain® |0OHz at 4mADC, 60Hz at 20mADC
.- . Lo S ,{5 Pr..1 "maximum frequency" Up to 120Hz

When the parameter unit is used for operation, the maximum

‘output frequency is up to the maximum frequency (factory setting:

120Hz). (See Pr. 1.) (For details of Pr. 903, Pr. 905, see page
- 13-1)

ST - Note: When the frequency meter is connected across terminals

T S FM-SD to monitor the running frequency, the output of

_ o S ‘1 . terminal FM is saturated if the maximum output frequency

IR s reaches or exceeds 100Hz, with the factory-set value

‘ S unchanged. Hence, the setting of Pr. 55 "frequency

monitoring reference" must be changed to the maximum
~output frequency. (See page 9-25.)

“ 52
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Setting of maximum fre-
quency

e Pr.1 "maxlmum frequency" '

]
Setting of minimum fre-
quency ; :
e Pr. 2 "minimum frequency"

]

Setting of electronic overcur-

rent protector

e Pr. 9 "electronic overcur-
rent protector"”

L]

Selection of applied loady

e Pr.14 “applled load selec-
t|on

Set ,
Appllcatlon | value Remarks
For constant -torque 0o
loads (factory —_—
(e.g. conveyor, carrier) | setting):
For vanable-torque '
~ - |loads -~ - . - 1-- _—
g g . fan, pump) L .
) D Boost for forward rotation...Pr. 0 set value
For lift Boost for reverse rotation...0%

Artisan Technology Group - Quality Instrumentation ..

.peny

Set this parameter to define the upper limit of the output fre-
quency or to perform operation at a frequency above 120Hz.
Change the settlng of this parameter only when the frequency

“must be limited in addition to the’ settlng of the above-mentioned
. "frequency setting voltage (current) gain" which allows the fre-

quency to be restricted to below the set value
Factory setting: 120Hz

Use this parameter to spectfy the lower limit of the output fre-
quency. When the minimum frequency has been set, merely
turning on the start signal starts the motor running -at the- set
frequency (if the frequency setting is OHz, no rotation will hap-

‘Factory setting: OHz
The factory setting is the rated current value of the inverter.

When changing the set value, set the 50Hz current value given
on the motor rating plate.

Note: The operation characteristics, which are based on the
Mitsubishi standard squirrel-cage motor, do not apply to
a special motor. For a special motor, provide a thermal
relay to protect the motor. (A constant- torque motor.can

“be selected by the settlng of Pr. 71.)

Allows the optimum output -characteristic (V/F characteristic) to
be selected for application and load characteristic.

Boost for forward rotation...0% Boost for
reverse rotation...Pr. O set value

- |Applied load selection

~-|» Terminal RT ON (Note)
~..."| Asin constant-torque loads.
4 - |e Terminal RT OFF
As in no boost at reverse rotation for lift.
No boost for reverse rotation

o Terminal RT ON (Note)
As in constant-torque loads.
5 e Terminal RT OFF -
As in no boost at forward rotation for lift.
No boost for forward rotation :

switching function

Note: When terminal RT is ON, the second control functions
(second acceleration/deceleration time, second torque

boost and second base frequency) are selected.

5-3
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Selection of external thermal

relay input .

¢ Pr. 17 "external thermal
relay mput"

“Setting of acceleration and

deceleratron times

ePr.7 "acceleratlon tlme

e Pr. 8 "deceleration time" _

e Pr. 44 "second-acce_lera’tion
/deceleration time"

e Pr. 45 “second deceleratlon ;

time"

I

~ To monitor the output status correctly, calibrate the frequency
-meter before operation.

."Use the parameter unit for calibration to make adjustment with
- higher accuracy. - .

' <(See page 11-1 for the adjustment procedure )

Calibration of frequency me-
ter

When an inverter once used
is to be used again

When a thermal relay is installed outside the inverter or the motor

- contains a-temperature sensor, this parameter switches the func-

tion of the JOG/OH |nput termmal to OH (external thermal relay
mput) .

Factory Setggg
Pr. 8 *deceleraion tme" fo":‘n%“J‘;f?.'.'.‘.:::::::?::ﬁ‘éSﬁZ;
[t pordsecsoraton " [g sgconas
Pr. 45 "second deceleration time" 9999 (same as the value set in Pr. 44)

JOG/OH Terminal Functlon . MRS Termlnal_FunctIon
Pr. 17.Set OH (external | - : S e
Value Jog Mode thermal relay | ~ N/O Input N/C Input
input) e s -
0 (factory ° ’ _ . ° _
setting) ;- -
1 S — ® i .. @ —
2 ) o— - . ®

When an acceleratienldeceleration time other than the factory

: ‘se't_ting is used, change the values of these parameters.

Parameter -

Itis assumed that the set values of the parameters may have been‘
changed according to the operational specifications. Before start-
ing operation, initialize the ‘parameters -(return the parameter
values to the factory setting). Initialization can be made by per-
forming parameter clear operation using the parameter unit. (For
the operation procedure, see page 7-11.) Note that the following
parameters are not initialized by the parameter clear operation.

For these parameters, read their set values and change them to
the required values, or perform parameter a|l clear operatlon to

“return to the factory setting.

e Pr. 900 "FM terminal cahbratlon“
e Pr. 901 "AM terminal calibration" -

e Pr. 902 "frequency setting voltage bias"

Artisan Technology Group - Quality Instrumentation ...

o Pr. 903 "frequency setting voltage gain"
o Pr. 904 "frequency setting current bias"
« Pr. 905 "frequency setting current gain®

.5-4
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2. 1 3 Pperatlon Mode

The mvener has three operatlon modes operatlon usmg the external input
signals" (external operation mode), “operatlon using the PU" (PU operation
mode), and "combined operation usmg the external input S|gna|s and PU"
(combined operation. mode)

M Factory-set operation mode

"~ When the input power is switched on (or

~ the inverter is reset), the inverter is set

" to the mode of “operation using the ex-

ternal input signals®. Therefore, as soon

as the input power is switched on, the

inverter is ready for operation using the

external input signals, In this state, turn

the start signal (across STF, STR and
SD) on to start operation.

) « Operation Is periormed
- External operatmn from the frequency. setting
mode S L _ potentiometer and start
: .. switch provided outside
the inverter. ’

tion mode

'« Started from the PU.
» Direct setting of the frequency
o Step setting of the frequency
« Jog operation

Hold down the FWD or REV
key to run the mototr

Combined operation
. .mode

« Start signal Is the external signal. .
« Frequency Is set from the PU. .

M Fixing the operation mode

The operation mode at power on may
be limited, e.g. operation from the PU
is enabled at power on without switch-
ing the operation mode with the PU’s
mode select key.

For full information on the setting pro-

L cedure, see page 5-7.
« Started by the operation command

key of the PU.
¢ Frequency is set from the external
frequency setting potentiometer.

- 5-5
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2.1.4 Selection of the Operation Mode

The inverter is factory-set.to allow the operation mode to.be switched b'etwéen"'éktérnél.opération"
‘and "PU operation®, At power-on, the inverter is placed in-the "external operation” mode. Use the PU

to switch to the other operation mode.

o Switching from the external -............ e
operation mode to the PU"- o
operation mode - N

JUO Frequency setting screen.

) Swnchmg from the PU op- ... “

eration mode to the external
. operatlon mode

T
0.00..
---_STOP E);T
T .

_Check that the external input signal is off (across
STF or STR and SD).

- Then, press the [PU OP] key to switch to the PU
. operation mode, the frequency setting screen is dis-
- played. -

- .| DIRECTLY :
‘v»Set‘ © 0.00HZz
‘0 400

Check; that the external input signal is off (across
STF or-STR -and SD) -and -that the operatlon com-

- mand indication is "---

Then, press the [EXT OP] key to swnch to the exter-
nal operation mode, "EXT" is displayed as the opera-

~ tion mode indication.

Operation command indication Operation mode indication

"« Switching to the combined ... ...
operation mode

. Operation mode indication

Change the set value of Pr 79 "operatlon mode
selection” as indicated below. (For more information
on changing the set value; see page 8-1.)
"PU+E" is displayed at the operatlon mode. indica-
tion. : :

; Descrlptlon

Set Value| punning Frequency p e
. Setting Start Signal
: Parameter unit Terminal 3|gnal
3 ' e Direct setting and [A] |« STF
| [¥] key setting * STR
| Terminal signal Parameter unit

- .| 0 to 5VDC across 2-5 « FWD key
‘1¢ 0 to 10VDC across 2-5 |« REV key
4 * 4 to 20mADC across 4-5 )
o Multi-speed selection
(Pr. 4 to 6, 24 to 27)

» Jog frequency (Pr. 15)

5-6
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Note:

1. External input signal - -
(across STF or STR and SD) -
2. Parameter setting -

Check the

If the operation mode cannot be switched properly, check the following:

Check that the signal is off. If it.is on, the operation mode cannot be
-switched properly. Look for STF or STR on the PU' dlsplay )

set value of Pr. 79 "operation mode selection®.

Set Value

Description 1

0.

Operation can be performed with the mode sfwitchedl.‘ .

between PU operation and external operation.
(Factory setting)

_l(Cannot be switched to the other mode.)

PU operation can only be performed.

" |External operation can only be performed.

(Cannot be switched to the other mode.)

mode

3 ‘Limitation of the operatlon

3,4 |Combined operation mode

Programmed operation'mode

PU operation interlock

® N |0 [

o accordlngly

External si nal-based operation mode swntchln

When the set value of Pr 79 operatlon mode selection” is '0' (factory
setting), the inverter is put in the external operation mode at input
power-on. Press the [PU OP] key to switch to the PU operatuon mode.
For the other set values (1to 5, 7, 8), the: operatlon mode ‘is limited

2.1.5> Operation Mode Indication, Operation Command Indication and
Operation Status Indication

The currently selected operation mode, operatlon status, etc. are dlsp|ayed at the bottom of the
dlsplay screen of the parameter unlt :

120 OOHz

'STF __FWD

Artisan Technology Group - Quality Instrumentation ..

oOperatlon mode indication
‘PU: PU operation ‘ -
EXT: External operation
- PUj: PU jog operation
_EXTj: External jog operation

«Operation-status indication
" FWD: Forward rotation in progress
~REV: Reverse rotation in progress
STOP: At a stop

e Operation command indication
STF: Forward rotation
STR: Reverse rotation

~5=7

NET: Computer, PC link operation
PU+E: PU/external combined operation
PRG: Programmed operation

JOGf: Jog forward rotation in progress
JOGr: Jog reverse rotation in progress

---: No command or both STF and
STR "ON*

. Guaranteed | (888) 88-SOURCE | www.artisantg.com
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2 1.6 External Operatlon Mode (Operatlon usmg the external lnput mgnals)

(1) Standard operation
¢ Operation procedure (Operatlon at 60Hz)

Forward rotation

OFF

....Switch the power on and make
. sure that "EXT". is-shown at the

. Ifitis not shown, switch to the ex-

Reverse rotation B
ON :% -

operation mode indication.

ternal operation mode in accord-
ance with page 5-6.

Note 1:1f the forward and reverse ro-

" . are turned on together dur-

" decelerated to a stop.

-tation switches are turned on
together, the inverter will not
start. Also, if these switches

ing operation, the motor is

Turn on the start switch (connect
terminals STF or STR and SD). (Note 1)
The operation command indication
changes to “STF" or "STR".

Slowly turn the potentiometer

(frequency setting potentlometer)
full-clockwise.

The frequency shown on the dlsplay
increases gradually to 60Hz, and the

-operation status indication changes

Forward rotation

_ % Reverse rotation

i

- to output indication (FWD or REV).

x,

>

Slowly turn the potentiometer
(frequency setting potentiometer)
counterclockwise. (Note 2)

-The frequency shown on the display
decreases gradually to OHz.

“ . The motor stops running.

Turn otf’tt'l;e start switch
.. (disconnect terminals STF or STR
- _and SD).

Note 2:

If the start switch is turned off with
the potentiometer in the full clock-
wise position, the motor is deceler-
ated to a stop. The DC dynamic
brake operated at this time gener-
ates high-frequency noise immedi-
ately before the stop, this is nota
fault.

Artisan Technology Group - Quality Instrumentation ...

Potentiometer rating, 1 or 2W, 1k | .

5-8

Note 3: Do not switch power on
.. .. .when the operation
. .command-(STF, STR

termlnal) is on. Switch
on the operation com-
mand (STF, STR termi-
nal) after 1 second
after power-on.
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(2) External jog operation . ’ ' '
Keep the start switch on (connect termlnals STForSTR and SD) to perform operatlon and swntch
it off to stop. For details of changing the parameter settlng, see page 8-1.
¢ Operation procedure (Operation at 8Hz)

Note 1:The frequency and accel-

.Switch the power on and make eration/deceleration time

sure that "EXT" is shown at the for jog operation can be set
operation mode indication. « in the following parameters.
1f it is not shown, switch to the exter- -<Factory setting>

nal operauon mode in accordance «Pr: 15 *jog frequency

with page 5-6. - : _ - . BHz

pPr. 16 'jcg acceleration/de-
 celeration" ... 0.5 seconds

i

...... Press the [PU OP] key to
- switch to the PU opera-
" . tlon mode and use para-
~meter 15 "Jog frequency"”.
to set. (Note 1)
After the setting is com- .
plete, press the [EXT OP] . :
key to switch to.the external ) )
operation mode.

Turn on the signal across termi-
nals JOG and SD (connect these
terminals).
The jog operation mode |s selected
and the operation mode indication

E changes to "EXTj".
0.00u o

=— STUF EX

T Turn on the start switch (connect termi-
nals STF or STR and SD). (Note 2)
Keep the start switch on to perform opera-
tion, switch it off (disconnect) to stop.

Forward rotation .

‘ Reverse rotation

‘Switch off the signal across termi-
nals JOG and SD (disconnect
these terminals).

The inverter exits from the jog opera-
tion mode and returns to the ordinary
external operation mode.

Note 2 If the motor does not run, check Pr.
"7 183 "starting frequency”. If the set ) -
value is less than the starting fre- ' D SR
quency, the motor does not start. - :

- 5-9
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2.1 7 PU Operatlon Mode (Operatlon usmg the PU)
1 Standard operatlon :

By repeating steps 2 and 3 during motor operation, speed can be changed

- o Operation procedure (Operation at 60Hz)

Switch the power on, press the [PU
OP] key, and make sure that the
_frequency setting screen is shown

- on the display. .
It it is not shown, switch to the PU
operation mode in accordance wnth
page 5-6.

Note 1:After pressing the [PU OP]

S keys. This setting is not
_ . available in the monitoring
. mode. Press the [PU OP]

key, enter the frequency di-|
rectly with the numeral

key to leave the monitor-
ing mode before setting.

....... sgl the runnlng frequency to 60Hz.
oDirect setting (Note 1) .
-#Step setting (Note 2) (Note 3)

<Direct setting>
oJolo}
@06
olele)

0) \j

<Step setting>

Press the [WRITE] key.

into msmory

The [WRITE] key must be pressed,’
otherwise the fraquency is not stored

.. Press the [FWD] or [REV] key.

. ~The motor starts running. The in-

- -verter is automatically placed in the
monitoring mode and the state of the
output frequency is displayed.

.. Press the [STOP] key.
"The motor is decelerated to a stop.

[A] (or [V]) key to change the fre-
quency. At the beginning, the fre-

may be used for fine adjustment.
the actual frequency change.)

Note 2: Press the [A)/[V¥] key to keep the Note 3: Step setting can also be made during inverter .opera
frequency changing. Hold down the tion. However, if the [A] (or [V]).key is pressed in
the monitoring mods, the frequency.does not stop .
changing when the key is released and rises (or
quency changes slowly and this falls) further. (Since the [A] (or [V]) key changes
the set frequency, switch operation does not match

5-10
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(2) PU jog operation

Hold down the [FWD] or [REV] key to perform operatlon and release it to stop For detalls of
changing the parameter setting, see page 8-1.
e Operation procedure (Operation at 8Hz)

shown.on the display.

- frequency"” to_set.
:(Note' 1). .

[SHIFT] key.

key.

Switch the power on, press the
[PU OP] key, and make sure that
the frequency setting screen is -

If it is not shown, switch to the PU
_ operation mode in accordance with 5Hz
- page 5-6.

Use parameter 15 “log

...... Press the [PU OP] key, then the - .

13 "starting frequency”. If the set
value is less than the starting fre-
quency, the motor does not start.

Note 2: If the motor does not run, check Pr.

Artisan Technology Group - Quality Instrumentation ...
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| Note 1:The frequency and accel-
eration/deceleration time
for jog operation can be set
in the following parameters.
<Factory setting> . -

oPr. 15 ®jog frequency

_ePr. 16 "jog acceleration/de-

celeration® ... 0.5 seconds

" The jog operation mode is selected and
the PU JOG frequency setting screen is’
shown on the display.

To change the frequency, enter the nu-
merical value and press the [WRITE]

Press the [FWD] or [REV] key.

The display changes to the monitor
screen. Hold down the key to perform
" operation and release it to stop.
(Note 2)

Press the [PU OP] key.

- The inverter exits from the jog opera-

tion mode and returns to the standard
PU operation mode. To return to jog
operation mode, press the [SHIFT] key.

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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2.1.8 Combined Operation Mode (Operatlon using the external input signals and-PU)

(1) Entering the start signal externally and setting the runmng frequency from the PU (Pr.

79=3)

~ The external frequency setting signals and the PU’s FWD, REV and STOP keys are not accepted
For details of changing the parameter setting, see page 8-1.

e Operation procedure (Operation at 60Hz)

Forward rotation
"ON Reverse
‘ rotation

<Direct setting>

Glcle
@00
000
Q-

Note 3: Press the [A)/[V] key to
keep the frequency changing.
Hold down the [A] (or [V¥])
key to change the frequency.
At the beginning, the fre-
quency changes slowly and
this may be used for fine ad-
justment.

Switch the power on.

..Set"3" in Pr. 79
"operation mode”
selection”. . :
The combined operatlon T
mode is selected and the

Note 1:

Note 2:

If the forward and reverse
rotation switches are
turned on together, the
inverter will not start. Also,
if these switches are
turned on_together during
operation, the motor is de-
celerated to a stop. - ’
After pressing the [PU OP]
key, enter the frequency
directly with the numeral
keys. This setting is not
available in the monitoring
mode. Press the [PU OP]
key to leave the monitor-
ing mode before setting.

operation mode indication
-~ -.on the display changes to
. "PU+E".

(Note 1) .

oo

Forward rotation

% Reverse rotation

OFF

Artisan Technology Group - Quality Instrumentation ...
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...... Turn on the start switch (connect
terminals STF or STR and SD).

The operatlon command indication
changes to “STF* or "STR" and the
operation status indication changes to
output indication (FWD or REV). -

... Using the PU, set the running

frequency to 60Hz.

«Direct setting (Note 2)

oPress thé [PU OP] key to call the
frequency setting screen, and
perform step setting. (Note 3)

Press the [WRITE] key.

The [WRITE] key must be pressed,
otherwise the frequency is not stored
into memory.

- Turn off the start switch

(disconnect terminais STF or
STR and SD).
The motor is stops running.

Guaranteed | (888) 88-SOURCE | www.artisantg.com



(2) Entering the running frequency externally

and start and stop from the PU (Pr.79=4)

For details of changing the parameter settmg, see page 8-1.
o Operation procedure

SWIteh

. High speed

ON Middle speed
‘ L,Oy,_l speed RN

60 00w

Note 1:The starting terminals
(STF, STR) of the inverter
are invalid.

The inverter cannot be
started if the [FWD] or-

— [REV] key is pressed and
the levsel of the frequency
setting signal |s then
ralsed

the powor on.

Set "4" in Pr. 79 "operation mode
selection”.

The combined operation mode is
selected and the operation mode
indication on the display changes to
"PU+E".

Enter the running frequency signal
(select the multi-speed signal or
turn the frequency setting

' potentlometer)

... Press the [FWD] or [REV] key. (Note 1)
~ The motor starts running.
_The state of the output frequency is
shown on the display.’

=it

Pf’es's ihe [STOP] key of the PU.
The motor is decelerated to a stop.

-5-13
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(3) Entermg the start sugnal and multl-speed signal externally and settmg the multlple speeds
-fromthePU . . . . _.
Perform this operation ln the external operatlon mode with "0 (factory settmg) set in Pr. 79
"operation-mode selection”.
For details of changing the parameter settmg, see page 8-1.

¢ Operation procedure .- . .. -

Artisan Technology Group - Quality Instrumentation ..

ngh speed

ON . Middle speed . - -
- ‘ Low speed - - -} .- . - .. . C e

Forward rotation

ON @ Reverse rotation _

High speed%
. . .Middle speed ™9

Low speed

High speed

OFF

Middle speed
‘%@ Low speed

. Forward rotation

Select the multi-speed
-- signal required for. .
operation (connect

terminals RH/RM/RL-SD).

_(Note 1)

-.starts rotating.

Reverse rotation|

The operation command indication -
changes to “STF* or "STR" the operation
status indication changes-to output indi-
cation (FWD or REV) and the motor

. .The.motor stop running.. . __

Note 1:If the forward and reverse
--- rotation switches-are- -
turned on together, the in-
_verter will not start. Also, if
these switches are turned
on together during opera-
tion, the motor is deceler-
ated to a stop.
The set values of the-multi-
ple speeds not being used
can also be changed dur-
ing operation. (See page
9-6.)

Note 2:

...... - Turn on-the start.switch (connect __
terminals STF or STR and SD).

Uslng the PU ehange the current
_multi-speed frequency.

When high speed has been selected’
(RH-SD connected), changing the
‘value of the "three-speed setting- - - -
(high speed)"” varies the speed.

(Note 2)

.. Switch off the multi-speed signal
(disconnect terminals RH/RM/RL-
SD) and turn off the start switch

- (disconnect terminals STF or STR

and SD).

. Guaranteed | (888) 88-SOURCE | www.artisantg.com
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3. PARANETERS

£, Y
[P B ¥

This chapter provides detailed information on the "pa-

rameters" of the FR-A201E "lnverter w:th bunt -in

power return function”. - Sy ST
.« ..Always read the precautions and lnstructlons in thrs
chapter before usmg the mverter ~

SRSLE B

!
3.1 MONITORING FUNCTION coccvvomereremmsersneesssrassmeress sieriirnens = 1
3.2 HELP FUNCTION ..coccrrvreren e ss Rt era e N
3.3 SETTING AND CHANGING THE VALUES f, -
INTHE PARAMETERS...c...coormeemmrrmssrssssrressesssnses SRVINCN . PO
3.4 PARAMETERS..............................: ............ S BN - B
3.5 INVERTER RESET ................ renssvmaneienaesnees S SR [

.....
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3.1 MONITORING FUNCTION

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

method:

PU level meter

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

(See page 9-23.)

e Factory setting... Pr. 53 = "1"

inverter LED display
- a, .am - Setting Pr. 51 on the PU allows
_ 11100 selection from 16 types of data. (See
1 11 ’.’ 1110 page 9-23.) B
g ] e Factory setting .... Pr, 51 = "1°
Output frequency . ’ Output frequency
indication FR-PU02E PARAMETER UNIT indication

quence by the [SHIFT] key.

m:m,,——-HZ0.0 ﬁ]%
STF __ FWD_ __PU

5 types of data can be selected in se-

Indicates that the stall prevention
function is activated.

Display unit

3.1.1 SHIFT Operation Sequvence on the PU Main Monitor

When "0" (factory setting) is set in Pr. 52 "PU main display data selection", merely pressing the
[SHIFT] key calls five types of data in sequence. Within the five monitor screens, the fifth monitor
screen (selectwe monitoring) allows selection from 20 types of data such as the frequency set value
and running speed.

Switch the power on ‘or press the [MONITOR] key.

First priority screen
(Output frequency
monitor)

(Output current
monitor)

(Output voltage
monitor)

(Alarm code
monitor)

Artisan Technology Group - Quality Instrumentation ...
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L
0.00..

--- §TOP EXT

. O

T
0.00.

-=-- §TOP EXT

.
O

3

I | |
0.0v

--= 8TOP EXT

O
Y

ALARM HISTOR

<READ>

C——_—;\"

5

&

Note: 1.

toring mode, the first priority screen is dis-

By pressing the [WRITE] key on any of the
monitor screens shown on the left, that
screen is given the first priority (first prior-
ity screen). When the [MONITOR] key is
pressed immediately after power-on or in
the setting or other mode to enter the moni-

played first.

When "17° (load meter) or "18° (motor ex-
citing current) is selected in Pr. 52, the
"output current monitor® shown on the left
is switched to the "load meter® or "motor
exciting current®. When "19" (position
pulse) or "20" (cumulative operation time)
is selected in Pr. 52, the "output voltage
monitor® is switched to the "position pulse”
or "cumulative operation time".

(Selective
monitor)

OTHERS

<HELP>

a
&

o

LON =

0
VT 8
VT 8
7
8

6-1

Guaranteed |

DD Monitor selection o

from 20 types of data.

Selection can be made
(See page 6-2.)
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3.1.2 Selecting the Another Monitor Item in the Selective Meh’itoring Mode

o Selectlon procedure (Example Select the input terminal state momtor screen §)

. - ‘ " Display S
1) Press the [MONITOR] ......Parameter unit is_,placed in the' T T
key. monitoring mode.
2) Press the [HELP] key. .....The monitoring list is displayed. 1)
SRR . . ®EE
s @@
elelole)
1 OE88E
- . - . . ) : 4 ) 5)
3) Hold down the [SHIFT] key and press the [V¥] key three - |...... Hold down the [SHIFT] key and press the [¥] or
- times, and without pressing the [SHIFT] key, press the [¥] . [A] key to advance or return the screen one page.
key twice. (Move the cursor to signal In.) T
4) Press the [READ] key. .... The screen shown on the right is
(Note 1) displayed.
5) Press the [WRITE] key. ...The:screen in step 5) is set as .o Subsequently press the [SHIFT] key’ to call the
(Note 2) the first priority screen. " other monitor screen.
Note: 1. Since the selective monitor screen is not the first priority screen in the above step 5) where

the [READ] key has been pressed, the selected data is erased from the memory as soon
as the power is shut off or the other operation mode (such as external operation) is
selected.

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

When the first monitor screen has been set by pressing the [WRITE] key, the selected
data remains intact in the memory.

In step 6) where the [WRITE] key has been pressed in the above setting example, the "l/O
terminal states” selected here are first displayed with priority when the other operation
mode is switched to the monitoring mode. To give first priority to other data, press the
[WRITE] key with the monitor screen being displayed. The first priority screen then
switches to that monitor screen.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




» Selecting any of the monitoring items "load meter"; "motor exciting: current”, "position

pulse" and "cumulative energization time"

When the "load meter" or "motor exciting current” has been selected, the output current monitor
screen is switched to a corresponding screen. When the "position pulse" or "cumulative energization
time" has been selected, the output voltage monitor screen is switched to a corresponding screen.
When any of these four items has been selected, the output current or output voltage monltor screen
cannot be used

When “load meter® or "mo- When the "position pulse” or
tor exciting current® moni- _ "cumulative energization time”
tor has been selected, monitor has been selected,
this screen is switched. this screen is switched.

| = B ; l:irst':prio|ritysere'|e'nv, ;_l______l_ ______ I L
Gy | 0,00, & | 0.00,

@@

0.0v

[ pgap—g——— |

--- STOP EXT --- STOP EXT --- STOP EXT
(Output frequency monitor) L {Qutput current monitor) _ _ | L {Output voltage monitor) _ _ |
! EERVICTD)
[}
]
= (swFr) f -
b T OTHERS | - — ALAnumsronv-,.
bommmmmees <] <HELP> | <:| | <READ> °
(Selective monitor) (Alarm code monitor)
¢ Selecting "current monitoring" o power monitoring"-

Note that a current less than 5% of the rated current of the |nverter cannot be detected and

displayed.

Also note that the electronic thermal relay. does not operate at that current For motor protectron

examine the use of an external temperature detector or the like. ‘

Example: When a small motor (0.4kW motor) is run by a large-capacity inverter (5.5kW), power
monitoring is inactive.

6-3
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3.2 HELP FUNCTION

The FR-A201E inverter has a help function to assist you in performing the L_
following.

Displaying the \
« procedure of the

_PU operation by )
*"direct input (di- - -
rect setting from
the ten-key pad)

Switching be-
tween monitor
screens’

Setting the
first priority = -
. screen in the
monitor mode"

Displaying the : \': - .
guidetothe PU, | _ |
jog operation. J

=y

T

B T e e e

Y T T YT YT Y

N

Yy ey

v

Displaying
the parame-
ter change

list

Parameter
setting us-
ing the pa-
rameter list

Calling the - -
parameter list

Resetting the
inverter .

In addition, press the [HELP] key in'any of the PU 6peration modes to call a guide to the operation

Displaying the
history of the

most recent 8
alarms.

Displaying the
cause of an op-
erali:on fault.

Lo

procedure. Press the [HELP] key for.help when y@d do not know what to do.

o
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3.2.1 Definitions of the Help Function Displays

I HELP key I -

Press twice.” ] B
— READ .
1 MONITOR - 1 Frequency..........— Frequency [Hz]
2 PU Oper 2 Current ..........oueen — Current [A]
3 Pr.List 3 Voltage . Voltage \Y]
4 Pr.Clear 4 Alarm His .............4-. 'Error definitions (See Section 22-1.) *When more than eight alarms have
5 Alarm Hist S - ‘occurred, the earlier ones are cleared. :
- . 5 F Command......... —- Frequency settlng (Enter the set frequency) [Hz]
6 Alarm Clear .
L3 ~— Running speed (indicates the motor speed or travel speed) [r.]
7 Inv.Reset 7 Shaft Trg ..., _L. Motor torque (generated by the motor under magnetic flux vector control)
8 T/Shooting . . ; 1 1%] '
8 DC LinK ....ccenreenn. —- Converter output voltage (DC voltage in the converter) V1
9 BrDuty % ... -1 Regenerative brake duty [%)]
{10 Therm OL ............ ~- Electronic overcurrent protection load factor [%]
[ LI Pe— —~ Output current peak value [A]
12 DC Peak V......... _L. Converter output voltage peak value (maximum value of the converter
. output voltage) [V] /g\
13 I/P Power............. —- Input power (power currently being used on the input side) (kW] N
14 O/P Power.......... — Output power (power currently being used on the output side) [kW]
15 I/P Signal..........—+~ ON/OFF states of the input signals (STF, STR, etc.) *EION OJOFF
16 O/P Signal........... —~ ON/OFF states of the output signals (STF, STR, etc.) “MON [1OFF
| HELP key I
Press twice. )
1 : — )
2PUO READ | 1 PU : Diectly........... d . PU operation mode directly set from the ten-key pad
per 2 JOG : Jogging...... JOG operation mods
3 Pr.List :
4 READ - :
v 1 Setiing MODE ...... SETTING MODE HELP 0 Trq.Bst1
° READ |2 PrList....... o TN 1 Maxt
6 .
3 Set P LI 2 - HELP 2
, ot Pr.Lis < > READ ]
4 Def. Pr.List......... . - - 4 to
8 : 231
Values in each parameter list . . X
can be changed. 900 —mM | m
Pr.o | i to : : N/
Pr.1 _— 914
to
" |READ | pr.231 -_—
Pr.900 4096
Pr.901 — Current status Graph display
READ v
to » 0 Trq.Bst1 HELP Pr.0
Pr.914 S %
0 to 30 %
Pr.0 6.0
READ | Pr.1 120.0
Pr.2 0.00
i ' to
"I Pr23t
Pr.900
to
Pr.914
7-2
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! HELP key I

WRITE

8 T/Shooting

READ

Press twice. ' S Co
1 1 Clear Pr. ﬂ Clear Pr.
2 2 Clear All............ _|{READ | pyoc  <WRITE>
3 3 Clear None Cancel<CLEAR>
4 PrClear READ| .+ +<READ>
5 Alarm Hist Clear ALL
6 Alarm Clear Exec <WRITE>
7 Inv.Reset Cancel<CLEAR> . |

READ

Clear Pr.:

Executing

READ Retum to the previous screen. . -

Error definitions (See Section 22-1) *When more than eight alarms
have occurred, the earlier ones are cleared.

ALARM CLEAR
Exec <WRITE>
Cancel<CLEAR>

" INV.RESET
Exec <WRITE>

Cancel<CLEAR>

1 M.Not Run~’

2 M.Spd Error

STF, STR

3 M.A/Dec Err

4 M.Curr. High

both are OFF
or ON

4 M.NOT RUNNING

{Assumed cause}

SHIFT

Inv.Output

A
<SHIFT>

-V

Hz

V/F Setting
Error?

See Pr.3,14,
19,47

SHIFT

S

SHIFT

Set

Set

lo ——

Hz

S

inv.Output

/A

Hz
v

SHIFT

' 7-3
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3.2.2 Help Function Menu Le

Press the [HELP] key twice in any operation mode to call the help menu, with which various functions
can be executed. (See page7-2) © . LT STy T o0 A

e Menu screen page 1 - ="+ Lone NN L
14 MONITOR S 1 VIONITOR B ) j:\,. ‘ B o
2 PU Oper . T s N
3 Pr.List Displays the mopitoring list and allows the monitor screen to be- changed
4 Pr. Clear 9 and the first priority screen to be set. e -
2 PU OPERATION | | s A
Informs how to select the PU operation mode and' PU-assisted jog
operation mode via directinput (direct setting from the ten-key pad) and
- how:to.operate.the keys. . R
3 PARAMETER [
Displays:the parameter menu and allows any of the following four items
to be selected and executed: . ! : ‘
Press [SHIFT] and [V¥] 1Setting T :
together to proceed to 2 Pr. List - e !
the next page. 3 Set Pr. List A

4 Def. ;Pr. List

4 PARAMETER CLEAR
Displays the parameter menu and allows any of the following three items

3 N
| "
B

~.._ . tobeselected and éxecuted: e
7' 1ClearPr. = 7 o TORNEY
2ClearAll” , |
" ——_  3ClearNone . ... i | U_w ool
e Menu screenpage2 . . o
ARG IR 5 ALARW HISTORY IR
6 AlarmClear 5 ALARM HISTORY -

7 Inv.Reset i i i i t al .
8 TlEheoting : Displays the history of eight [;)as; alarms

6 ALARM HISRYCLEAR ‘,
- ---; Clears all.the alarm history. -

Press any of [MONI- - ! 'NVERT RST

TOR], [SET], [EXT OP] Resets the inverter.

and [PU OP] to switch — S

mode. - The inverter displays the most likely cause of mismatch in inverter
"~ operation with operation/setting or the cause of inverter fault.

PN
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3.2.3 Operation Procedure for Help Function

1 MONITOR et S e

Displays the monitoring list and aIIows the monltor screen to be changed and the flrst prlonty screen
to be set. - . e

e Operation procedure 1 (To call the momtorlng Ilst from the help functlon menu)

1) Press the [HELP] key ...... The help function menu is called. . Djsnlay :
- twice in the monltor )
mode ) -
T . FR-PUCZE  [wuamn war
2) Make sure that the “vven. If nOY, Move the cursor with the B
cursor (=) is located [A] [V] key. -
at "1 MONITOR". .
3) Press the [READ] Key. .... The monitoring list is called. | | R O®®® (AHq
| S eeeT—4
4) Press the [A] or [¥] key to move the cursor (2) to the @ @ @ @
required item B @ @ B @
5) If the required item is not found, press the [SHIFT] key and B s 3) o
[V] key together to shift to the next page. v e ) - 6)
I ——— T
6) Press the [READ] key. .... The monitor screen specified by . 11 | ereeer After pressing the [READ] key,
the cursor is displayed. I 0.00a _press the [WRITE] key to set that
' . monitor screen as the first priority
. — ‘ | soreen.

Press any of the [SET], [EXT OP} and [PU . . e e o e . e
OP] keys to switch to the correspondmg EXa o e TR TR,
mode.

e Operation procedure 2 (To ea'll'the monitoring list directly in the monitoring mode)

1) Press the [MONITOR] ..... The inverter is put in the . : Display
key. (Note) | monitoring mode. 0 OOH; . . "
A — §T0P PU ] | . = s
l —
2) Press the [HELP] key. .... The monitoring list is called. o . )
llee@@|
I
; — - — 2@ (AHA,
3) Press the [A] or [¥] key to move the cursor () to the o @ @ @ E ~ 4)
required item. ' @ @ @
4) if the required item is not found press the [SHIFT] key and @ B B
[V] key together to shift to the next page.
5) Press the [READ] key. .... The monitor screen specified by I PO After pressrng the [READ] key,
the cursor is displayed. 0.00 press the [WRITE] key to set that
— oroe b monitor screen as the first priority
T screen.
Press any of the [SET], [EXT OP] and [PU Note: This key need not be pressed if the
OP] keys to switch to the corresponding inverter is already in the monitoring
mode. mode.

- 7+5
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2 PU OPERATION

informs how to select the PU operation mode and PU-assisted jog operation modeVla' direct input

(dlrect setting from the ten key pad) and how to operate the keys

| Selectlon of the PU operatlon mode (direct lnput)
e Operation procedure 1 (To call from the help function menu)

1) Press the [HELP] key ...... The help functlon menu |s called
twice in the monitor -
mode. 7
2) Using the [V¥] key, move the cursor (2) to "2 PU
‘OPERATION".
3) Press the [READ] key. ....The menu on the nght is RS
dlsplayed 2 JOQ1Jogging
‘ Presvshthe [HELP] key to retumn to the
help functlon menu
4) Make. sure that the........... If not, move the cursor wuth the’

cursor () is located
at *1 PU: DIRECT IN".

l _

5) Press the [READ] key. ....The PU operation mode is
: R - - selected and the frequency st
" setting screen is displayed.

[A] [V] key.

6) Press the [HELP] key. ....

The key operation guide is
displayed.

Press any of the [MONITORY, [SET],
[EXT OP] and [PU OP] keys to swnch
-to the correspondlng mode.

¢ Operation procedure 2 (To call the key operatlon gmde d|rectly)

...The frequency setting screen is
- displayed. ) - s

2) Press the [HELP] key. .... The key operatlon gu1de |s
displayed.

1) Press the [PU OP] key.
) 0.00HZ

|

. Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch -
to the corresponding mode.

Z7=6
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H Selection of the PU jog operation mode Display

* Operation procedure 1 (To call from the help function menu)

1) Press the [HELP] key ...... The help function menu ls called. |.

twice in the momtor
--mode., :

2) Using the [V¥] key, move the cursor (-9) to "2 PU s ' ’ -
"OPERATION". . | B e
o ek d] | g reee

3) Press the [READ] key. .... The menu on the right is
displayed.

Press the [HELP] key to retum to the

7 help function menu. - : ‘53;
(\ ) 4) Using the [¥] key, move the cursor (=) to '2J0G". - . ‘ )
5) Press the [READ] key ....The PU jog operatlon modeis |- ' =1 B
o selected and the frequency Sat 00HZ
: : ' setting screen is displayed. U
6) Press the [HELP] key. .... The key operation guide is N . RS
displayed. ) |§ :% B B
Press anyl of the [MONITOR)], [SET],
[EXT OP} and [PU OP} keys to switch = = .,
to the corresponding mode. o T - S Dihsblvay.A
o Operatlon procedure 2 (To call the key operation guide dlrectly)
(ﬁ\ 1) Press the [PU OP] key. ...The frequency setting screen is | e FRPUE war
N - ) displayed. o| [est ooz - -

2) Press the. [SHIFT] key. ... The PU jog operation mode is '
: o selected and the-frequency -
setting screen is displayed. -

g
3

3) Press the [HELP] key. .... The key operation guide is
: displayed.

DOO® 0'0
D06 0@

®ee® 0|0

njojolaiDc

Press any of the [MONITOR)], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

T=7
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3 PARAMETER

Displays the parameter menu and allows any of the followmg four items to be selected and executed:

1" Setting.................. Switches to the parameter setting mode.

2 Pr. List................. Displays the parameter list in numerical order and allows the values
of individual parameters to be read and written.

Dlsplays a list of Pr. numbers and set values of only the parameters )
~ that have been changed from the factory setting. (For: the parameters
e : that have not been changed, their Pr. numbers are only displayed.)
4 Def. Pr. List.......... Displays a list of the initial values (default factory settmg) of

3 SetPr. List............

parameters

« Display of‘the’pararr\eter rrjenu

twice in the operatron
mode.

1) Press the [HELP] key ...... The help function menu is called.

|

2) Using the [¥] key, move the cursor (=) to "3 PARAMETER".

l

3) Press the [READ] key. .... The parameter menu ls
‘ dlsplayed :

l

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to swrtch to -
the corresponding mode.

B Selection and execution of "1 Setting"
e Operation procedure

1) Call the parameter menu in accordance with the above

procedure.
2) Make sure that the - ....... If not, move the cursor with the

cursor () is located [A] [V] key.

at "1. Setting®.

3) Press the [READ] key .... The inverter switches to the set
L mode:

Press any of the [MONITOR], [EXT OP]
.and [PU OP] keys to ‘switch to the corre-
sponding mode. T

7-8
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Bl Selection and execution of "2 Pr. List"
« Operation procedure

1) Call the _paltarr!gte['fmqnu in accor%d:anc? with page 7-8. ) D,sp|ay -

2) Using the [¥] key, move the cursor () to "2 Pr. List"..i1 -~ ¢

R

= [

A

‘ | )

3) Press the [READ) keyv‘. .... The parameter list is displayed.

* .
Loy
¢ b N

P i

4) Press the [A] or [¥] key to move the cursor (=) to the re-
quired item. - '

5) If the required item is not found, press the [SHIFT] keyand | ~ . ' .~ - 7 6"
[¥] key together to shift to the next page.

l

6) Press the [READ] key. ....The parameter specified by the
cursor is read and the inverter is
put in the parameter settlng
mode.

Press the [SHIFT] key to move
to the next parameter.

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

M Display of "3 Set Pr. List" Display
e Operation procedure 1 (To call from the help function menu)

®

1) Call the parameter menu in accordance with page.

1

2) Using the [V¥] key, move the cursor (=) to "3 Set Pr. List".

5

2)

L

3) Press the [READ] key. .... The parameter change list is dis-
played. (Note)

Press any of the [MONITOR], [SET], .
[EXT OP] and [PU OP] keys to switch to ; 3)
the corresponding mode.

Note: Press the [SHIFT] key and [¥] key together to move to the next page.

7=9
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H Display of "4 Def. Pr. List" oL e
e Operation procedure . Display

1) Call the parameter menu in accordance with page 7-8.

FRPUOZE wwastin et
2) Using the [¥] key, move the cursor () to *4 Def.Pr. List"..
, e e®EE
i (XX

3) Press the [READ] key. .... The initial value list.is displayed.
- (Note)

I

Press any of the [MONITOR], [EXT OP]
and [PU OP] keys to switch to the corre-
sponding mode.

2)

Note: Press the [SHIFT] key and [V¥] key together to move to the next page. -

7-10
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(To be performed in the PU operation mode)

Press the HELP key twice in any operation mode to call the help menu, W|th which varlous functlons
can be executed.

1 Clear Pr .............. Returns (|n|t|allzes) the parameter values to the factory setting with
- the exception of the calibration values in Pr. 900 to 905.
2 Clear All ................ Initializes all parameters.
3 Clear None ............ Does not initialize.
« Display of the bafémeter clear menu- L - : Display

1) Press the [HELP] key ..... The help function menu is called. | .

twice in the operation S 1 : PR -
mode. . . . . , -
2 E'E |

l

2) Using the [¥] key, move the cursor () to "4 Clear Pr.". -

I B N Sl RS | Dy

@ 2

3) Press the [READ] key. .... The parameter clear menu is
displayed.

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

3)
B Selection and execution of "1 Clear Pr
e Operation procedure
1) Call the parameter menu in accordance with the above Displ
procedure. Isplay
I. FRPUOZE  [pwanasersn L
2) Make sure that the ....... If not, move the cursor with the
cursor (=) is located [A] [V] key.
at "1 Setting". L
| e®

3) Press the [READ] key. .... The data on the right is

displayed. % . g g C:J 2)

l 006
— DOEGE

BH

4) Press the [WRITE] key. ...The data on the right is

. (O) )
(Note) displayed and the parameters ‘ f " .
are initialized.

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.

Note: Press the [CLEAR] key to disable parameter clear.

7-1
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H Selection and execution of "2 Clear All"
e Operating procedure

1) Call the parameter clear menu in accordance with page
7-11.

Display

._11

2) Using the [¥] key, move the cursor (=) to "2 Clear All*.

l

3) Press the [READ] key. .... The data on the right is
d|splayed

l

4) Press the [WRITE] key. .. The data on the right is
(Note) displayed and the parameters
are initialized.

SNEAR AL T,

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to swnch to
the correspondmg mode.

2)

Note: Press the [CLEAR] key to disable clear All.

Hl "3 Clear None"

When "3 Clear None is selected the parameters are not |mt|a||zed.

~7-12
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5 ALARM HISTORY

Displays the history of elght past alarms
o Operation procedure :

1) Press the [HELP] key ..... The help function menu is called

l

2) Press the [SHIFT] key .... The screen moves to the next
and [V¥] key together. page. .

1 .
3) Make sure that the ....... If not, move the cursor with the )
cursor (29) is located [A] [V] key. : -
at "5 Alarm ‘Hist“.
(-.\ .| 4) Press the [READ] key. .... The alarm history is displayed. i
' Press any of the [MONITOR], [SET], ~_ )
[EXT OP] and [PU OP] keys to switch to
the corresponding mode.
6 ALARM HISTORY CLEAR [
Clears all the alarm history.
- o« Operation procedure _ )
1) Press the [HELP]‘key ...... The help. function menu is called.
twice in the operation’ o ‘
mode.
2) Press the [SHIFT] key..... The screen moves to the next
and [V¥] key together. page.
) | | Y
3) Using the [¥] key, move the cursor (=) to "6 Alarm Clear". 2)

l

4) Press the [READ] key. .... The data on the right displayed.

l

5) Press the {WRITE] key. ...The data on the right is
(Note) : ‘displayed and the alarm history
is cleared.

\LARM CLEAR
Completed

Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to
the corresponding mode. |

- Display

twice in the operation T
mOde' e e e o, EUS . A

§
l

) —

| @@
® @ @ (A} ‘1—3)
SO H—2
|1 @00
OIOTON0)
(OT=TIC)

A

~ Display
e®EE
@A) \
DO ®TH—
@00M
oIoJoIo
SESE

I

~
I3

~

Note: Press the [CLEAR] key to disable Alarm History Clear.
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7 INVERTER RESET

Resets the inverter. If the protective function of the inverter is activated to trip (protect) the inverter,

the trip state can be reset by the following operation. The trip state can also be reset by switching
the power off or connecting terminals RES-SD.

* Operation procedure

1) Press the [HELP] key...... The heip' function menu is called.
twice in the operatlon
mode. ’

2) Press the [SHIFT] key .... The screen moves to the next | : FRPURE _[ruewatren aar
and [¥] key together. . page. :

|

3) Using the [¥] key, move the cursor () to "7 Inv. Reset". 1) z g
a 5 2) ' 2)
| | | OB
4) Press the [READ] key. .... The data on the right is- - ® @ @ @ -
d(splayed. g«x . @ a B
5) Press the [WRITE] key. ...The inverter is reset and . T T 4 95)
(Note) switches to the monitoring mode. 0.00.: )
— PU

Note: By pressing the [CLEAR] key, thevinver.t’e'r is not reset and is switched to the monitoring mode.

7-14
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8 TROUBLESHOOTING

Ifthe inverter appears to operate incorrectly, perform the followmg operatlon to display the most likely
cause of the fault. This operation may also be performed during inverter operatlon (PU operatlon
external operatlon) or during alarm trlp (protectlon activated). _

« Operation procedure ‘

1) Press the [HELP] key . The help function menu is called.| .
twice in the operation - : .
mode. - S

2) Press the [SHIFT] key .... The screen moves to the next
- and [V]A key together. page

l'.

3) Using the [i] key, move the cursor (=) .to "8 T/Shooting”.

Display

1)
2)-

|

4) Press the [READ] key .... The alarm phenomenon menu is
displayed.

COBe|e 0
BOO® 0

TOe® 0@
ulololalDlc

5) Press the [A] or [V] key to move the cursor to the required
_item. . .

4)
; . : , , )
l k . .o - o o i
6) Press the [WRITE] key. ...The cause of fault is displayed. .
. - (See page.7-16.)
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e Faults
— 1 M.NOT RUNNING (Motor does not rotate)

M.NOT HUNNIN§
ALARM
Indicated
<SHIFT>

M.NOT RUNNING
NO Power

The inverter has alarm-trlpped (pro- .
“tection activated), resuiting in output ‘
shut-off. Press the [SHIFT] key to dis-

play the cause of the trip.

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

or Fhase Loss the power supply. Check the power
i supply.
léﬂ_rl;OT RUNN!NG Both start signals STF and. STR are
both'smam OFF ON or OFF.
M.NOT RUNNING] The output shut- off |nput tenmnal
MRS Is ON

" [M.NOT RUNNING]|
SetF<

MRS is ON.

The inverter starting frequency (Pr.-- -

[M.NOT RUNNING
Current Limit

Activated
<SHIFT>

[MNOT RUNNING|

{ TS Control -
Standby Mode

M.NOT RUNNING

.'The' invertér cannot be started be-

cause the inverter starting frequency
(Pr. 13) value is higher than the maxi-
mum frequency (Pr. 1).

‘The inverter cannot Be started be-

cause the forward or reverse rotation
has been inhibited by the value set in:
Pr. 78. ‘ :

The inverter cannot be started since

- the.current limit function is operating.

Press the [SHIFT] key to display the:
assumed cause of activating the
current limit function.

The inverter cannot be started be-
cause it is the stop penod in the pro-
grammied operation mode.-

‘The inverter is not started because

the operation of Pl control has re-

13) set value is higher than the cur-
r.1.'.{ - rent set frequency . PI. Contml sulted in a condition under which the’
S : inverter need not be started. = '
MNOT RUNNING| The current input select terminal AU _ [MINOT RUNNING| Restart cannot be made since the
AU Is OFF remains OFF. (Not ON) CS Is OFF automatic restart after instantaneous
Coee T See Pr57 - | power failure select-terminal CS is
o I OFF. Currently it-is-assumed to be
- §oL T T after an instantaneous power failure
M.NOT_RUNNING] Neither of the FWD and REV keys are or in the commercial power supply
NO Command | ON in the PU operation-mode.- . - -~ switch-over operation mode.
From PU :
— 2 M.SPEED ERROR s 3 M.A/Dec Err

(Speed does not match the running fre-

quency set value)

M.SPEED ERROR
SetF)MaxF1/F2
60. sz) Pri/18

M.SPEED ERRO

.quency has jumped. -

M.SPEED ERROR
glndsr

If the running frequency set value is
higher than the maximum frequency
(Pr. 1) set value, the running fre-
quency remains at the maximum fre-
quency.

If the running frequency set value is
lower than the minimum frequency
(Pr. 2) set value, the running fre-
quency has been risen to the mini-
mum frequency.

If the running frequency set value is
within the frequency jump setting
range (Pr. 23), the running fre-

The current limit function has been
activated and forced the running fre-
quency to reduce. Press the [SHIFT]
key to display the cause of activating
the current limit function.

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

(Acceleratlon/deceleratlon time is Ionger
than the value set in Pr. 7/Pr. 8)

506
“

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

Frequency reached in the above set

time (acceleration/deceleration refer-
ence frequency, Pr. 20) is displayed.
Deceleration time set value (Pr. 8) is

displayed.

Frequency from which deceleration is
made in the above set time (accelera-
tion/deceleration reference fre-
quency, Pr. 20) is displayed.

Assumed cause of longer acceleration/decel-
eration time than the set value is displayed.

Artisan Technology Group - Quality Instrumentation ..
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— 4 M.Curr.High—

~ (Inverter output current value is larger -
than normal)

Flrst, the running frequency, out-
1 put current and output voltage of
: o&%rgv the inverter are displayed. Press

C.i@ the [SHIFT] key to display the as-

sumed cause of large output cur-
rent.

Low impedance | Is the motor a special motor other
Mm TraBat | than the general-purpose 3-phase
induction motor? If so, reduce the
torque boost set value. o
Related parameters: Pr. 0, 38,46 ~ T

Is the motor a constant-torque mo-

Note If the fault could not be ldentlfled by
. the above operation

_If the cause of the fault could not be

found in the inverter, the current runn-

ing frequency, output current and out-

put voltage are displayed on the screen.

B
10A 230"

Press the [SHIFT] key to dlsplay the
relevant assumed cause."

tor (motor for inverter)? If so, re-
duce the torque boost set value.:
Related parameters: Pr. 0, 38,46 |-

Since the torque boost set value
may be inappropriate, check the
following relevant parameters:

" Related parameters: Pr. 0, 38, 46

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

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

3.2.4 Other Help Function
H Graphic function " -

Press the [HELP] key on the parameter setting screen to display the data of the corresponding

parameter graphically.

« Operation procedure (Example: Pr. 3 "starting frequency”) ~ ° Display

1) Read the required parameter in accordance with page 8-1
or page 7-8.- .

1”'

2) Press the [HELP] key. .....The data of the parameter is dIS-
.- played graphlcally .

3)

2)

3). Press the [CLEAR] key. .... The display returns to the previ-’
. ous screen.

7-17
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3.3 SETTING AND CHANGING THE VALUES IN THE PARAMETERS

The inverter has many parameters. Usmg the PU, the reqmred parameters can
be selected and their values set and/or changed as appropriate according to
the load and running conditions. For more information, see the "Parameter ~
List" (page 9-1). To stop parameters being changed set "1" in Pr. 77 "para-
meter write dlsable . (See page '9-37.) .

. operation prbce’dure (Reading and writing the value of Pr. 8 “deceleration time") - - k

1) Press the [PU OP] <eneneees The frequency setting screenis | ¢ —
key. = displayed. S:I o.'omg _
T o ' ‘ — ‘Display
2) Press the [SET] key ....... The inverter is placed in the . - -
- parameter setting mode. . =
| — 2) |
3) Enter the required ........... The screenon the right is (—] @ @ — 1)
parameter number. displayed. @ & . '

1 . 2 || @R
4) Press the [READ] key. .... The current set value is shown 5) 1 ® @ @ @
on the display. _ 1 W 1508 - .
. OE8E
5) Enter the required ........... A new set value is shown on the ' "4 e ‘
value. display. 155 oL
Example: To set to 180 ‘ oo 188 | RS
seconds :
(Note 1) _ : o
l ' P - P
6) Press the [WRITE] key. ... The set value is stored into | —yw— |...ooe If an error is displayed by .
memory. pressing the [WRITE] key, see

‘page 4-3.

l

7) Press the [SHIFT] key to move to the next parameter (Pr. 9) and call the
current set value. Then, press the [SHIFT] key to advance to the next .
parameter.

Note 1: Ifa settlng error has occurred durlng the entry of a set value, press the [CLEAR] key to

return to the status before that set value was entered

| Note: Set and/or change the parameter values in the PU operation mode. When the PU operation
display is not shown, switch to the PU operation mode in accordance with page 5-6.

- Note that the values of the following parameters may be set and/or changed |n the external
operatlon and combined operation modes: . L

e 3-speed setting .......... rneree Pr.4to 6 o Display function.................. _Pr. 51 to 56
) Multr-speed setting............Pr. 24 to 27 o Callbratlon functlon ............. Pr. 900 to 905

In addition to the above procedure the help functlon may be used to call the parameter Ilst for settmg
For more information, see page 7-8.
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o Combined operatlon mode

3.3.1 Overview of the Parameter Unit Functions

By using the PU, the follow‘ing operations can be performed. '

o External operatlon mode ,
[Operatlon is performed from the frequency]

setting potentiometer, start switch or the like /
provided outside the mverter ‘Reading the cur-
rent set values
" [ Checking the

parameter setting

Rewriting the set
values
Changing the pa-
rameter settings ]

Calibrating the
meter L
(frequency meter)

e PU operatlon mode’
Operation is only performed from the key
pad of the PU. B

Returning the set val-
ues to factory setting
(initialization)

« Parameter clear
« All parameter clear

Disabllng parameter
write - i

" operating status
¢ Qutput freuency (Hz)
_» Output current (A)
eSpeed - -. -,

« Direction of motor rota-
tion (forward, reverse ~
rotation) .

"\ Motor running

Operation is petformed with the start srgnal )
provrded by an external signal and-the run- -
ning frequency provrded from the PU. (and ,
vice versa).

Checking the defl-
nition of alarm at
its occurrence

8-2
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Parameter List

3.4

'PARAMETERS

3.4.1 Parameter List :
b, : : : Minimum o y
Par Screen g .y Customer| Refer
Function | o o er - Name Display Note 3| Setting Range Setting Factory Setting Set Value| To:
Increment
0 Torque boost(manual) Trq.Bsti O [0t030% 0.1% 6%/3% (Note 1) 0.4
1 Maximum frequency ~ Max.F1 0 to 120Hz 0.01Hz 120Hz
2 Minimum frequency Min.F1 0 to 120Hz 0.01Hz OHz 9-5
3 0 to 400Hz 0.01Hz 60Hz
§ 0 to 400Hz 0.01Hz 60Hz
3 0 to 400Hz 0.01Hz 30Hz 9-6
5 0 to 400Hz 0.01Hz 10Hz
o 0 to 3600 0.1 ds/ls el 15 Y :
F] 7 Acceleration time Acc.T1 -|seconds/0 to p p ; 9-7
) - . . 360 seconds 0.01 seconds (Note 1)
‘ - 010 3600 0.1 ~andel 5 4 15 " .
. 8. . |Deceleration time '|Dec.Tt seconds/0 to y
> ) ) 360 seconds 0.01 seconds (Note 1) ,9-8
9 Electronic thermal O/L relay’ Set THM 0 to 500A 0.01A Rated output current
10 DC injection brake operation frequency DC Br.F 0 to 120Hz, 9999 0.01Hz 3Hz
1 DC injection brake operation time DC Br.T g;g;o seconds, 0.1 seconds 0.5 seconds 9-0
12 DC injection. brake voltage DC Br.V 0 to 30% 0.1% 6%/3% (Note 1) -
13 Starting frequency Start F_- 0 to 60Hz 0.01Hz 0.5Hz :
14 Applied load selection- . ~"|Load VF O |0to5 1 ) 9-10
15 Jog frequency JOGF_- 0 to 400Hz 0.01Hz SHz
2 0 to 3600 ; 9-11
16 |Jog acceleration/deceleration time JOG T seconds/0to | 01 seconds/ 0.5 seconds _
: - : ; 360 seconds : Nl .
B 17 - |External thermal O/L relay input = - * |JOG/OH Oto?7 1 0 9-12
i8 High-speed maximum frequency Max.F2 120 to 400Hz 0.01Hz ‘120Hz
- ) 19 Base frequency volﬁge VFbase V 0 to 1000V, 0.1v 0909 613
o - 8888, 9999
c Acceleration/decel referen )
% 20. | o cuenoy Acc/DecF 1 to 400Hz 0.01Hz 60HZ 0.7
S - 21 Acceleration/deceleration time increments liner.T 0,1 1 0
:-‘; 22 - |Stall prevention operation level . |Stil Pvi 0to 200%,9999 | ~ 0.1% . 150% )
2 i i . ) E 9-14
g 2 [Stal prevention operation level at double gy py, 010 200%, 9999 |  0.1% 9999
® - . -
g i PresetF4 0 to 400Hz, 9999 0.01Hz 9999
’5 PresetF5 0 to 400Hz, 9999 0.01Hz 9999 9-6
2 : PresetF6 0 to 400Hz, 9999 0.01Hg .__9999
g Z A 5 : PresetF7 0 to 400Hz, 9999 0.01Hz 9999
28 Muiti-speed input p ti Pre.Comp 0,1 1 . 0 9-17
29 Acceleration/deceleration pattern Acc/DecP 0,1,2 3 1 0 9-16
30 Brake sequence error display erasure 0 0
31 Frequency jump 1A Fijump 1A O to 400H2, 9999 0.01Hz - 9999
32 Freguency jump 1B |Fjump 1B 0 to 400Hz, 9999 0.01Hz 9999 917
33 Freguency jump 2A Flump 2A 0 to 400Hz, 9999 0.01Hz 9089
34 Frequency jump 28 Fjump 2B 0 to 400Hz, 9999] 0.01Hz 9999
35 Frequency jump 3A Fjump 3A 0 to 400Hz, 9999] 0.01Hz 9999
36 Frequency jump 3B Fjump 3B 0 to 400H2, 9999 0.01Hz 9999
37 Speed display Dispunit g;gsﬂ), o 1 4 9-18
38 |Automatic torque boost A.TrgBst O |0t0200% 0.1% 0
39 ::’t’oer:'ahc iorqug boost operation starting NoLoad | o lotos00a 0.01A ° 9-19
o3 40 Output terminal assignment Selectop 0 to 9999 1 1234 -
Ses gl a1 Up-to-frequency sensitivity _|SU Range " 10t0100% - _0.1% 10% 9-20
= 3EE 42 Output frequency detection ___ " |SetFUFW 0 to 400Hz 0.01Hz 6Hz )
5555 ‘ i e : 921
2823 43 |Quiputfrequency detectionatreverse IsepuRv| , [0to400Hz, 8999 0.01Hz 9999
. 1 0 to 3600 ) :
44 s d acceleration/d ation time: Ac/DecT2 seconds/0 to g g::::::z 5 seconds
- - 360 seconds :
g g s h . 0 to 3600
o i ‘ A seconds/0 to 0.1 seconds/
§ . ] fsd Second deceleration time Dec.T2 360 seconds, 0.01 seconds 9999 022
2 ' |o999 . . .
2 46 7 |Second torque boost Trq.Bst2 O |0 to 30%, 8999 0.1% 5999
§ A7 Second V/F (base frequency) VFbaseF2 0 to 400Hz, 9999|  0.01Hz 9999
] 48 Second stall prevention operation current |Stall2 | 0 to 200% 0.1% 150%
S d stall pi ti perati . 7
49 frequency Stali2 F 0 to 400Hz 0.91Hz 0 -
50 Second output frequency detection SetFU 2 0 to '400H_z _0.01Hz 30H_z 9-23

Note 1: The set value depends on the inverter capacity: (7.5K and down)/(11K and up).
2: In the Screen Display section, f indicates a frequency, V voltage, | current, and t time.
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P . Minimum :
“|Function "0 ber g;r:ar; Note 3| Setting Range. : Setting Factory Setting - ::::;’a':‘:: : ﬂ::"
e ncrement
Set LED 1to 14, 17, 18 1
' 10, 17 to 20, 22, .
- . Z1Set h{lem |23, 24 1. .0
o - .
-3 Set Lvl. ‘;’7‘° JEwi4 1 1 | ezs
2 . 110 3,510 14, ) L
T 17, 18,21, 101 to : -
o Set FM 103, 105 to 108, 1 1 .
o 110 to 114, 117, ¢ - =
. 118, 121 R
CalbFM F 0 to 400Hz _0.01Hz _ 60Hz 9-25
|CalbFM | 0 to 500A 0.01A Rated output current
E é s _ 57 Restart coasting time . _ RestrtT1 Lg9k9)95 0.1 vd 9099 .. . -
so%3 |~ : - g - — - 9-26
Z.e5| 58 |Restart cushion time RestrtT2 . 0,1 to 5 seconds | 0.1 seconds 1.0 second
EEEY: T ‘ . : o ’
2858 59 f setting f Rmt Set 0,1,2 1 o L. 9-27
60 Intelligent mode selection int.Mode -|0to 8 1. ) 9-28
_ 61 |Reference | for intelligent mode Ref | 0 to 500A, 9999 0.01A 9999
62 Ref. | for intelligent mode accel. Acc t/l 0 to 200%, 9999 0.1% 9999 9-30
63 Ref: I'for intelligent mode decel. Dec t1 0 to-200%, 9999 0.1% 9999 .
64 Starting | for elevator mode Elev. st 0 to 10Hz, 9999 - 0.01Hz 9999
o 65 [Retry selection . Retry . 0to5 1 0 9-31
z 66 :::::;: A &”"““" r Stll coF 0to 400Hz 0:01Hz. " 80Hz . : 9-14
"z‘é 67 Number of retries at alarm occurrence Retry No 0to 10 1 0
3 68 Retry waiting time o Retry t 00 10 seconds | 0.1 seconds 1.0 second 9-32
5 69 Retry count display erasure Retry N 0 : = 0
§ ed motor - - SetMotor 0to6, 13to 16 1. 20 ; 9-33
® : ; . o oo~ ]0.7to 14.5kHz 0.1kHz _14.5kHz - 9-34
e 73 0 to 5V, 0 to 10V selection Extf/10V__ Oto5, 10to 15 1 1 9-35
-% 74 __|Response time for analog signal __|IPfilter - Oto8 . 1 1 - .
H 75 |Rese! selection/P ction |REsMode| . l0,1,2,3 1 0 %8
76 Alarm code output selection ~ Alarm OP 0,123 1 0
N amets ¢ disa . EnableWr 0,1,2 1 [ - | 9-37
- Reverse rotation prevention selection EnableFR 0,12 R 0
79 Operation mode selection ContMode ‘ 0to5,7,8 1 0 -~ 9-38
- * 80 |Motor capacity Motor KW | - 0.4 to 55kW, 9999]  0.01kW 9999 S
——— | +-81  |Number-of motor poles (Note 7) " |mpote No "[2:4.6. 12,14, 1. . 9909 -89
b4 16, 9999 . i
* 82 <+ |Parameter set by manufacturer. Do not set. ) o —
*_83 % |Rated motor voltage ) [Moterv_ "~ [oto 1000V 0.1V | 200 (Note 6) 154
) * 84 + |Rated motor frequency " IMotor f 156 to 120.00Hz 0.01Hz | 60Hz . :
* 85 . : :
to P neters set by facturer. Do not set. (Note B) - —
Lt 95 % : - - .
* 96 |Auto tuning setting/state =~ |AutoTune lo, 1, 101 1 | 0 15-1
v 97 - N
to [P ters set by manufacturer. Do nof set. - -
* 99 L _ R . ) K
Lot | unitlanguage switch g o) IPU Lang I lo, 1,2,3 1 I : 0 0-39
s * 100 ‘ - I . . : :
- to ) Pafametevs for inboard ,‘_ Fo_r details, see the option manual. _
E—, * 154 Pr. 100 to 109 for V/F 6-points setting. . . T
: g‘ 152 _{Open motor circuit detection level 0 to 50% 0.1 seconds 5.0% 9.40
S Open motor circuit detection time R 0.05 to 1 seconds |0.01 seconds 0.5 seconds
3 RT aetivgted condition i AT set i 0,1, 10, 14 1 [+] 9-41
Stall prevent. select. at regeneration Stit Prv 0 to 31, 100 i 0 9-42
OL signal waiting time OL delay Seac” 200 10,4 seconds [ -~ - 0 9-43
T : 1t03,510 14,
- 158 |4 totminat fyndl o |AM set 17, 18, 21; 8099 1 9999 9-23
= *.159  |PWM f decrease at low speed PWMS f 0,1,2,3 1 0 9-43
* 160 . . :
to Parameters for inboard options. . . N
* 199 . R
* 200 e : - i . -
to Parameters set for programmed operation.
* 231
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Minimum
Function| "R e |~ - - Name g;":;‘; Noted| SettingRange | Slting Factory Setting | Sustomer Refer
ncrement
! libre FM Tune = — — (Note §) 0-44
S AM terminal calibratie AM Tune — — — (Note §
R 902 Frequency setting voltage bias ExtVbias Oto 10V _:0to60Hz | 0.01Hz {OV) OHz
% g 903 Frequency setting voltage gain ExtVgain- Oto 10V i1 to 400Hz 0.01Hz {5V) 60Hz 9-45
o 904 Freq y setting current bias Extibias 0 t0-20mA: 0 to 60Hz 0.01Hz {4mA) _ OHz .
905 Frequency setting current gain _lExtigain 0 to 20mA; 1 to 400Hz 0.01Hz (20mA) 60Hz

Note 3: Indicates the parameters which are ignored when the magnetic flux vector control mode ié selected.

*: When the FR-PUO1E-is used, read and write of these parameters cannot be performed. (IF performed, Err is
displayed.) (Set the calibration function numbers 900 to 905 using C-1 to C-6.)
The parameters marked % have special functions. For more information, refer to the following list.
. 4: The parameters hatched allow their.set values to be changed during operation if 0 (factory setting) has been set in
Pr. 77 (parameter write disable). Note that the Pr. 72 setting cannot be changed in the external operation mode.
5: The functions of the FM and AM terminals change according to the set values of Pr. 54 (FM terminal function
selection) and Pr. 158 (AM terminal function selection).

. 8: The factory setting for the FR-A241 (400V) series is 400V. .

7: When any of 12, 14 and 16 is selected, the input of the RT signal causes the |nverter to shlﬂ to VIF control (Dunng
a stop only.)

8: These parameters may only be set under the followmg condmons. Pr. 77 = 801 or 901, Pt. 80 =« 9999 Pr. 81 # 9999
'(The settings can be changed during operation.) -

9: This parameter may also be set when 801 or 901 is seti in Pr. 77. (The settmg may also be changed during operatlon )
(Cannot be cleared from the FR PU02E) .

‘ The parameter_s{listed below are valid only when the corresponding parameters ih':Remarks’are set.

Ny © | Parameter ' Screen : : S - .
Function Number Name Dlepla Setting Range Factory Setting Remarks
B ; 0 t0 200% . 50%
Load torque high- ‘ i S
. |speed frequency —_ 0 to 200% 100% Pr. 96 = 6, 7 (Note 13)
control
e 0 to 400Hz, 9999 9999
— 1 to 4000 16
) . Pr. 96 = 5, 7, (Note 10)
Stop-on-contact E— 0 to 1000%, 8999 999 Pr. 80, Pr. 81 # 9999
‘control - - -
_ 0.7 to 14.5kHz, 9999 |’ 9999 Pr. 96 = 5, 7 (Note 15)
PLG feedback - . .o
supploment - Oto 10 0. Pr. 105 #9999 (Note 11)
Torque control P — 0,5,6,7 0 Pr. 77 = 701 (Note 12)
—_— . 0to 30Hz 3Hz - -
—_— 0 to 200% 130%
_— 0to 2 seéconds 0.3 seconds pr. 8081 o 9‘9 9
- P — O1to 5 seconds 0.3 seconds Pr.60=7,8
Brake sequence P—— 0 to 30Hz 6Hz
circuit function — 0 to 5 seconds 0.3 seconds
_— 0.1 0 I )
- Pr. 80, 81 = 0899 s
— ot ° Pr.60=7
. ) o Pr. 80,81+ 9999
R —— 0 to 30HZ, 9999 9999 -|Pr. 60 =7, Pr. 105 + 9999
i} (Note 14)

10: With 701 set in Pr. 77, this parameter can be set under the following conditions: Pr. 96 = 5, 7, Pr. 80 # 9999, Pr. 81
# 9999 (The setting may also be changed during operation.)

11: This parameter can be set and is valid when the inboard option'FR-EPA, EPB or EPC is fitted and Pr. 105 = 9999.

12: This parameter can be set when Pr. 77 = 701. (0: standard feature, 5: with stop-on-contact control, without load
torque high-speed frequency control, 6: without stop-on-contact control, with load torque high-speed frequency

- control, 7: with stop-on-contact control, with load torque high-speed frequency control)
13: With 701 set in Pr. 77, these parameters can be set when Pr. 96 = 6 or 7. (The settings may also be changed during
) ‘operation.) At this time, multl-speeds f (speeds 4 to 7) are valid. (Multi-speed operation can be performed.)

14: This parameter can be set and is valid when Pr. 60 = 7, the FR-EPA, EPB or EPC mboard optlon is fitted, and Pr
105 # 9999. i

15: With 701 set in Pr. 77, this parameter can be set when Pr. 96 =5 or 7.
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Pr.0-Pr.1

3.4.2 Setting of Parameters to Improve the Corresponding Operational Functions

= Pr. 0 "torque

boost (maﬁual)"

_Model

Factory Setting
Setting Range

7.5K and below |6

% 0to 30 %

11K and above |3

%

when Pr.

- netic flux

11 K and

Note: 1. This parameter is ignored

been set to select the mag-

~ 2. When the inverter-dedicated
" motor (constant-torque motor)
is used, change the setting of
this parameter as follows:

7.5 K and down...4 %

80 and Pr. 81 have

vector control mode.

up...2 %

120 Hz.

- frequency” to

Use parameter Pr. 1 "maximum

set the upper limit

of the output frequency.

Factory Setting

Setting Range

0 to 120 Hz

. 120 Hz

“» The maximum setting is higher

than 120 Hz.

~.Use parameter Pr. 18 "highspeed
~maximum frequency" to set the
upper limit of the output fre-
quency. Setting this parameter

-automaticall

y changes Pr. 1

"maximum frequency" to this set-

ting.

Factory Setting

Setting Range

120 Hz

120 to 400 Hz

9-4

-3
=3
I
N

Output
frequency

Setting rangeI

‘e Used to adjust the motor voltage during low-frequency opera-
tion, thereby increasing the motor torque at the time of start.

Output

freq y (Hz) freq Y

“Pr. 1 "maximum frequency"” or Pr. 18 "high-speed
~ maximum frequency"”
.Allows the upper limit of the output frequency to be clamped.
_» The maximum setting is within

Frequency S5V
setting signal (10v)
(20 mA)
\ .
A0 HZ peemmes vcanna -

Qutput frequency

frequency

Frequency 5V
setting signal (10Vv)
(20 mA)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Pr.2—-Pr.3

co Pr. 2 "minimum frequency“

23
o
I
N

P

A A

AIIows the Iower limit of the output
frequency to be clamped.

o By merely turning the start signal

.on, the motor is run at the set

Maximum
frequency

Output
frequency

L. " F ’ sV
ffequency : _ © sefting signal  (10V)
- . . (20 mA)
Factory Setth Setting Range )
_OHz 0 to 120 Hz
/\ CAUTION

A’Not’e that without the speed command, the motor will
- start at the preset frequency by merely switching on the
start signal.

= Pr. 3 "base frequency", Pr. 19 "base frequency voltage"

' o Allows the base freque'ncy (reference frequency at the rated
" motor torque) to be set as appropriate between 0 and 400Hz
according to the motor rating. ‘

Note 1. Set the base frequency to
: 60Hz for use of an inverter-
dedicated motor (constant-
torque motor).
2. When the magnetic flux vector
control mode has been se-
lected in Pr. 80 and Pr. 81, Pr. | 100%}----
19 is regarded as about 200V
(or 400V). 58
3. Setting “9999" (factory setting) g‘%’
in Pr. 19 makes the maximum >
_output voltage identical to the
power supply voltage. Setting
"8888" in Pr. 19, the maximum
is output voltage 95% of the m
power supply voltage.

ﬁase frequency setting range
]

. Base fre-

1 quency voltage

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Pr.4-Pr.6

. Pr. 4 "3-speed setting (high speed)”, Pr. 5 "3-speed
setting. (middle speed)”, Pr. 6 "3-speed setting (low
speed)", Pr. 24 "multi-speed setting (speed 4)", Pr. 25

"multi-speed setting (speed 5)", Pr. 26 "multi-speed -
setting (speed 6)", Pr 27 "multi-speed settmg (speed 7)"

High speed
Middle speed
Low speed

High speed
Middle speed
Low speed

e Allows_any speed to be selected by swutchmg ‘the ‘external
contact signal (across terminals RH/RM/RL and SD).

» Each speed (frequency) may be specified as appropriate bet-
ween 0 and 400Hz during inverter operation. The speed may
also be set -using the [A] and [V] keys. (On releasing the
[A] and [V¥] keys, the set frequency is stored, that is the
[WRITE] key need not be pressed.)

¢ By using these functions with jog frequency (Pr. 15), rﬁa)’(imum
frequency (Pr. 1) and minimum frequency (Pr 2) up to 10
speeds can be set ,

dutput
frequency
(Hz)

Time

" Across RH-SD

A RM-SD

_ Across RL-SD

Note: 1. -Speeds 4 to 7 are not selected if the setting is "9999" (factory
- setting).
2. These speeds have priority over the main speed (across terminals |
~ -2and5, 4 and 5).
.8. This setting may be made during PU operation or external opera-
tion. :
" 4. With 3-speed setting, if two or three speeds are simultaneously
selected, priority is given to the frequency of lower signal.

" 9-6
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Pr.7

= Pr.7 "acceleration time", Pr. 20 "acceleration/decelera-
tion reference frequency"”, Pr. 21 "acceleratlonldecelera-
tion time increments"”.

(1) Conflrmatlon of acceleratlon time settlng range and
minimum setting increments
Use Pr. 21 "acceleration/deceleration time increments" to
-set the acceleration time setting range and minimum set-
“ting increments. Before setting the acceleration time, the
-set value must be checked.

~ Setvalue "0"........................ 0103600 seconds -
(factory setting) - - ~ (minimum setting
, ~increments: 0.1 seconds)
- Setvalue "1"......................... 0 to 360 seconds

(minimum setting
~ g , increments: 0.01 seconds)
(2) Setting of acceleration time
In acceleration time (Pr. 7),
set a period of time required S ™
~to reach the acceleration/de- ~
celeration reference frequen- fuoeie
cy (Pr. 20) from OHz. Set a
longer time to accelerate
more slowly, and a shorter
time to accelerate more Acceleration
rapidly. (Note)

Model Factory Setting Setting Range
7.5K and below |5 seconds 0 to 3600 seconds / 0 to 360 seconds
11K and above |15 seconds 0 to 3600 seconds / 0 to 360 seconds

Note: 1. In only S-pattern acceleration/deceleration A (see page 9-16), the
set time is a period of time required to reach the base frequency
(Pr. 3).
2. If Pr. 20 (acceleration/deceleration reference frequency) setting is
changed, the set values of calibration Pr. 903 and Pr. 905
- R . B N (frequency setting signal gain) remain unchanged. To adjust the
gains, adjust calibration Pr. 903 and Pr. 905.
3. When the set value of Pr 7 is "0", the acceleration time is set to
0.04 seconds.
At this time, set 120Hz or less in Pr. 20 *acceleration/deceleration
reference frequency”.

0

- 9-7
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Pr.8-Pr.9

o Pr.8 "deceleratlon time", Pr. 20 "acceleratwnldecelera-
-tion reference frequency", Pr. 21 “acceleratlonldecelera-
tion time increments"

(1) Conflrmatlon of deceleratlon time settmg range and

———

Y R VY e ™

VT

¥

(2) Setting of deceleration time
~ “set a period of time required

.eration/deceleration refer-

. minimum settmg increments

Use Pr. 21 "acceleration/deceleration time lncrements to
set the deceleration time setting range and minimum -
setting increments. Before setting the deceleratlon tlme
the set value must be checked. L
Set value "0" ......... e ieeeenes 0 to 3600 second’s L
(factory setting) . . - (minimum setting

e increments: 0.1 seconds)

Set value "1". ... 0 to 360 seconds (minimum

setting increments: 0.01
seconds)

In deceleration time (Pr. 8),

to reach OHz from the accel-  [F-20p-----

Running

ence frequency (Pr. 20). Set frequency
a longer time to decelerate
more slowly, and a shorter

ST

YT Ty T T Ty

i

T

VTN Y

VTV

e 2 2 A Ve A U A

time to decelerate more rap-

idly. (Note) Deceleration[ Pr.8]
__Model | Factory Setting __Setting Range
) 7.5K and below |5 seconds 0 to 3600 seconds / 0 to 360 seconds
"~ |1iK and above 15 seconds 0 to 3600 seconds / 0 to 360 seconds

_|Note: When the set value of Pr. 8 is "0, the deceleratlon time is set to 0.04
seconds

©. Pr. 9 "electronic overcurrent protection"

» The set value for motor overheat protection may be set as a

.. current value (A). Normally set the rated current value of the

" “motor at 50Hz. This function provides an optimum protective
characteristic including a reduction in motor cooling capability
in low-speed operation.

» Setting of "0" makes the motor protective function invalid. (The
“inverter output transistor protective function is valid.)

. « When Mitsubishi’s constant-torque motor is used, set "1" or any
of "13" to "16" in Pr. 71 "applied motor" to select the 100%
continuous torque characteristic during low speed operation,
“and set the rated motor current inPr.9 "electronlc overcurrent
protection”.

Factory settlng of Pr 9 ...... [rated output current of the inverter]

e Note When two or more motors are run srmultaneously, provrde a thermal
= relay for each motor s

‘9-8
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Pr.10-Pr. 13

Pr. 10 "DC dynamic brake op'eratiori freﬁuency", Pr. 11
= "DC dynamic brake operation time", Pr. 12 "DC dynamic
brake voltage"

. Setting the stopping DC dynamic
brake voltage (torque), operation
“time and operation starting fre-
quency allows the stopping
accuracy of positioning opera-
tion, etc. to be adjusted accord-

. ing to-the load.

<When load is large> [Pr-11] Operation Time
Set a short time in Pr.11 "DC dynamlc brake operation time".
Set a large value in Pr. 12 "DC dynamlc brake voltage".

<When load is small>
Set a long time in Pr. 11 "DC dynamic brake operatlon tlme
Set a small value in Pr. 12 "DC dynamic brake voltage".

! peration

frequency

Tlme

brake vo!(aga Output frequency

DC dynamic

Parameter _ Factory_'Settl'ng Setting Range
Pr10 "|3Hz 0 to 120Hz, 9999 (Note 1)
Pr.11 0.5 seconds 0 to 10 seconds, 8888 (Note 2)

7.5K and below...6%,

11K and above...3% 010 30%

. Pr.12

Note: 1. Setting 9999 in Pr. 10 allows the DC dynamic brake to start
~ . atthe frequency set in Pr. 13 (starting frequency).
2. When 8888 is set in Pr. 11, connection of terminal MRS-SD
starts the DC dynamic brake. At this time, the essential
. function (output stop) of terminal MRS is invalid.
"~ 3. When an inverter-dedicated motor (constant-torque motor)
" . is used, change the setting of Pr. 12 "DC dynamic brake
operation frequency” as described below:
7.5K and below.....4%, 11K and above.....2%

/A CAUTION

A\ Do not set 8888 in Pr. 11
"The-motor ‘may not stop correctly during orlentatlon

Alnstall a mechanical brake.
There is no holding torque at stop.:

© Pr. 13 "starting frequency" "
utpu
e Allows the starting frequency to F':::;MA
-be set between 0 and 60Hz. cd
For example, when the starting
- frequency setting is 5Hz, the seting

motor starts running as soon as Ranée

the frequency settmg signal =

. reaches 5Hz. . 0 |  Frequency setting
Also, when the settmg is higher p o sional (V)
than 5Hz, entering the start sig-  Forward T

rotation,

‘nal causes the frequency output
to start from 5Hz.

“9-9
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Pr.14

. Pr. 14 "api:lied load selection"

« Conveyor, carrier, etc.
(for constant-torque loads) 100%f - - —- -
Set "0" (factory setting).

. Base raq;ency
: - - Output Frequency(Hz)

e Fan and pump ' LT
. (for varlable-torque loads)

Set "1".

The inverter accelerates slowly

until the motor starts running to
. prevent the inverter from being

stopped by the overcurrent pro- S ase Froquency
~tection function. - Output Frequency(H2)

Since an overvoltage is more likely

to occur in this load characteristic than in the constant-torque

load characteristic, set a longer deceleration time.

« For lift .
Set "2" or "3" o For lift For it _
) - Boost for forward rotation  Boost for forward rotation
Set "2" to select a boost oo PT. O sEt Value  ceeeenen 0%

for forward rotation. and Boost for reverse rotation ~ Boost 1;' rgver‘sa rlctaiion
. ! : 0% g eveessnend r. 0 set value

set "3" to select a boost

for reverse rotation.

Base Frequency 4 Bae Frequency
- Output Frequency(H2) Output Frequency(Hz)
« Applied load selection switching function according to RT
terminal signal ON/OFF
- By setting "4" or "5" in Pr. 14, the output characteristic can be
changed as indicated below according to the ON/OFF state of
“the RT terminal (second acceleration/deceleration time select

terminal) signal.

SetValue| ~° ON (Note) OFF
: y . For lift
4 . |Forconstant-torque loads * |\ boost for reverse rotation
(Pr. 14=0) _, (Pr14=2)
. For constant-torque loads For lift
5 B No boost for forward rotation
(Pr. 14=0) (Pr14=3)

Note When the RT terminal signal is on, the second control
_ functions (second acceleration/deceleration time, sec-
~ ond torque boost, second base frequency) are selected.

When the magnetic flux vector control mode has been
selected in Pr. 80 and Pr. 81, the setting of this parame-

ter is ignhored.

9-10

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Pr.15-Pr. 16

Pr. 15 "jog frequency", Pr. 16 "jog acceleration/decelera-
tion time", Pr. 20 "acceleration/deceleration reference
frequency"”, Pr. 21 "acceleration/deceleration time incre-
ments"

« Allows jog operation to be started and stopped by selecting the
jog'mode (connecting terminals JOG and SD) and turning on/off
the start signal (terminals STF,STR). Jog operation may also
be performed by using the parameter unit. For full information
on the operation procedure, see page 5-11.

¢ Setting of freqliency and accelerationldecelérati'oh time

(1) Confirmation of acceleratlonldeceleratlon time set-
. ting range and minimum setting increments ‘
Use Pr. 21 "acceleration/deceleration time increments” to
set the acceleration/deceleration time setting range and
minimum setting increments. Before setting the accelera-
- tion/deceleration time, the set value must be checked.

Set valae "0"................... 0 to 3600 seconds
(factory setting) . - (minimum setting increments:
) 0.1 seconds)

- -n E Set value "1"...................0 to 360 seconds .

: ' o (minimum setting-increments:
, 0.01 seconds)

(2) Settlng of acceleratlonldeceleratlon time
In Pr. 16 "jog acceleration/deceleration time", set accel-
eration/deceleration time for jog operation. Acceleration
time is a period of time required to reach the acceleration
/deceleration reference frequency (Pr. 20) from OHz
Deceleration time is a pe-

Output

riod .of time required to Frequency (Hz)

reach OHz from the accel-

eration/deceleration refer- [Pr29
tion/de '

_ence frequency (Pr. 20). — .
Set a longer time to accel- ™"
erate or decelerate-more 1
- S - slowly, and a shorter time
- . - to accelerate or deceler- #ws=w0as
~ ate more rapidly.- Strsp
_(Note 1,2)+ . STRsp

Factory Setting Setting Range

0 to 3600 seconds/
0 to 360 seconds

0.5 seconds

Note: 1. In S-pattern acceleration/deceleration A (see page 9-16),
the set time is a period of time required to reach the base

] frequency (Pr. 3).
2. If Pr. 20 (acceleration/deceleration reference frequency)
setting is changed, the set values of calibration Pr. 903 and
Pr. 905 (frequency setting signal gain) remain unchanged.
To adjust the gains, adjust calibration Pr. 903 and Pr. 905.

(3) Setting of frequency

In Pr. 15 (jog frequency), set the running frequency for jog

operation.
Factory Setting Setting Range
SHz 0 to 400Hz
9-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



VT

o

—

T e

e

vy

.

v

P

YT T YT

v

Pr.17

External thermal

2 Pr. 17 "external thermal relay input” -~ . o
. Change the set value to "1" or "3" to switch the function of the

input terminal JOG/OH from the factory setting of the jog mode
‘to. OH (external thermal relay input). OH is used to input the
signal contact of a thermal relay installed outside the inverter
or that of a temperature sensor built in the motor. Change the
set value to "2" or "3" to switch the function of the MRS terminal

~ to N/C contact input specification (normally closed input).
" Also, when any of 4 to 7 is set in this parameter, the output
- - terminal to which "9" was set in Pr. 40 (output terminal assign-

TV T Ty

v

Vil

TNV

Y

V'

L A 2 !

2

——

relay . . L. -
ment) acts as the zero current detection signal terminal.
Te it
s:.:';:m e § - |JOG/OH Terminal Function MRFSu:::Il::'nal Output Terminal
Pr. 17 on - —| Signal to Which
W Set Value N/O N/C | "9" Was Setin
3 Jog (external thermal
‘ Pr. 40
. mode relay input) input | Input
N -1 (factory i J : — ® | —
_setting) | - B ) . During PU.
1 — B o ® — operation
) 2 ) — — ® ‘
3 . — [ ] —_ [ ]
4 [ - ® — Open motor circuit
5 S — @ ® — detection
6 ® — — PS For details, refer
7 — Py — ® to page 9-40.
'
(factory setting) o g -
‘ - "o mavMot ) Thermal relay
PPl == k=i, ==t
wh—at oGRS "'L_‘:':HD
SD ¢ - | [SoaoH H sD¢ we ?
Output Stop sD | B (s):npul [ocronl H
[MRs] 96 © Output Stop W SD ¢
$D J —_ o vg!ulput
o ¢ ' ﬁ
~S ~ SD ¢
o~
/N CAUTION

A With the external thermal relay connected, do not switch
to jog operation. _
The motor will start with the start signal only.

- 9-12
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Pr.18 -Pr. 19

2 Pr. 18 "high-/speed rnaximurn frequency"”

¢ This inverter is factory-set to the maximum running frequency
- of 120Hz. To run at the frequency over 120Hz, set a value of
~grater than 120Hz in Pr.-18 "high-speed maximum frequency".
“Pr.1 "maX|mum frequency" is automatlcally changed to this set
value..

Factory Setting | Settlng Range
120Hz 120 to 400Hz

K t:> Pr. 19 "base frequency voltage"

e By settlng 200V in Pr. 19 "base frequency voltage ‘a motor of
rated voltage lower than the power supply voltage to the in-
“verter can be used.

Factory Setting Setting Range

; 0 to 1000V,
9999 8888,0999

| Note: 1. Setting "9999" (factory setting) in Pr. 19 makes the
- maximum output voltage identical to the power supply
_ voltage.

2. When the magnetic flux vector control mode has been
selected in Pr. 80 and Pr. 81, Pr. 19 |s regarded as
about 200V (or 400V).

3. By setting "8888" in Pr. 19, the maximum output
voltage is 95% of the power supply voltage. (Set
"8888" in Pr. 19 when'using a special motor of other
than a Japanese manufacturer, for example.)

B <Pr. 20, Pr. 21 See'fhe section of Pr. 7>

9-13
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'Pr.22—Pr.23

- Pr. 22 "stall preventlon operation level”
“Pr. 23 "stall preventlon operation level at double speed”

Pr. 66 "stall preventlon operation Ievel reductlon startlng
frequency"

e In Pr. 22 "stall prevention opera- ———
tion level", set the stall preven-
tion (current limit) operation level.

* Normally set to 150% (factory set-

ting). =
" T 400H.
Note: The set value (%) indicates a Output frequency

ratio of the current value to
the rated output current of the
inverter,

g

Current limit op-
eration level (%)
[Reduction ratio

'« When operation is performed at high

) speed at or over 60Hz, acceleration
may nhot be possible because the  setting example
motor current does not increase, ~ F"2=150%. Pr23=100%, Pr.66=60H2)
To improve the operation character- -
istic of the'motor in such a case, the \
current limit level in the high-

- frequency- range can be reduced. \\
When operation is performed in the -
high-frequency range, the current in v v v
the locked motor state is smaller O 60100 200 3 tput frequency
than the rated output current of the
inverter and the inverter does not
result in an alarm (protective func-
tion not activated).

Pr. 66 is the reduction starting frequency, and Pr. 23 the reduc-
tion ratio correction coefficient.

g

Current Iihit opera-
tion level (%)

Ress s

o By settmd “9599“'(fectery setting) in Pr. 23, the stall prevention
(current limit) Ievel is kept constant at the Pr. 22 set value up to
400Hz. ‘

« Calculation expressmn for current limit operatlon level
Current limit operation

o Pr.22 - A Pr.23 -100
Ievel(/c»)-A+Bx(Pr22 B]( 100 )

. where A (Pr .66(Hz) X Pr.22 (%)J _(Pr.GG(Hz)xPr22(°/31]

output frequency (H2) 400 (H2
. When "0" issetin Pr 22 the stall prevention operation is not performed.

. When "9999" is set in Pr. 22, the stall prevention level can be
-changed by terminal No. 1. A specific method is given below.

/A CAUTION

A Do not set a too small value as the stall preventlon
operation current. - :
Torque generated will reduce.

9-14
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Pr. 23 - Pr. 27

l l

Setting method

Stall preventlon operatlon
level signal

Functions

© - | parameter

o Set "9999" in Pr. 22 to change the stall prevention operation

level according to the voltage applied to terminal 1. (The fast-
response current limit level remains unchanged.)

Set "9999" in Pr. 22 "stall prevention operation level".

" Enter 0 to 5V (or 0to 10V) into terminal 1

(Setting ."9999" in Pr. 22 automatically switches the functlon of
the. auxiliary input termlnal to a stall prevention operation level
signal mput ) :

-Setting Minimum Factory

Number Description Range Increment Seftl Remarks
.22 Stall prevention level | 0 u;ggg %, 0.1% 150% 9999: :;":::’ 9
] 0: No limit
N Fast-response current limit '~ 1:150%
22 (Note 1) ovel 0,123 01,23 2 2:170%
s | 3:100% |
B o " 148 Current limif level at the input 0 to 200% 0.1% 150% (Bias)
) of OV i
o 149 _|C|grrem limit level at the input .
» (Note 1) lvoltage of 10V/SV . 0 to 200% 0.1% 200% {Gain)

o~ Fast-response
& " current limit level
e .
3 200% b= == foeaee —
E 170% } Current limit level at input voltage of
€ 150% -|10V/5V Set in Pr. 148,
5
o .
Current limit level at input volt- ‘\o’ (5/10VDC)
age of OVSet in Pr, 148.- 0 Input voltage (V)

Note: 1.

fast-response current limit level.)
.'Use Pr. 73 to switch the terminal 1 input voltage

_dedicated to stall prevention level setting. Therefore,
-are made invalid.

. The setting of this parameter is ignored when the

.- The fast-response current limit level is factory-set to

Set 701 in Pr. 77 to enable read and write.
(When Pr. 77 = 701, Pr. 22 acts as a parameter for

between 0 to 5V and 0 to 10V.

When 9999 is set in Pr. 22, the terminal 1 input is
the auxiliary input and override functions of terminal 1
magnetic flux vector control mode has been selected
using Pr. 80 and Pr. 81.

170%.

B <Pr. 24, Pr. 25, Pr. 26, Pr. 27 © See the section of Pr. 4>
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Pr.28 - Pr. 29

%D Pr. iB»"multi-’speed input compensation”

"o By entering a compensation signal into the auxiliary input termi-
. nal 1 (Note), the speeds (frequencies) of multi-speed settings
-selected by the RH, RM and RL terminals can be compensated

(Note) When any of 4, 5, 14 and 15
is set in Pr. 73, the
compensation signal is
entered into terminal 2.

for.
' Compensation
Set value by Auxiliary Input
- Auxiliary input :
erminay 0 No compensation
: A (factory setting)
Speed - " 1. |Compensation available

compensation

Generally
operation.

o General application
Set "0" (factory setting). A general
-acceleration/deceleration pattern
(linear acceleration/deceleration)
. is achieved. .. . -
this setting is used for

o For machine tool spindles
- Set "1". This setting is used when ,

it is necessary to make accelera- Joratiohidecalaration A]
tion/deceleration in a short time up
to the 60Hz or higher speed range
(S-pattern acceleration/decelera- w
tion A). In this acceleration/decel- -
eration pattern, fb (base frequency)
is always the inflection point of an
-8 shape, allowing acceleration/de-

o Pr. 29 "acceleration/deceleration pattern”

Set value 0

[Linear

-
3

" Output frequency
(H2)

[S-pattern

celeration time to be set according
~_ to the reduction in motor torque in
* ""the 60Hz or higher constant-output

operation range (Pr. 7, Pr. 8).

Note: For the,écceleration/deceleration time, set the time re-
quired to reach the base frequency (Pr. 3), not the accel-
eration/deceleration reference frequency (Pr. 20).

» Prevention of cargo collapse on
conveyor, etc.
Set "2" to provide an S-pattern ac- 5P lerati leration B]

- celeration/deceleration from f2
‘(current frequency) to f1 (target
frequency), easing acceleration/
deceleration shock. This pattern

‘has an effect on the prevention of

cargo collapse, etc.

9-16
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Pr. 29 - Pr. 36

o Backlash compensation for reduction gear, etc.
‘Set "3". This function stops the output frequency change tem-
porarily during acceleration/deceleration, reducing shock (back-
lash) generated when a reduction gear backlash is eliminated
suddenly. Use Pr. 33 to 36 for the setting.

Setting Factory
Pr. Number|Function Name Range Settin
L - Backlash '
: S - acceleration )
}Set \{alue_S . » 3 | stopping- ‘O 19 fOOHz 1Hz (9999)
frequency )
- Backlash .
- ? 4 acceleration Oto 0.5 seconds
55 T 360 seconds (9999)
as stopping time
3% Backlash :
= deceleration
a5 stopping 0to 400Hz | 1Hz (99_99)
) . - frequency
- by Dt2|Pr.36).
e P s | domwrstion | o0 015, |05 s0c®
stopping time

Note: Pr.-31 and 32 only are lmplemented as frequency jump

function. -
| o
B <Pr. 30 © See page 22-2>
" Pr. 31 "frequency jump 1A", Pr. 32 "frequency jump 1B"
o Pr. 33 "frequency jump 2A", Pr. 34 "frequency jump 2B"
Pr. 35 "frequency jump 3A", Pr. 36 "frequency jump 3B"
. Alldws a meéhanlcal'résonant point to be ’jumped Up to three
areas may be set, with the jump frequency top and bottom point
. set for each area.
. o The value set to 1A, 2A or 3A is a jump point and operatlon is
-performed at this frequency. '
' . qup (frequency avoidance) area
g
g
8 [peam

d

¢ Ther
within the se! avea is the running
frequency at the point. marked @.

Frequency setting signal

‘Note: 1. Frequency jump is not made when the set value is

- "9999" (factory setting).

2. Setting "3" in Pr. 29 switches Pr. 33 to 36 into the
backlash compensation setting functions. But Pr. 33
to 36 setting ranges are not displayed on the PU
screen. And the set values of the frequency jump
parameters are displayed in the parameter change list
and initial value list, that is, when Pr. 29 is set to 3,
the set values of Pr. 33 to 36 are not displayed in the
lists.

(Pr. 31 and 32 are valid as frequency jump functions.)

3. During acceleration/deceleration, the running fre-
quency within the set area is valid.
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Pr. 37

(1) Set "6"

Pr. 37 "speed display" _
© Pr. 51 "inverter LED display data selectlon"
Pr. 52 "PU main display data selection”
. Pr. 53 "PU level display data selection”

.. To change the mverter LED dlsplay

(running speed) in Pr. 51 "mverter LED dlsplay

‘data selection".
(2) Set Pr. 37 "speed display"” in accordance with the follow-

ing table:

___Running Speed Dlsplny

Pr. 37 Set Value

'vétofo-‘

: |e The displayed value is the motor speed.

e The set value is the number of motor poles.

Example When the set value Is “2*, 3600 (r/min) Is dlsplayed at
) the output of 60Hz..

11 to 9998

o Set the machine speed at 60Hz operaﬂon;
Example: When the set value is 150 (m/min), 150 (without

display unit) is displayed at the output of 60Hz.

Note: 1. Only

X frequency-related parameters (such as Pr. 1), set a frequency unit.

2. In the V/F control mode, the motor-speed is converted into the

" output frequency and does not match the actual speed. When the

- < magnetic flux vector control mode has been selected in Pr. 80 and

81, this display shows the actual speed (estimated value resulting
from the compensatlon of motor slip).

3. The factory ‘setting is "4" (poles) (1800 r/min is displayed at the

_output of 60Hz).

the display unit is set in this parameter. For the other

|  To change the PU level meter (PU level dlsplay)

(1) Set "6" (running speed) in Pr. 53 "PU level dlsplay data

selection".
. (2) Set Pr. 37 "speed display” wuth reference to the above

" table.

e To change the PU main monitor (PU main dlsplay)
(1) Set "0" (factory setting) in Pr. 52 “PU main display data

: ‘selection”.
, (2) Press the [HELP] key to call the selective monitor (other

- monitor) screen.
(3) Move the cursor (=) to "6 rpm” and press the [READ] key
to call the speed monitor screen (unit: r/min).
. (4) " Then press the [WRITE] key to define the speed monitor
screen as the first priority screen.

- /A CAuUTION

| A\ Always set the number of motor poles in Pr. 37.
‘ Otherwise, the motor may run at overspeed, damaging
- the machine. -
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Pr. 38 - Pr. 40

Pr. 38 "automatic torque boost"

= Pr. 39 "automatic torque boost starting current”

o Automatically controls the inv_erfer output voliage (torque) ac-
cording to the load current detected.

'Parameter : . .
Number .Factpry Seﬂlng Set Value
T Set the boost compensation value (%).
Pr. 38 0% Set "0" to disable the automatic torque boost. Normally
L , set “100°(%) to operate the automatic torque boost.
Pr.39 - - 0A ’ Set the automatic torque boost starting current (A)
) : Normally set "0"(A). -

Note: When the magnetic flux vector control mode has been selected in Pr.
80.and 81, the setting of the automatic torque boost is ignored.

= Pr. 40 "output terminél assignment"

« Any of 9 functions can be reassigned to the SU, IPF, OL and FU
output terminals |ndIV|duaIIy
Set a 4- dlglt integer in Pr. 40.
"The value in each digit indicates the function of the correspond-
ing terminal. -

Pr 40 |1st dlg_J 2nd digit ][ 3rd digit| | 4th dlglt]
| 1 |

Ssu IPF oL FU

- Factory setting......."1234"
.. Terminal SU : SU (up-to-frequency) signal
Terminal IPF : IPF/UVT (instantaneous power failure or un-
, : dervoltage) signal
Terminal OL. : OL (overload alarm) signal
Terminal FU : FU1 (frequency detection) signal

vi;: o F"g‘:;':"lFunctlon Name Operation Related Pr.
’ Output during operation when the
0 RUN |Inverter running |inverter output frequency reaches or —_
exceeds the starting frequency.
- - : Output when the output frequency
1, SU  [Up-to-frequency |reaches £10% of the set frequency. Pr. 41
o ) (Note 4) (Note 5)
) Instantaneous
i Output when instantaneous power
-2 |IPFAVT 5‘;::;";:::: °F ltailure or undervoltage occurs. -
- . f - Output while the current limit function Is
3 OL_ Overload alqrm ope?alln q. Pr. 22, 23
. Output when the output frequency
4. FU1 ::g:‘?:: Y reaches or exceeds the specitied Pr. 42, 43
detection frequency. (Note 4) i
Second . Output when the output frequency
5 FU2 |frequency reaches or exceeds the specified Pr. 50
detection detection frequency. (Note 4)
‘|Electronic Output when the electronic overcurrent
7 THP |overcurrent protection cumulative value reaches Pr.9
rotection alarm |85% of the set level.
PRG _|Program mode_{Output in the program mode. (Note 6) Pr. 79
PU‘ PU operation Output when the PU operation mode is _
mode selected. (Note 8)
9-19
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Pr. 40 - Pr. 41

Note: 1. 0" set in the first digit of the four digits is not displayed.
.. However, "0" set only in one digit is displayed.

2. The function of terminal RUN (output during inverter running)

_ is fixed. This function cannot be changed by using Pr. 40.

3. “Output® indicates that the built-in transistor for open collec-

- : tor output is turned on (conducts). :

4. In the PLG feedback control mode, the operations of up-to-
-frequency (SU) and frequency detectlon (FU1 FU2) are as
described below:

: SU, FU1 : Output when the actual speed {(frequency) under
" "the control of the PLG feedback signal reaches or
B exceeds the specified detection frequency. - .
°._FU2,  : Output when the inverter output frequency reaches
o ‘ or exceeds the specified detection frequency.
- 5. When the frequency setting is changed by the analog signal
- or the [A)[V] key of the PU, the output of the SU (up to
frequency) signal may alternate between ON and OFF depending
on the speed of that change and the timing of the changing speed
determined by the setting of the acceleration/deceleration
time. (Such alternation does not take place when the accel-
eration/deceleration time setting is "0 seconds”.)

6. Output when the inverter is switched to the external operation
mode (goes into the programmed mode), with "5" set in Pr.
79 "operation mode”.

. 6 cannotbe set. ..

. By settmg *9° in this parameter, the function of the output
terminal changes to a zero current detection signal when any

. of 4to 7 has been set in Pr. 17 (external thermal relay input).

® .

> Pr. 41 *“up-to:-fr‘eque_l'rcy sensitivity"

o Allows the output s:i'gn_al ON

. Running Adjustable range
. range to be adjusted between 0 5y feauency

‘and t 100% of the running frequ- s
ency whenthe output frequency g
reaches the running frequency. H
: 3
Output slgna.l
across SU-SE

Low: Output transistor ON, High: Output transistor OFF

9-20
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Pr.42 - Pr. 43

B ’Electrom‘aghetic
brake control signal

Artisan Technology Group - Quality Instrumentation ...

&

Pr. 42 “output frequency detection”, Pr. 43 "output
frequency detectlon at reverse rotatlon“

' ‘e The signal across terminals FU

and SE is switched low when the
output frequency reaches or ex-
ceeds the selected detection fre-
quency (value set'in "output fre-
quency detection”, Pr. 42), and
is switched high when it drops

" below the detection frequency.
. This function can be used for

electromagnetic brake opera-

" tion, open and other signals.

Setting a value in Pr. 43 "output
frequency  detection at reverse

- rotation" allows the frequency to
.be ‘detected exclusively for the
‘reverse rotation. (In this case,

- the set value in Pr. 42 is for the
“--forward rotation only.) This func-

tion is effective for switching the
timing of electromagnetic brake
operation between forward rota-
tion (rise) and reverse rotation
(fall) during elevating operation.
This parameter is factory-set to
"9999". In this state, the detec-
tion frequency is the Pr. 42 set
value for both the forward rota-
tion and reverse rotation.

Output signal
across FUSHE

Detection fre-
quency can be
set if required.

Output frequency

igh i€

Low: Output transistor ON, High: Output transistor OFF

Output frequency

Forward rotation

Detection frequency

Time

Detection frequency

Note: When the inboard option unit is used to exercise PLG
- feedback control, use the RUN (running) signal for brake
release. (If the FU (output frequency detection) S|gnal is
used, the brake may not be released.)
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Pr.44 - Pr. 49

I:O

_Pr. 44 "second acceleratlonldeceleratlon time", Pr 45
- "second deceleration time"

Pr. 46 "second torque boost", Pr. 47 "second VIF (base
frequency)" ;

e The external contact signal (across terminals RT-SD) allows

the-acceleration and deceleration times, boost _setting, etc. to
be changed together.

Effective for switching between two motors with different para-
meter setting, e.g. elevatmg and traversing. -

o : - A Signal across Terminals
- . Set.Function - RT-SD
o Parameter number OFF ON
Acceleration time Pr. 7 L -
Pr. 44 @
‘ |Deceleration time Pr. 8 ®
. i Pr. 45 @
" | Torque boost (manual) _Pr.0 - ® .
| Pr. 46 '
" -|Base frequency Pr. 3 s ,
Pr. 47 L ®

Note 1 Setting "9999" (factory setting) in Pr. 45 causes both
the second acceleration time and deceleratlon time to
be the value set in Pr. 44,
2. When the magnetic flux vector control mode has been
" . selected in Pr. 80 and Pr. 81, the setting of Pr. 46 is
ignored.: : ;
3. The second acceleratlon/deceleratlon time is the time
- taken for acceleration to the frequency set in Pr. 20
"acceleration/deceleration reference frequency", as in

| « This function is not valid-during ac-

“Pr. 7 "acceleration time" and Pr. 8 "deceleration time".

- Pr. 48 "second stall prevention operation current”

Pr. 49 "second stall prevention operation frequency"
« Allows the stall prevention (current
* limit) operation level to be changed § )
“within the range from OHz to the § —
frequency set in'Pr. 49. The setting °:
of a low value is effective for a stop £:£
“‘on contact,” which requires low 3°
torque at low speed. = =(®] o
(7]

_celeration and. is only valid during Pr. 49 Paning.

__ deceleration or at constant speed.
-« This function is invalid when "0" is set in Pr. 49 (factory setting).

- Note: 1. The set value (%) indicates a ratio of the current value to

the rated output current of the inverter.

2. Tomakea stop upon contact on a higher level, refer to page
19-1.

/A CAUTION

A Do not set a too small value to the second stall preven-
. tion operation current. The torque generated will reduce.
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Pr. 50 — Pr. 54

E>Pr 5‘0V“s’e.cbnd output frequency detection"

- o |n addition to the detected output frequencies set in Pr. 42 and
Pr. 43, another detected output frequency can be set.
e By setting "5" (FU2) in any of the first to fourth digits of Pr. 40,
the signal can be output from any of the SU, IPF, OL and FU
. terminals. The terminal signal is turned on at or above the set
frequency (the -built-in transistor is swutched on). (See the
section of Pr. 42 and Pr 43)

Pr. 51 "inverter LED display data selection”
Pr. 52 "PU main display data selection"
o . o - _Pr. 53 "PU level display data selection"
s . FOR Pr. 54 "FM terminal function selection"
S ~_Pr. 158 "AM terminal function selection"

Monitoring

of 21 types | -
of data

e By setting any. of the numbers in the following table, the

, required signal can be selected from among the 21 signals for
.. ..the monitor and output signals.

e There are two types of signal outputs: FM pulse train output
terminal and AM analog output terminal. Different signals can
be output at the same tlme Select the signals using Pr. 54 and
Pr. 158.

<Factory setting> :
< Pr.51..."1", Pr. 52...°0", Pr. 53..."1", Pr. 564..."1",
Pr. 158..."9999"

arameter Sot Value
- IDIspl Pr. 51 Pr. 52 Pr. 53 Pr. 54 : Pr. 158_|Full-Scale Value of
Signal Type  “ynie PU PU FM, AM, Lovel Metor
inverter maln level FM AM AM
LED monltor | meter terminal !nrmlnal terminal
No display - : | — X X 0 X X X —
. | Output frequency | Hz 1 0 1 i 101 1 Pr. 85
. : _ " {Output current A 2 0 2 2 102 2 Pr. 56
o . - ) . . ’ .- Output voltage \' 3 [} 3 3 103 3 400V or 800V
(P B . Alarm display - 4 [] x x x x =
s © % | Frequency set - - .
. L valis Hz 5 . 5 5 105 5 Pr. 5§
* | Running speed [ (mim)| & . 6 6 106 s |Yalue °!°“;f";.;’ Jrom
. s o F - ’ : Rated torque of
%* | Motor torque** % 7 * 7 7 107 7 applied r:\‘;tov x2
% | Converter output . p
voltage v 8 8 8. 108 8 400V or 800V
%t | Electronic - .
overcurrent : . Protection operation
o protection load . % | 10 10 10 110 10 level . -.
- |factor -
- - % [Output current ) ISR - ’
. eak value A 1" . 1" 1 11 1 P(. 56
% | Converter output i .
voltage peak v 12 Lo 12 12 12 12 400V or 800V
value
Inverter input Rated power of
= power W 13 * 13 13 13 13 applied motor x2
Inverter output ’ " | Rated power of
power w 14 ' S 14 14 14 14 applied motor x2
" [ \nput terminal
status — x . x x X X —_
inal
’ gg;:z:t terminal - . X . x X X X _
. W ]Load meter _ % 17 17 . 17 17 117 17 Pr. 56
% | Motor exciting K
current A 18 18 18 18 118 18 Pr. 56
.- I Position pulse: — X 19 X X x X =
. " [cumulative ' N
*1s i, .| energization time | - hr x 20 _X x x x _
. . 1440Hz is output to
"+, <% | Reference - A - FM terminal. Full-
voltage output - . X x . x 2 121 2 scale voltage is
Ca L X i : i . output to AM terminal.
- Lo . Orientation | . % 22 % % % x _
status
_ [Actual’
operation time hr x 2 x x X x _
Motor load ' Rated load of
factor . . % o 24 . X X X o applied motor x2
"9-23
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Pr.51-Pr.54

.o .Use Pr. 54 and Pr. 158 to select the function of the AM terminal

Note: - 1.Monitor cannot be selected for items marked x.

g -2 Settmg "0" in Pr. 52 "PU main monitor" allows the monitoring
of "output frequency to alarm display® to be selected in
sequence by the SHIFT key. (Factory setting)

3.The load meter is displayed in %, with the current set in Pr.
56 regarded as 100%.

A 'Frequency set value to output termmal status on the PU
- ~main monitor.are selected by "other monitor selectlon of PU
operation.
5.** "Motor torque” display is vahd only in the magnetlc flux
" ‘'vector control mode. :
6 When any of the signals marked ¥ has been selected in Pr 54
'FM terminal function selection®, the outputs of the FM and
_ . AMterminals are zero while the inverter is at stop or alarm.
- 7.Setting"1,2,5,6;11, 17 or 18" in Pr. 53 or Pr. 54 allows the
. tull-scale value to be set'in Pr. 55 or Pr. 56.
8.The cumilative energization time is calculated from 0 to
65535 hr, is then cleared, and is recalculated from 0. ’
9.By setting "0" in Pr. 53, the level meter display of the PU can
be switched off.
10.For the actual operation time, the length of time when the
. inverter is running is calculated. (The time when the inverter
is at a stop is not calculated.)
- ..~ 11.When the fast-response current limit function is activated,
the outputs of terminals FM and AM are zeroed. (To prevent
- this, make the fast-response current limit function invalid or
-use the extension analog output of the FR-EPA or EPE option.)
12.The orientation status functions properly when the FR-EPA
" option is used. If the option is not used, "22° may be set in
Pr. 52 but the orientation status does not function and "0" is
displayedx.

in accordance with the following table:

Artisan Technology Group - Quality Instrumentation ..

Pr. 158 Pr. 54 FM, AM Terminal
Set Value Set Value Output Sta_tus Remarks
The calibration Pr.
1to 21 900 value may only
9999 . tBeﬂi:\:?sFohflt:'t}? tﬁr be read and written.
(factory setting) signal setin Pr. 54. | The calibration Pr.
i 101 to 121 : 901 value may only
be read and written.
1to21* |The FM teminal
outputs the signal set |Both the calibration
1 to 21 in Pr. 54, Pr. 900 and Pr. 901
101 to 121*|The AM terminal values can be read
outputs the signal set |and written.
in Pr. 158.

*. When any of "1 to 21" has been set in Pr. 158, setting either
any of "1 to 21" or any of "101 to 121" in Pr. 54 causes the
same signal to be output from the FM terminal.

<Setting example>
To output the output frequency from the FM termmal and the
output current from the AM terminal
« Set 1in Pr. 54 (adjust the full-scale value in Pr. 55).

« Set 2 in Pr. 158 (adjust the full-scale value in Pr. 56).
For adjustment, see pages 11-1 to 11-3,
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Pr. 55 - Pr. 56

- o Pr. 55 "frequency monitoring reference"
Pr. 56 "current monitoring reference"

e Set the frequency or current
- which is referenced for display
‘when the frequency or current is

selected for the FM and AM ter-

1440Hz (tem inal FM)
10VDC (terminal AM)
Full scale (PU level m onitor)

. . . >
- minals and PU level meter dis- g
- k]
play. 5
C 5
‘Monltor | | - =
. E:"'J::I:L"'g’ Scroen "‘,‘.“'::, FM, AM Terminal o
| Settin Selection Pr. 53 Function Selection
P 9 .| (Setting St Pr. 84 Setting
L | Tunty ng : Output raquency
N N . seol 9
8‘."3’“' LA I ) 1 101 Running speed
Af .
_ | monitoring | f setting
——1 ref o (Hz) -~ -~ s 5 108 1440Hz (terminal FM)
Pr. 55 ; ) 10VDC (terminal AM)
. :‘:::;"9 o 6 108 Full scale (PU level monitor)
(Pr. 87) - \
OQutput | pme e s e e -
@ 2 v 2 102 -
I | Peakl 1" 1 " s
on ing |(A) , 2
[ reference |{oad ' a~
Pr. 56 moter )] 17 17 117 ;
Motor . .g-
exciting | 18 18 118 o
(A) e i
’ :‘l:t':rv;:_ Terminal |Terminal gﬂﬁ::ﬁm?un
___] Setting method using dication FM out- . |AM out- Load meter
Pr. 55, Pr. 56 at full- put at put at Motor ex. |
scale. 1440Hz. |10V. *

Note: 1. FM maximum output f is 2400Hz. Hence, adjust Pr. 55.
If Pr. 55 is not adjusted, the output of terminal FM will
- -~ - be stabilized.
' 2. AM maximum output voltage is 10VDC.
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Pr. 57 - Pr. 58

" Pr. 57 "coasting time for automatic restart after
instantaneous power failure/commercial power supply-

= inverter switch-over"

Pr. 58 “rise time for automatic restart after
instantaneous power failure/commercial power supply-
mverter sw1tch-over"

e Allows the inverter to be restarted without stopping the motor

(with the motor coasting) when the commercial power supply is

switched to the inverter operation or when the power is restored

after an instantaneous power failure. (When automatic restart

operation is set, the alarm output signal will not be switched on
_at the occurrence of an instantaneous power failure.)

¢ Pr. 57 "coasting time for automatic restart after instantane-

ous power fallurelcommerc|al power supply -inverter
swnch-over

" Automatic Restart Operation
set Value. Enable/Disable
9999 (factory settmg) - - : Disable -
0, 1 to 5 seconds * - Enable’ '

Coasting time indicates a waiting time for automatic restart after
power restoration.
* Setting "0" in Pr. 57 sets the coastlng time to the following
~“standard time. Most applications can be satisfied with this
setting. This time may be adjusted between 1 and 5 seconds
according to the magnitude of load inertia (GD) and torque.
~ 5.5K/7.5K.......1.0 second '
11Kand up .......... 3.0 seconds

« Pr. 58 setting of "rise time

for auto matic restart after Mo

- instantaneous powerfai- 3§ s vica & ] Motor
ure/commercial power :—°° Inverter  f——21
supply-lnverter switch- 3 - :_-_‘
over” ' o |
Normally, operatlon is sat- os j:q '

- isfactory with this parame- oo L |
ter remaining at the factory MC switching }
setting of 1.0 second. The {_seauence_]

~output voltage rise time for ~

“restart control may also be ©S 8= G onnect CS-5D
adjusted between 0.1 and 5 SD @) when used for only
seconds ‘according to the automatic restart af-
-magnitude of load specifi- power failure.

cations (inertia, torque). -

: Note: When any value other than 9999 is set in Pr. 57, discon-

nection of terminals CS and SD will make the inverter
" inoperative.
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Pr. 57 —Pr. 59

Manual controlier

/N CAUTION

/\ Provide mechanical interlocks between MC1 and MC2. .
The inverter will be damaged if power is input to the
- inverter output section.
After occurrence of an instantaneous power failure, the
motor will start suddenly (after reset time has passed).
When the automatic restart after instantaneous power
failure function has been selected, keep away from the
motor and machine.
. When the automatic restart after instantaneous power
“failure function has been selected, apply the supplied
- CAUTION seal to an easily identified place.

2> Pr. 59 "remote setting function selection”

« By setting "1" or "2" in Pr. 59, the functions of the RH, RM and
RL terminals can be changed to the remote settmg input func-
tions.

o Merely settlng thls parameter provides the acceleration, decel-
eration and setting clear setting functions of the FR series
FR-FK motorized speed setter (option).

» RH (acceleration) and RM (deceleration) allow the frequency to

~ be varied in the range 0 to the maximum frequency (set value

in Pr. 1 or Pr. 18)

~ « When the remote function is used, the frequency output by the
" inverter can be corrected as indicated below:

In the external operation mode: Frequency set by RH/RM opera-
tion + external operation frequency except multi-speeds

“In the PU operation mode: Frequency set by RH/RM operation
+ PU operation frequency

Operation
Frequency set value
storage function (*)
% —

0 o]
o) X

Pr. 59 Set Value :
o Remote setting function

N |- O

x:no, O:yes

* As soon as RH SD and RM-SD are kept open for more than

about one minute or the STF (or STR) signal is switched off, the
remote setting frequency (frequency set by RH/RM operation) is
stored into memory. If power is switched off once and then
switched on again, operation is resumed with this set value.

. - [ operation example |

Note: Acceleration and deceleration times

are Pr. 44 and Pr.45 set values.
Forward rotation -9STF
Reverse rotation *4STR
Acceleration i S-4RH
Deceleration ¢ -4RM
Setting clear & S4RL
SD

L

Wiring length within 30m

9-27
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Pr. 59 — Pr. 60

Note: The frequency set value up/down times are set in Pr. 44
and Pr. 45, but the output f acceleration/deceleration
L _ . times. set in Pr.. 7 and Pr. 8. Therefore, the actual
S B acceleration/deceleration times become the longer set
values respectively.

/A\ CAUTION

A When selecting this function, re-set the maximum
frequency according to the machine.

& Pr. 60 "intelligent mode selection"

e By selecting this parameter, the inverter is automatically ad-
justed as if the appropriate value had been set in each parame-
ter, without needing to set the acceleration and deceleration
times and V/F pattern. This operation mode is useful to perform
operation immediately without making fine parameter settings.

2 SRV

et Y e e e A

%

YTV

VNN N T TV

T S Z - A

B s

(Note 1)

The inverter automatically selects appropriate parameters.

‘ Automat-
Pr. 60 :
Set Ically Set
v:’;: o Function Operation Parame-
; ters
0 |Ordinary
(factory |operation — —_
setting) |mode
Set when it is desired to ac-
celerate/decelerate the mo-
tor in the shortest time. The
inverter makes acceleration/
deceleration in the shortest
Shortest ltime using its full capabili-| _Pr.7
1.2 |tion/de- [ties- During deceleration, an (Shortest)
’ celeration|insufficient brake capability Pr.8
mode may cause the overvoltage|(Shortest)
- . |alarm (E.OV3).
- ¢ Set value "1°: current limit
value 150%
¢ Set value “2": current limit
value 180%
The self-learning system
automatically sets the boost
value, acceleration and de-
celeration times so that the
current during acceleration
“|Optimum |/deceleration is lower than
- accelera- [the rated current of the in- Pr.0
3 . [tion/de- |verter. Optimum operation| Pr.7
celeration|can be carried out by fully| Pr.8
mode utilizing the inverter capa-
bilities in the rated continu-
ous range.
Appropriate for applications
where the load will not vary
largely. (Note 2)
9-28
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Pr. 60

Automat-
Pr. 60
: Set ically Set
v:ft: o | Function of”““"" Parame-
- ters
Tunes the inverter output
voltage online so that the in-
verter output voltage is mini-
4 Energy- | ized during constant| Output
saving -
mode -speed operation. (Note 6)| voltage
Appropriate for energy-
saving applications such as
fan and pump.
Automatically controls the
inverter output voltage so
that the. maximum torque
can be delivered in the driv-| o
Elevator ing and regenerative modes. Pr. 13
5,6 mode - Appropriate for a counter- (2i-|z)
balanced elevator. Pr. 19
« Set value "5": current limit ’
value 150% .
« Set value -"6": current ||m|t
value 180%
Brake e The function of the output
——— /| 7.8 |sequence| termminal changes to brake| ——
__[mode release. )

. Because of the learning system, this control is not valid the

. When the magnetic flux vector control has* been selected

. If an overvoltage (OV3) trip has occurred durlng operatlon in

.'When any of "1 to 8" has been set in Pr. 60, the parameters

. When the motor is decelerated to a stop in the energy-saving

. The optimum-acceleration/deceleration mode is only valid for

. When more accurate control is required for appllcatlon set
parameters. manually.

first time.

using Pr. 80 and Pr. 81, the settings of the energy-saving
mode and elevator mode are lgnored (Magnetlc flux vector
control has priority.)

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

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

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

mode, the deceleration time may become longer than the
setting. :
Also, since an overvoltage is more likely to occur in this mode
than in the constant-torque load characteristic, set a longer
deceleration time.

the frequency setting of 30.01Hz or higher.

~9-29

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com ’



AV

SN YT

v

D A 2 e

N

TNV T T T Y

TNTTTY T YTV YT Y

L A e A Vo A %

v

" Pr. 61 —Pr. 64

Pr. 61 "reference current”

=2

Pr. 62 "reference current for acceleratlon

Pr. 63 "reference current for deceleration"
Pr. 64 "starting frequency for elevator mode"
« Set these parameters to improve performance in the intelligent

mode

| Note: These parameters are valid only. when any of “1 to 6" has
- been selected in Pr. 60.

[Pr.61] Referehce 'current (A)

__Set Value __Reference Current
9999 " R
(factory setting) Rated inverter current
0-to 500A

Set value (rated motor current)

- [Pr.62] Reference current for acceleration (%)

-The reference value setting can be changed.

(The reference- value differs between the shortest acceleration/
deceleration- mode and optlmum acceleration/deceleration

- ‘mode.)
Set Value Reference Value Remarks
- 1150% (180%) is the limit Shortest acceleration/decel-
. 9999 value. eration mode
(factory setting) | - . - Optimum acceleration/decel-
100%“ is the optimum value. eration mode
The set value of 0 to 200%  |Shortest acceleration/decel-
0 to 200% " lis the limit value. eration mode
The set value of 0 to 200% |Optimum acceleration/decel-
is the optimum value. eration mode

Reference current for deceleration (%)
(The reference value differs between the shortest accelera-
tlon/deceleratlon mode and. optlmum acceleration/deceleration

mode )
Set Value .Reference Value Remarks
o oy - Shortest
;:I?.af (180%) is the limit acceleration/deceleration
9999 - ) mode
(factory setting) Optimum
100% is the optimum value. - acceleratlonldeceIerat|on
) ) mode
o Shortest
The se.t v.alue of 0 to 200% acceleration/deceleration
is the limit value. mode
0 to 200%

The set value of 0 to 200%
is the optimum value.

Optimum
acceleration/deceleration
mode

Starting frequency for elevator mode

Set Value

Set Frequency

9999
(factory setting)

2Hz is the starting frequency.

0 to 10Hz

starting frequency.

The set value of 0 to 10Hz is the
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Pr. 65 - Pr. 66

™ Pr. 65 "retry selection" : e
e This parameter allows the selection of the errors reset for retry.

.. Errors Reset Set Values

Inverter
LED
display

for Retry

Parameter
unit display

0

(factory|

setting

[

L

E.OC1-

ocC Duriﬁg Acc

E.OC2

Stedy Spd' Oc

E.OC3

Oc burihg Dec

E.OV1

Ov during Acc

E.OV2-

Stedy Spd Ov

E.OV3

Ov During Dec E

’

E.IPF

Inst. Pwr. Loss

“|E.UVT -

Under Voltage

"|E. BE

Br. Cct, Fault:

-|E. GF .

Ground Fault

JE.OLT

Stll Prev STP

|e.oPT

Option Fault, i

|e. PE

Corrupt Memry

]

E. THM

Motor Overload

E. THT

Inv. Overload

- fe.oHT

OH Fault

e ReT

Retry No. Over

{E. CPU

CPU Fault

™

Note:;i_ndi.cates the errors selected for retry.

/\ CAUTION

A When the retry function has been selected, keep away
from the motor and machine unless necessary. The
motor will start suddenly (after a predetermined time has

e -.. passed) after occurrence of an alarm.

© . When the. retry. function has been selected, apply the
supplied CAUTION seal to an easily identified place.

M <Pr. 66 © See the section of Pr. 225

-
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Pr. 67 - Pr. 69

Pr. 67 "number of retries at trip occurrence"
> Pr. 68 "retry waiting time"
Pr. 69 "retry count display erasure"

o Retry is a function which causes the inverter to automatically
- reset a trip at its occurrence, make a restan, and continue

* operation.

¢ In-Pr. 67, set the number of retries at trlp occurrence

Pr. 67 Set Value Number of Retries , Alarm Sl@al
O (factory setting)- |Retry is not made. : —
1 to 10 1 to 10 times Not output. S
101 t0 110 1 to 10 times Output.

Note: The setting range of 0 to 10, 9999 is displayed on the setting
display screen of the PU. 101 to 110 is not displayed.

e Using Pr. 68, a waiting time between alarm occurrence and

" restart can be set in the range 0 to 10 seconds.

« By reading the value of Pr. 69, the cumulative number of restart
times made by retry is provided. The set value of "0" erases the
cumulative number of times.

Note: 1. Since the inverter automatically starts operation after the
retry waiting time set in Pr. 68 has elapsed, this function

- mustbe used with care so as not to jeopardize the operator.

2. The cumulative number in Pr. 69 is incremented by 1" when

' retry operation is regarded as successful, i.e. when normal
operation is continued without any alarm occurring during
a period four time longer than the time set in Pr. 68 "retry

" waiting time"” after the start of the retry.

. 3. If alarms have. occurred successively durmg the above
period for a time longer than the waiting time setting, differ-
ent displays may be provided on the inverter LED and PU;

- the most recent display on the inverter LED -and the first
_ retry display on the PU.
_For ‘errors occurring at retries, the definition of onIy the
alarm that occurred at the first retry is stored.
4. When the inverter trip is reset at the restart time, the data
-, of the electronic overcurrent protection, regenerative brake
duty, etc. is not reset. (Different from the power-on reset.)
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Pr.71

Pr. 0 "torque boost (manual), Pr. 3 "base frequency"
= Pr. 9 "electronic overcurrent protectlon
Pr. 71 "applied motor”

"o Mitsubishi’s new constant-torque motor (SF-JRCA) and previ-
. - ous constant-torque motor can be run continuously at 100%
torque down to low speed under magnetic flux vector control
-and V/F control, respectively. Without requiring the load
torque to be reduced at low speed, they can be run continu-
» ously at constant torque (100% torque) over a 10:1 speed
~--C°"S:2: otr°’q”e ~ - - ratio (6 to 60Hz). The settings for magnetic flux vector control
: S N - are given on page 14-1.
When Mitsubishi’s previous constant- torque motor is used,
the settings of the following parameters must be changed
Pr. 0 "torque boost (manual)®
T e ......7.5K and below-4%, 11K and above-2%
Pr. 3 "base frequency"
T e, 60Hz (factory settlng)
© Pr.9 “electronlc overcurrent protection”
[ fessesnennias rated current of motor
Pr. 71 "applied motor" ‘
' v set value "1"

| Note: When the old type 200V series 4-pole constant-torque motor
(SF- JRC) is to be used, the special parameters must also be
set in addition to the above parameters. For full information on
the setting method, see page

‘> Pr. 71 "applied motor"

* Inaccordance with the following table, set this parameter for the
motor used:

Pr. 71 Set Value Characteristic of Electronic Overcurrent Protection
0 - For a general-purpose motor (factory setting)
1 For Mitsubishi constant-torque motor

) For a general-purpose motor
2 (Note 1) 5-point flexible v/f characteristic

3 Standard motor "Auto tuning setting” is
13 Constant-torque motor selected
4 Standard motor Auto tuning data read/change
14 Constant-torque motor setting is enabled
5 Standard motor Star ' Direct input of
15 Constant-torque motor connection | i or constants
6 Standard motor Delta is enabled
16 Constant-torque motor connection
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Pr.71-Pr. 72

Note: 1.. For the adjustment of the 5-point flexible v/f charac-
~ teristic, refer to page 17-1.
- The ratio of the output voltage to the output frequency
- . of the.inverter (V/F characteristic) can be set as de-
. sired. :
--2. When "9999" has been setin Pr. 19, "2“ cannot be set
- in Pr. 71. When' "2" is selected in Pr. 71, set the
. appropriate value-(other than "9999") in Pr. 19."
. 3. When "2" has been set in Pr. 71, the setting ranges of
Pr. 100 to Pr. 109 are not dlsplayed on the PU screen.
PR . At this time, if the set value of any of Pr. 100 to Pr.
e N - 109 is changed; the new set value is not dls-played in
R B . the "INITIAL VALUE LIST" and "CHANGE LIST".
_i.-4. Set"3" or "13" for auto tuning. :
.. For full mformatlon on "4to0 6, 14 fo 16" settlngs see
S page 15-2.
6. 20, 23 and 24 are also available for setting but should
" notbe set as they are only for setting by the manufac-
turer.

(4]

/N CAUTION

A Set t<his'parameter correctly according to the motor used.
Incorrect settmg may cause the motor to overheat and
o burn

. Pr. 72 "PWM freﬁuancy selection”

e The FR-A series PWM carrier frequency of 14.5KHz can be
changed by using Pr. 72 when this frequency must be changed
due to the effect of motor/mechanical system resonance. Low-
“ering the PWM catrrier frequency will increase motor noise but
reduce inverter-generated noise and leakage current.
. ¢ During operation, the set value may only be changed or written
- in either of the following ranges:

(1) 0.7kHz to 2.0kHz

.. (2) 2.1kHZ to 14.5kHz

Note: Any value outside the ranges (1) and (2) cannot be written
during operation and should be written during a stop.
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Pr.73

terminal 1 -

.| pr.723 | Terminal | Terminai 2 In::;":;:;:; o Tel';";:'t" 4 g]‘:‘ec'{::: Polarity
Set Value | AU Signal | Input Voitage .1 ato 20;nA .2 Reverslible
#* 0to10V 0to+ 10V
#* OtoSV Oto+ 10V x
2 # Otoi0V 0tot 5V *3
3 # OtoSV 0to+ 5V
44 No 0 to 10V #* Otot 10V x o
5 - _OtoSV # 0Otot5V
10 .- ‘ #* . -Oto 10V Oto+ 10V
11 # _ Oto5V 0to + 10V x
12 . |%  Oto 10V Oto + 5V (o]
13 |®  0QtoSV 0to + 5V
14 o 0to 10V |% Otot 10V °
_15 0 to 5V #* Otot5V
Otot 10V
x _ Oto 10V x
2 o 0tot 5V *3
3 0to + 5V
4. Yes Oto 10V x * O o
5 0 to 5V .
10 A1 Oto+ 10V |
1 L x Otox 10V X
12° ' 0to + 5V (o]
13 Otoz 6V
14| “0to 10V - °
15 0 to 5V -

>‘ o Pr.473 "0 tc 5V "0 to 10V selection”

-e Select the override function to make the main speed settlng

using the auxiliary frequency setting terminal 1. Set the input
specifications of terminals 1, 2, and 4 and the presence/ab-
sence of the override function.

~ *1:The value of terminal 1 (auxiliary frequency setting input) is

added to the main speed setting signal of terminal 2 or 4.

*2: When override has been selected, terminal 1 or 4 is for the

main speed setting and 2 is for the overnde signal (50 to 150%
at 0 to 5V-or 0 to 10V).

: *3: Indicates that a negative- polarity frequency command sugnal

is not accepted

Note: 1. x indicates that a signal is not accepted.

2. To change the maximum output frequency when the maxi-
‘mum frequency command voltage (current) has.been input,
use the frequency settlng voltage (current) gain, Pr. 903
(Pr. 905). '

- At this time, the'’command voltage (current) need not be
input. .
Also, the accelerahon/deceleratuon time, is not affected by
the change of Pr. 73 setting. '

3. The set value hatched is the factory settlng The % indi-
cates the main speed setting.

4. When the set value of Pr. 22 is "9999", the value of terminal
1 is for the stall prevention level setting.
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Pr.74 -Pr. 75

= Pr. 74 "input filter time constant“

. o Allows the settmg of the built-in filter time constant in the
external voltage or current frequency setting signal input sec-
_ tion. Effective for eliminating noise in the frequency settlng
“circuit.
» Increases the f||ter tlme constant if stable operation cannot be
performed due to noise. A larger set value results in- Iower
response

© Pr. 75 "reset selection/PU disconnection detection

e Detecting that the PU (parameter unit) has been disconnected
from the inverter, this function brings the inverter to an alarm

~ stop. Also, this function allows the reset (terminal RES) function
to be selected. "

¢ Operation
When this parameter has been set to detect the disconnection
of the PU, and the PU is disconnected, the inverter comes to an

alarm stop.

Pr.75 | : S

Set Description
Value :
-1 o ‘ S
.| (factory | Reset input normally enabled. ® .
setting) : : Operation will be continued with
Reset input enabled only when  |the PU disconnected.

1. |the protective function is
activated. g
2 |Reset input normally enabled. When the PU is disconnected
|Reset input enabled only when |, /ror is displayed and the

3 the. protective function is inverter output is shut off. (Note)
activated. i

* By short-circuiting across terminals RES and SD during opera-
tion, the inverter shuts off output while the signal is on, the data
of electronic overcurrent protection and regenerative brake duty
is reset, and the motor is coasted to a stop.

Note: 1. If the PU had been disconnected from initial start, this is
not defined as an alarm.
2. This disconnection detection judges that the PU is discon-
nected when the PU is removed for more than 1 second.
3. When the FR-PUO1E is used, this function can also be
*  used. Note that the alarm display of the FR-PUO1E is
*E.PE" and that of the inverter LED is "E.PUE".
4. To resume operation, reset the inverter after checking that
‘the PU is connected securely.
5. The motor is decelerated to a stop when ther PU is discon-
nected durlng PU jog operation with “2" or “3" set in Pr. 75.
The motor is not brought to a stop at occurrence of the PU
... disconnection alarm.

T A caumon

| A Do not reset the inverter with a start signal on.
When reset is actioned, the motor will start instantane-
ously, creating.a hazardous condition.
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Pr.76 - Pr.78

.= Pr. 76 "alarm code output selection”

~» When alarm occurs, its code can be output as a 4-bit digital
signal from the ‘open collector output terminals. When pro-
_grammed operation has been selected, this parameter also
“'serves as a group operation signal output. -

Set Value }——— - Output Terminals
su_| _wF_| oL | Fu

Depends on'the output termir{al. assignment (Pr. 40).

0
(factory setting)
1

Alarm code Alarm code Alarm code Alarm code

bit 3 bit 2 bit 1 ' bit 0
Normal operation...... Operation status signal
-2 - T . (same as set value "0°)
] Alarm occurrence......Alarm code signal
(programmed [Outputat . |Group 3 Group 2 Group 1
" operation time-out operation operation . operation
- output) : ) )

Note: For alarm codes, see page 23-4,

" Pr. 77 "parameter write disable selection”
"o Prevents parameter values from being written from the parame-

ter unit. :
4 Inhibited, _Set Value I Write Disable Function
0 : Parameter write enable (only at stop in PU operation
(factory settin ) mode) (Note 1)
1 Parameter write disable (Note 2)
2 Parameter write also enabled during operation in PU
operation or external operation mode (Note 3)

Note: 1. Monitor-related parameters Pr. 51 to Pr. 56 can be set at
any time.
2. Write is allowed for Pr. 77 and Pr. 79 operatlon mode
selection”,
3.. Write is disallowed during operat|on for Pr. 22, 23, 48, 49,
60, 66, 71 and 79 to 81.

/\ CAUTION

A During op,efatibn, do not change the p‘arameter settings
unnecessarily, the new settings may cause an alarm may
~occur in the inverter, causing the motor to coast.

o Pr. 78 "reverse rotation selection”

-« Set Pr. 78 to prevent any reverse rotation fault resulting from
the mis-input of the start signal.

- Set Value - Direction of Rotation
0 - - |Both forward and reverse rotations allowed (factory setting)
1 Reverse rotation disallowed
2 Forward rotation disallowed

Note: This function is valid for both the parameter unit and

~ external operations.
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Pr.79

External operation mode

= Pr 79 "operatlon mode selection”

o Allows operation to be performed in either or both of the external
“signal and parameter unit operation modes of the inverter.

- Set Value - Description
0 Operation can be switched between the parameter unit and
(factory setting) |external operation modes.
4 . |Operation is only allowed in the parameter unit operation
mode. - .
2 Operation is only allowed in the external operation mode.
: 3. Running frequency....Set from the parameter unit
_(Note 1) . |Start signal............... External signal input
4 Running frequency....External signal input
(Note 1) Start signal............... Input from the parameter unit
5 Programmed operation
(Note 2) Operation start...STF, timer reset...STR,
. group selectlon .RH,RM,RL
5 -
(Note 4)° PU operation interlock
(Note 4) .|External signal-based operation mode switching
Note: 1. In the parameter unit/external signal cbmbined\ op-
eration mode, the following signals are made valid:
Set Operatlon Frequency Start Slgnal
Value|.
Parameter unit Terminal symbol
3 |e Direct setting and [A)/[V] key setting « STF -
: o STR ‘
Terminal signal Parameter unit
e Across 2-5 0to 5VDC o Forward rotation key
e Across 2-5 0 to 10VDC + Reverse rotation key
¢ Across 4-5 4 to 20mADC
: Across 1-5 0to + 5VDC
4 Oto t 10VDC
. Jog frequency
(Pr. 15)
(JOG/OH)
- - [ Multi-speed selection ‘
o Jljr 4t06,24t027)

2 Forthe adjustment of the programmed operation func-

-tion, see page 16-1.

3. This function number can also be rewritten

" external operation mode.

The settings of the other parameters cannot be |
changed. To change any of the other settings, set "0"
~or "1" in Pr. 79 to switch to the PU operation mode.
4. Forfull information on the PU operation interlock func-
tion available with the set value of "7" and the external
signal-based operation mode switching function avail-

able with the set value of "8", see page 18-1.

in the
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Pr.79-Pr. 145

e The programmed operation function allows 10 types of opera-
_ tion starting time of day, direction of rotation and running fre-
quency to be set individually for each of the selected three
groups. This function allows the inverter to be automatically run
in the preset operation schedule and operation pattern. If a
power failure occurs, operation can be. continued without cor-
-rupting the set schedule by installing the FR-EPD automatic
. control compatible unit. This unit contains a backup battery.
- When the PU operation interlock signal is switched off, the PU
.. operation interlock function forcibly switches the operation
mode to the external operation mode. This function prevents the
inverter from not starting operation under the external command
- -if the mode is left unswitched from the PU operation mode.

_c:)rlPr 86 "mbtor capacity" Pr. 81 "number of motor. poles" |

- Set these parameters to perform operatlon in the magnetic flux

vector control mode. To select the magnetlc flux vector control

“(150% B mode, set the applied motor capacity in Pr 80 and the number

torque / R ~of motor poles (2, 4, 6) in Pr. 81. ’
) C When a constant-torque motor is used, set "1" (constant-torque
“motor) in Pr. 71 "applied motor".
For more information, see page 14-1.

e When any of "12°, "14" and "16" is set in Pr. 81, the input of the

 RT signal shifts the inverter to V/F control. The RT terminal can
" be used for stop-on-contact control (during a stop only).

M <Pr. 83, Pr. 84, Pr. 96 © For the setting method, see page 15-1>

= Pr. 145 "parameter unit language switching"

o Allows selection of the language displayed on the FR-
PUO2ER/FR-ARWER four-language parameter (copy) unit

(option).
Set Value | Language Displayed
0 Erlgllsh (factory setting)

1 |German

2 French

3 Spanish

‘Note: This function is not valid for the FR-PU02, FR-PUO2E or

- - FR-ARW parameter (copy) units.
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Pr. 152 - Pr. 153

‘> Pr. 152 "open motor circuit detection level"

Pr. 153 "open motor circuit detection time"

« As torque is not generated when the inverter output current of

"0", a load drop may take place when the inverter is used in a
vertical lift application. To prevent this, the output current [0]
signal can be output from the inverter so that the mechanical

-~ brake is engaged when the output current becomes [0].
« If the output current detected during motor operation remains

lower than the value set in Pr. 152 "open motor circuit detection
level" for longer than the time set in Pr. 153 "open motor circuit
detection time", the open motor circuit detection signal is output

- -as an open collector signal from the output terminal PU of the -

inverter (Pr. 40 "output terminal assignment” = 7).

_| Parameter | . , | setting | Factory
Number Na;l?e . Range | Setting Remarks
- | Open motor circuit o 100%: rated
152 detection level 0to 50% _5% current value
153 Open motor circuit | 0.05 to 1 0.5
s detection time second | seconds
External thermal
17 relay input Oto7 (0]

* (1) Setting of the open motor circuit detection level

In Pr. 152 "open motor circuit detection level”, set the ratio (%)
. of the output current to the rated current relative to 0[A], at
~which the open motor circuit is detected.

" (2) Setting of the open motor circuit detection time

Set a period of time from when the "open motor circuit detec-
tion level" set in Pr. 152 is reached to when the open motor
circuit detection signal is output to the terminal PU.

P JOG/OH MRS Terminal Pr.40:9
Fr A7 Normally Normally PU | Zero current
Setting| JoG OH open input | closed input |signal| detection
0 o | — [ —
N L] el ) —
2 (] — — [
3 — | ® — [ )
4 e | — ® —
5 — | ® [ — _ PY
6 ® | — — ®
7 — | ® — ®

* To output the open motor circuit detection signal, set 9 (PU operation mode)
in Pr. 40 "output terminal assignment® and further set any of 4 to 7 in Pr. 17
*external thermal relay input®.

« Timing chart

OFF ON
Start signal —l
Pr. 152 "open N,

motor circuif de- Pr. 152
tection level®

E‘Gl_ i\ Output

current 0

'

N ¢ T 100msec:

: [ [} : [A]
Open motor cir- OFF : I ON | OFF | I ON
cuit detection — —
signal output o o

Pr. 153 Pr. 153
Detection time Detection time
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Pr. 152 - Pr. 155

Note: When the current rises above the preset detection level,
the open motor circuit detection signal remains on for
about 100ms. -

/\ CAUTION

A Do not set a too large value to the open motor circuit
detection level or open motor circuit detection time.
When the output current is low and torque is not gener-
ated, the detection signal may not be output.

’ A If the open motor circuit detection signal is used, provide
. asafety backup, such as an emergency brake, to prevent

the machine and equipment from resulting in hazardous
- -~ conditions. .. -

2 Pr. 155 "terminal RT activated condition selection”

e The condition activated 'by the second control function selec-
“tion (terminal RT) can be selected.

" Pr. 155 Set '
Value .. Second Control Function Condition
0: Immediately activated and deactivated according to the sig-

(factory setting) {nal ON/OFF of terminal RT.

Activated only when the signal of terminal RT is ON at con-
10 stant speed. (The function is not activated during accelera-
___|tion/deceleration if the signal of terminal RT is ON.)

Note: "1" or "11" is for exclusive use by the manufacturer and

must not be set.
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Pr. 156

= Pr. 156 "stall prevention operation selection"

« By setting Pr. 156, stall prévention (overcurrent stall prevention)
and fast response current limit can be disabled for different
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situations.
Fast- .
. Response .. Stall Prevention Selection OL signal Output
Current Limit
) ] Function
) Selection
: [4 Pr.186 (o .. Activated |O.... Activated O.... Operation Factory
Set Value |g.... Not " |®.... Not activated continued Setting
activated .... Operation
. - not continued *
During
During During
acceleration c:j:‘:dn' deceleration
1] [o] O - o o] O-
1 (] [o] o - 0O o
2 O. [ ] (o] [¢] )
3 (] [ ] o o o]
4 (9] (o] - @ (o] [ 1
5 [ ] [o] [ ] (o] (o]
6 o ° ® _o o
7 [ ] [ ] [ ) -0 o
8 -0 o o) ° o
9 e (o] o) [ o
10 [o] [ ] (o] [ 2 o]
11 [ ] [ ] o [ ] o
12 (o] o (] . ] o
i3 [ ] (o] [ ] [ ] o
14 0 ° ° » o ;9
15 ) o [ ® o) '
16 o o 0 o ®
17 o 0 - o o °
18 o ° o o .
19 ° ° o o )
20 [e] o [ ] [o] [
21 o 0 ) o .
22 o ° ) o °
23 ° ° ° ) .
24 o o o ) .
25 [ ] O o [ ] K ]
26 i) ° o ) °
27 [ ] [ o [ ] [ ]
28 (o] o] [ ] [ ] [ ]
29 [ o [ e [ X
|30 | [o) N ) ° [ ®
31 [ ] X ] ® [ ] [ ]
100 D (o] (o] (0] o (o]
R [ ] [ ] [ ] [ ] o]
D: Driving R: Regenerative
.Note: 1. When "Operation not continued at the time of OL signal
i output® has been selected, the "E.OLT" alarm code (stop
by stall prevention) is displayed and operation stopped.

2. The output voltage reduces during stall prevention opera-
tion. When high torque is required (e.g. for an elevator), set
the parameter in the following procedure:

1. Record the Pr. 77 value in advance.
2. Set "701" in Pr. 77.

. 3. 8Set "1"in.Pr. 156.
4. Return Pr. 77 to the previous value.
This completes the setting.
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Pr. 156 — Pr. 159

Artisan Technology Group - Quality Instrumentation ..

/\ CAUTION

to be longer.

A Always perform test operation.
Stall prevention operation performed during acceleration
may cause acceleration time to be longer. v
Stall prevention operation performed during constant
speed may cause speed to be vary suddenly.

Stall prevention operation performed during deceleration
-may -cause deceleratlon time (and deceleration distance)

in Pr. 157 is exceeded."

_© Pr. 157 "OL signal output waiting time"

" o'_The overload alarm '(OL) signal can be output when the time set

Pr. 157 Set Value

Output Signal

gﬂmugmtdmg_tmdg_ad (OL).

|0 (factory setting) |
~|0.1 to 25 seconds- |Output after the set time has elapsed.

9999

Overload (OL) alarm signal is not output.

= Pr. 169 "PWM frequency decrease at low speed"

+ Slow speed operatlon (10Hz or less) can be smoothed to correct
speed fluctuation. (To be set only when you care about speed

fluctuation. )

Description
Pr 159 Set Value lmpro;ll:rgng;t! Ic:’l‘nspeed Correction at high speed
.10 (factorv s'ettinu) No No
1 . Yes No
2 No Yes
3 Yes Yes

Note: Since the carrier frequency reduces at the set value of
“1"or "3", motor noise increases in the low range.

<Example: >P_r. 72 = 5kHZ‘>‘carrier frequency

Carrier frequency (Hz)

L :Pr.159=0
Pr. 159 =1

0 25 5 10Hz

9-43
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Pr. 900 - Pr. 901

© Pr. 900 "FM terminal calibration"

Metér o Allows a meter conneéted to terminal FM to be calibrated from
(DC ammeter the parameter unit. Common to all monitored data selected in
| 1mA full-scale) _Pr. 54.

« Terminal FM prowdes the pulse output as shown below. The
setting of Pr. 900 allows the meter connected to the inverter to
be calibrated from the parameter unit without providing a cali-
“bration resistor.

(For mformatlon on the adjusting method, see page 11- 1 )

Meter
(1mA full scale

 FM

. Pulse width. T1 : Adjusted with Pr. 900
Pulse period T2 : Set in Pr. 55 (valid for frequency monitoring only)

e Monitoring using a digital meter
Allows a digital value to be displayed on a digital counter using
the pulse train signal from the FM terminal. 1440Hz output is
provided at the full scale value explained in the section of Pr.
54. When the running frequency has been selected for
‘monitoring, the ratio of thls FM output frequency can be set in
- Pr. 85,

Digital meter .

l FM

sD

I

Note: At 60Hz, the parameter is factory-set to 1mA full-scale
and 1440Hz FM output frequency.
The maximum output frequency of FM is 2400Hz.

2 Pr. 901 "AM terminal calibration"

e Used when any of "101 to 118" has been set in Pr. 54 to select
AM | Meter analog output to terminal AM and when any of "1 to 21" has been
(DC voltmeter set in Pr. 158 to use the outputs of terminals FM and AM
10V full-scale) separately.
As explained in the section of Pr. 54, the analog output is
factory-set to 10VDC in the full-scale of each monitored data.
This parameter allows the output voltage ratio (gain) to be
adjusted according to the meter reading. Note that the maximum
output voltage is 10VDC.
(For details of the adjustment, see page 11-2.)
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Pr. 902 — Pr. 905

o Pr. 902 "frequency setting voitage bias"
Pr. 903 "frequency setting voltage gain"
Pr. 904 "frequency setting current bias"

"~ Pr. 905 "frequency setting current gain”

o Allows the output frequency : L
to be set in relation-to the . . - Factory setting
frequency setting signal (0 to £ ¢ @eoHake--+-- -
5V, 0 to 10V or 4 to 20mA °

)
y (H2)

frequ

DC) : T Gain
(For the adjustment method, Bias [ ! (Pr.003]
see page 13-1.) l : \ _L
A 0 Frequency 5V[er. 73
¢ setting signal ;8YnA

This setting is possible.

Note: If the gain adjustment (Pr. 903, Pr. 905) is changed, the
acceleration/deceleration reference frequency (Pr. 20)
does not change. The signal to the terminal 1 (aux. input)

. is added to the frequency setting signal.

/N CAUTION

A Take care when setting any value other than "0". Without
.- the speed command, the motor will start at the preset
"~ frequency by switching on the start signal.
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3.5 INVERTER RESET

‘The inverter can be reset by any of the following four operations. Note that
resetting clears (erases) the cumulative internal heat value of the electronic
| overcurrent protector and the number of retries.

Operation 1 -
Using the help function, re-\
set the inverter. For details,
see "7 INVERTER RESET"
on page 7-14.

Operation 2

Switch the power off once.
After more than 0.1 seconds,
switch it on again.

- -Note: When the Pr. §7 (coasting
time for automatic restart
after instantaneous power
failure/commercial power
supply-inverter switch-over)
- setting is other than "9999°, -
this operation is mistaken for
an automatic restart after
instantaneous power failure
and the inverter cannot be
“reset. Hence, the power
should be switched on again
about 5 seconds after the
control power has been lost.

Operation 3

. Connect the reset terminal

RES-SD for more than 0.1

. seconds, then disconnect.

Note: Do not remove the jumper
from across the._terminal .
RES and RES1 on the
internal printed circuit
board. o7

Operation 4 -
When an alarm has oc-
curred while the PU operation
inteflock function is being
used, press the STOP key
_in the PU operation mode.
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4. FUNCTIONS

This chapter offers detailed information on the “func-
tions" of the FR-A201E "inverter with built-in power
return function”.

Always read the precautions and instructions in this
chapter before using the equipment.

4.1

4.2
4.3

4.4
4.5
4.6

4.7
4.8

4.9

410

4.11

4.12

CALIBRATION OF THE METER

(FREQUENCY METER) .c.cccccnumersemssnnsmninmnsismsensnsassssssascss 11 -1
PU DISCONNECTION DETECTION FUNCTION............. 12-1
ADJUSTMENT OF THE FREQUENCY SETTING
SIGNALS "BIAS" AND "GAIN" ....coccciiernmrnineransaransnnne 13-1
SELECTION OF MAGNETIC FLUX

VECTOR CONTROL...coccuercriermecssemsmssssrssnensans T 14 -1
AUTO TUNING .....cconiimnirisienernensnssis s sssesssssamsssnsansaes 15 -1
PROGRAMMED OPERATION FUNCTION........cccocevrrrunnns 16 - 1
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41 CALIBRATION OF THE METER (FREQUENCY METER)

The PU allows the calibration (adjustment) of a meter connected across the
meter connection terminal FM-SD or AM-5 of the inverter. When a digital meter |
is used, the PU allows the frequency of the pulse train output signal to be
adjusted. The motor need not be connected for calibration.

4.1.1 Calibration of the FM-SD Output

* Preparation -

(1) Connect a meter (frequency meter) across inverter terminals FM and SD.
(Note the polarity. FM is the positive terminal.) :

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

(3) Setanyof1to3,5to 14,17, 18 and 21 in Pr. 54 (FM terminal function
selection". When the running frequency or inverter output current has
been selected as the output signal, presetin Pr. 55 or Pr. 56 the running
frequency or current value at which the output signal is 1440Hz. This
1440Hz normally makes a full-scale deflection.

Terminal block for

control circuit

({frequency meter)

« Calibration procedure (Example: To calibrate the meter to the running fi'equency of 60Hz)

1) Press the [SET] key in .... The inverter is placed in the pa- Display
the PU operation mode. rameter setting mode.

FR-PUO2E wer

2) Type 900 and press ........ The current PU set frequency is
the [READ] key. displayed. 2)

o=@ E
| o@ea
}o
3) Type 60. ..cocverecericnnenans The value shown on the right is @ @ @ GJ
displayed. . @ @ @ D 4)
' 1|@0®B
. l SNC)

4) Press the [FWD] key to .. The motor need not be con- R
start forward operation  nected. m
at 60Hz. . : : | 490 <WRITE-PU | ) 6)

l i | | Note:

5) Using the [A] or [V¥] ....... The meter reading moves. — 2 |- This calibration (Pr. 900) is
key, adjust the meter (It takes a long time until the R /\,‘ only valid when any of 1 to 3,
reading to a predeter-  meter reading moves.) 5 - get:n1s4e,t1iz’l=‘1r8 Simt‘dzc:utt:aaust

ined position. .

mined postion ’ " | a signal to terminal FM.
l . ’ When any other value has been
- - — set (signal output to terminal
6) Press the [WRITE] key. ... Calibration is complete. — i AM has been selected in Pr.
' P, 5§4), the absence of Pr. 900
is displayed on the screen as
soon as this parameter is se-
I lected by the above opera-
Press any of the [MONITOR], [SET], » tion.

[EXT OP] and [PU OP] keys to switch
to the corresponding mode.

Note : When the frequency meter is connected across terminals FM and SD to monitor the running
frequency, the output of terminal FM is saturated if the maximum output frequency reaches
or exceeds 100Hz, with the factory-set value unchanged. ; A
Hence, the setting of Pr.55 "frequency monitoring reference” must be changed to the
maximum output frequency. (See page 9-25.)

11-1
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4.1 2 Cahbratlon of the AM-5 Output

o Preparatlon

(1) Connect a meter of 0-10VDC across lnverter termlnals AM and 5
(Note the polarity. AM is the positive terminal.)

(2) Set any of 101 to 103, 105, 106, 108, 110 to 114, 117 and 121 in Pr.
54. When the running frequency or inverter output current has been
selected as the output signal, preset in Pr. 55 or Pr. 56 the running
frequency or current value at which the output signal is 10V.

(3) As in the setting of Pr. 54, set any of 1 t0 3, 5, 6,8, 10to 14,17 and

".21:in Pr, 158 (AM terminal function selection) to use both of the FM
and SD output and AM-5 output simultaneously.

O

Terminal block for

- gontrol circuit

Meter
* (frequency meter)

o Callbratlon procedure 1 (Example To callbrate the meter to the runnlng frequency of 60Hz)

1) Press the [SET] key in .....The inverter is placed in the pa-
| the PU operation mode. rameter setting mode.

Display

2) Type 901 and press ........ The current PU set f‘requency is
the [READ] key. . displayed. :
a - 2)
3) Type 60! ..ovveeeeeereereaneens The value shown on the right is S
. displayed. _ 11"
| e A | o

l

4)

4) Press the [FWD] key to ... The motor need not be con-
start forward operation  nected. S

at 60Hz.

5) Using the [A] or [V] ....... The meter reading moves. I\—‘
key, adjust the meter ‘ R /,
reading to a predeter- ; 1 _
mined position. B -0

l

6) Press the [WRITE] key. ... Calibration is complete.

Press any of the [MONITOR]}, [SET],
[EXT OP] and [PU OP] keys to switch
to the corresponding mode. )

Note:

This calibration (Pr. 901) is
only valid when any of 101 to
103, 105, 106, 108, 110 to

‘114, 117 and.121 has been

set in Pr. 54 or the required
value set in Pr. 158 to output
a-signal to terminal AM.
When any other value has
been set (signal output to
terminal FM has been se- |

.| lected in Pr. 54), the ab-
] sence of Pr. 901 is displayed

on the screen as soon as this
parameter is selected by the
above operation.

11-2
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. Callbratlon procedure 2 (Example: Output current) ' ' ‘
To output the output current or other item which is not easily allowed to reach 100% if operatlon is
performed, adjust the reference voltage output (when the set value of Pr. 54 "FM and AM terminal
function selectlon“ is "121"), then select any of the chmces displayed..

1-1) Press the [SET] key in .... The inverter is placed in the. pa-
the PU operation mode. rameter setting mode. -

:

Display . .

2) Type 54 and Apress the .... The current set value in Pr 54is
[READ] key. ‘displayed.
3) Type 121 and press ........ The settmg of reference voltage
the [WRITE] key. output is complete ’
4) Press the [SET] key. ....... The inverter is put in the parame-
ter setting mode. :

5) Type 901 and press ........ The current set value in Pr 901
- the [READ] key. is dlsplayed

6) Type 60 and press the .....The setting of maximum running -
) [WRITE] key. frequency is complete.

l

7) Press the [FWD] key. ...... Forward operation is performed
at 60Hz, The motor need not be
connected for adjustment.

_8) Using the [A] or [V] ....... Setting is complete. - o When the output is 100%, the

Setting of refe’renlce voltage output

key, adjust the voltage R | - output voltage is 10V. The.
across terminals AM-5 S voltage is not stored unless
to 10V and press the ' - 9 the [WRITE] key is pressed.

[WRITE] key.

9) Press the [SET] key ....... The inverter is put in the parame-
ter setting mode.

l

10) Type 54 and press the .... The current set value in Pr. 54 is
[READ] key. displayed. 2

l

11) Type 102 and press the... The setting of output current is
[WRITE] key. complete.

1

Setting of output current

...... The current value set in Pr.
56 "current monitoring
reference” is 100% and the
output at this point is 10V.

11-3
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42 PU DISCONNECTION DETECTION FUNCTION

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

e Operation ' ' o
When Pr. 75 "reset selection/PU disconnection detection” has been set to' detect the dlsconnectlon
of the PU, this function detects that the PU has been disconnected from the inverter, switches the
PU display (when re-connected) and inverter LED to the mdlcatlon of the corresponding error, and
brings the inverter to an alarm stop .

‘| PU Disconnection
Set Value | - . Reset COnditlon Detection
0 Reset input normally enabled. (Factory setti EL : —
1 Reset input enabled only when the protective functlon is actlvated : —
2 Reset input nomally enabled. (0]
3 Reset input enabled only when the protective function is activated. (o)

Note: When the inverter comes to an-alarm stop, the error'messages‘ diSpIayed are as follows:
e PU display.....c.ccoeevnureennnne PU DISCONNECTED Inverter (when re-connected)
o LED...cooiiiiis veeroeerennannes ELPUE

¢ Setting mstructlons
(1) If the PU had been disconnected from initial start, this is not deflned as an alarm
(2) This disconnection detection judges that the PU is disconnected when the PUis removed for
more than 1 second.
(3) When the FR-PUO1E is used this functlon can also be used but its alarm d|splay is "E.PE".
(4) To resume operation, reset the mverter (see page 10-1) after checking that the PU is
connected securely.

12 -1
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43 ADJUSTMENT OF THE FREQUENCY SETTING SIGNALS
"BIAS" AND "GAIN"

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

The following parameters are used for this adjustment: g

« Pr. 902 “frequency setting - « Pr. 904 "frequency settlng L -
voltage bias" .= current bias" 3

o Pr. 903 "frequency setting - « Pr. 905 "frequency settlng 8 2 #£ -3  GainProos
voltage gain” current gain® " Bias , : | Proos

‘ Pr.902

Any of three procedures may be used for the adjustment: Preos} \\: '

adjustment is made without a voltage applied across terminals "0 Frequency setting SV  Pr.73

2-5 (adjustment procedure 1); any point is adjusted with a o signal . MV :

voltage applied (adjustment procedure 2); or any point is ad-
justed without a voltage applied (adjustment procedure 3).’

- Adjustment example

Example: Pr. 902 “frequency settlng ..... ... Set the output frequency to
"~ voltage bias" - - 10Hz at the set voltage of OV.
" Pr. 903 "frequency settmg...;.... Set the output frequency to
voltage gain” 50Hz at the set voltage of 5V.

Before making adjustment, make sure that the set value of Pr. 73 "0 to 5V, O to 10V selectlon is "0"
(factory setting: 0 to 5V).

o Adlustment procedure 1 (wnhout a voltage applied across termlnals 2 and 5)
(1) Setting of the frequency setting voltage bias .

Display ~

1) Press the [PU OP} key. ...The frequency. setting screen is
displayed. .
l FR-PUGE |[mameEnR war
2) Press the [SET] key. ....... The inverter is put in the parame-
ter setting mode. 2)
7 e ®EE 1)
[ ®® e [a)
3) Using the numeral ........... The data on the right is dis- DA @
keys, enter 902. played. 3) @ ® @ E]
5) —
I 8) % OJIO1C)
4) Press the [READ] key. .... The current set value of Pr. 902
is displayed.
. 4 8
| | 9)
5) Using the numeral .......... The data on the right is dis- | cewweorr— |------ The voltage need not be applied
keys, enter 10. played. across terminals 2 and 5.
6) Press the [WRITE] .......... The set value is stored into mem-
key. ory and bias setting is complete.

(To the next page)

If the voltage is being applied across terminals
13-1 2 and 5 at this time, the bias setting as shown
above.
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(From the preceding page)

(2) Setting of the
frequency
setting voltage
gain

7) Press the [SHIFT] key .... The current set value of Pr. 903

is displayed.

8) Using the numeral............
keys, enter 50.

The data on the rlght is dis-
played.

9) Press the [WRITE] ..........
key.

The set value is stored into mem-
ory and gain setting is complete.

00

The adjustment of the frequency set-
ting voltage bias and gain is complete.

The voltage need not be applied
across terminals 2 and 5.

At this time, the 5V (10V) in the
inverter is used as the set voltage.

changed.

manual.

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency“ is

3. The FR-PUO1 may also be used to adjust the frequency setting voltage blas and gain and
current bias and gain (C-2 to C-5). For full information, see the FR-Z series instruction

Artisan Technology Group - Quality Instrumentation ...
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o Adjustment procedure 2 (any point is adjlisted with a voltage applied across terminals 2 and 5)
(1) Setting of the frequency setting voltage bias

Display

1) Press the [PU OP] key. ..

. The frequency setting screen is

displayed.

Sgto.onHz

2) Press the [SET] key. .......

The inverter is put in the para-
meter setting mode.

.2)

e ® 5 BH—

TedeM@|

3)
5)—

3) Using the numeral ...........
keys, enter 902.

The data on the right is dis-
played. : . - e

10

' 4)7 65 11)

4) Press the [READ] key ......
twice. i

The current set value of Pr. 902
is displayed.

ot o The preceding set value is displayed.

—— The current set voltage across terminals 2-5 is
displayed in %.

- The displayed value is changed according as
the set voltage.
~ (In this example; the voltage of 1V is applied.)

5) Using the numeral ...........
keys, enter.10.

The data on the right is dis-
played.

The value "0° selected in Pr. 73 (5V in this
example) is 100%. .

6) Press the [WRITE] ..........
key.

The cursor (=) moves to the set
voltage.

...... Adjust the set voltage.
When the voltage set is 1V, the
bias setting is as follows:

7) Apply the voltage of OV.

...... Since 10Hz is set against OV in
this example, OV is applied.
(The % value for EXT changes.)

8) Press the [WRITE] ..........
key.

The set value is stored into mem-|.

ory and bias setting is complete.

10,080

The bias setting is complete as

shown below:

(To the next page)

13-3
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- (From.the preceding page)

(2) Settmg of the
frequency
setting voltage

- t H NP .
gain T T r

9) Press the [SHIFT] key, ...

The cutrent set value of Pr. 903
:then the [READ)] key.

is displayed.

: The precedlng set value is dlsplayed
-

The current set voltage across termmals 2 and

5 is displayed in %.

1

The displayed value i is changed accordmg as
_the set vollage

The data on the' nght is dis-
played

- [10) Using the numerel
keys, enter 50.

The value selected in Pr. 73'(5V in lh|s .
example) is 100%. .

. The cursor (=) moves to the set

11) Press the [WRITE] key. .
R - voltage.

—Increase the voltage across termi-
nals 2 and § until 100% is

achieved.

12) Apply the voltage of 5 V.

...... Since i50Hz is set against 5V in
-this example, 5V is applied. "~

13) Press the [WRITE] key: -..
e L N ory and gain setting is complete.

i
H

The set value is stored into mem-|

11
i

100.0% may not be displayed.

The setting is: complele as shown

The adjustment of the frequency set-.
ting voltage bias and gain is complete.

— e - 10Hz,

below

changed v R B

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in-a similar manne'r -
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency" i

L e A e S 4

VTV

_ 13-4
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o Adjustment procedure 3 (any point is adjusted w1thout a voltage applled across termlnals 2
and 5) v

(1) Setting of the frequency setting voltage bias

Display :
1) Press the [PU OP] key. ... The frequency semng screen is - ;
dlsplayed -
FR-PUCE [peamron war
2) Press the [SET] key. ....... The inverter is put in the parame- . 1
e ter settmg mode: - 18 e© )

3) Using the numerai ........... The data on the right is dis- R — - " 9)
keys, enter 902. . o Aplayed;' )

|
EOe® ©
DOOP ¢
DOO® 0
Olojnja|D@

‘ " 4) 6 10)
7)11)

4) Press the [READ] kéy ......The current set value of Pr. 902

twice. is displayqd.' ) g}~ The preceding set value is dlsplayed
X X 4+ The current set voltage across terminals 25 is
-~ - - - - . - - dlsplayed in%. . -
R ] B ; - - -The displayed value is"changed ding as
R . } C e, i T the set voltage. '
i s S o o . The value selected in Pr. 73 (5V in this )
—_— - example) is 100%.
5) Using the numeral ........... The data on the right is dis-- - .
“keys, enter 10. played.
6). Press the [WRITE] .......... The cursor () moves to the set | pes—gwmvEer=—= |-+ The voltage need not be applied
across terminals 2-5.

key. voltage.

...... Since 10Hz is set against OV (0%)
in this example, 0% is entered.

7) Using the numeral key, enter O.

8) Press the [WRITE] .......... The set value is stored into mem- 5 m
key. ory and bias setting is complete. 0 The bias setting is as follows:
' .
10Hz
(To the next page) v 0
- -13-5
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(From the precedmg page)

(2) Settlng of the

. frequency b
setting voltage
gain :

9) Press the [SHIFT] key, ...
then the [READ] key.

The current set value of Pr. 903

is displayed.

10) Using. the numeral ...........
keys, enter 50.

The data on the right is dis-
played.. .

11) Press the [WRITE] key. .

. The cursor (-@) moves to the set
voltage

"112) Using the numeral keys; enter 100. :

[13) Press the [WRITE] key. ...

The set value is stored into mem-
‘ory and gain setting is complete.

asen

The preceding set value is displayed.

The current set voltage across terminals 2-and
5 is displayed in %. _

The displayed value is changed accordmg as
the set voltage.

) [ The value selected in Pr. 73 (5V in this

example) is 100%.

.. The voltage need not be applied

across terminals 2 and 5.

.. Since 50Hz is set against 5V

(100%) in this example, 100% is
entered.

The adjustment of the frequency set-.
ting voltage bias and gain is complete.

The setting is complete as shown
below

0 sV
(0%) (100%)

changed

Note: 1. The current input (Pr 904, Pr 905) can also be sét in a similar manner.
2 “Pr. 903 remams unchanged if the value set in Pr. 20 "acc./dec. reference frequency" is
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4.4 SELECTION OF MAGNETIC FLUX VECTOR CONTROL

Magnetic flux vector control can be selected by setting the capacity, number | :
of poles, and type of the motor used.
Magnetlc flux vector control is effective when large starting and Iow-speed
torque is required or when the load varies considerably.

Conditions for selecting mag- . When the following conditions are met, magnetic flux vector
netic flux vector control - --control can be -utilized- efficiently. When -any -of the following
: - _ conditions cannot be satisfied, faults such as torque shortage and

: . - speed fluctuation may occur. In this case, select V/F control.

- {<Conditions>

"|¢ The motor capacity is equal
to or one rank lower than the

“inverter capacity.

_ Mitsubishi standard motor

" class 4-pole motor is used
with 3.7kW to 55kW). When

the auto tuning. funct|on on

+ The type of the motor is the

_ (3.7kW or more) or Mitsubishi
" constant-torque motor (200V. -

__another motor is used, use .

o The number of motor poles is
of 2, 4, or 6. (4 poles.-only-for
" the constant-torque motor)

 Single-motor operation (one
 motor for one inverter) is per-

formed

e The. wiring, Iength between
the inverter and motor is Iess
than 30m. :

[If the- Iength is over 30m]

page 14 2 see page 14-3.

A S S TR
Magnetic flux vector control
selection method,

‘Set motor.rated_kw (a value other than 9999) in Pr. 80 (motor
capacity) and number of poles in Pr. 81 (number of poles) to
select the magnetic flux vector control. (When 9999:has been set
to either of Pr. 80 and Pr. 81, V/F control is selected.)
‘ When a Mitsubishi constant-torque motor (SF-JRCA, SF-JRC) is
L used, set "1" in Pr. 71 "applied motor".
Lo When the previous Mitsubishi constant-torque motor (SF-JRC) is
‘used, special parameters or auto-tuning must be set in addition
... totheabove parameters. For.more information, see-page-15-1.
e R e - By switching on/off the signal across terminals RT and SD during
: a stop, operation can be switched between the V/F. control and
_magnetic flux vector control. Switch the signal off to select the
magnetic flux vector control (Pr. 71 = 12, 14, 16).

Note: Precautions for magnetic flux vector control

1. The degree of speed fluctuation correction is slightly
lower than in V/F control.

2. There is a delay of 0.1 to 0.2 sec at start.

<Applications appropriate for magnetic flux vector control>
e Machines which require e Machines where the load
large starting torque fluctuates widely
« Machines which require low
speed torque
Magnetic flux vector control is not appropriate for ma-
chines where speed fluctuation at low speed is not al-
lowed, e.g. grinder, wrapping machine.

5 14-1
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Parameters related to mag-
netic flux vector control

i i b, < NI& T
9999, - | 9999 | V/E control is selected. .
80 Motor ‘1 55t [T5s10
capacity 55kW ‘55 | Motor capacity (kW) is set.
s 9999 | V/F control is selected.
2, 4, 6 | Number of motor poles is selected.
: : Switch on the signal across terminals RT-SD
81 :u:;:; 29:9"2' . to select V/F control if the number of motor
v 6, 12, )
L ol 14, 16 poles has been set.
poles 12;; 4, (Control is switched at a stop. )
¢ 12: 2-pole motor .
s . : ® 14:4-pole motor
T . ® 16: 6-pole motor ~
. o 0 | Standard motor - -
- . 1 Constant-torque motor
' 2 Standard motor
{5-point flexible V/F charactensllc)
3 Standard ;'_“o.‘o' - *Auto tuning settlng is
13 Constant-torque . selected ~ -
L - e 0106 .| motor L
s 71 ~ | Applied | 1310 16, 4 Standard-motor - - | Auto tuning data
R B motor © 20 ia Constant-torque . _ read/change setting is
23,24 motor enabled
5 Standard motor :
Star | .
45 | Constant-torque -connection'| Direst . -
- motor input of
motor
— . 6 Standard motor Delta | constants
i . ‘4¢ | Constant-torque connegction | is enabled
) { : motor i : i

j
i

i

.as they are used for setting.by the manufacturer.

The electronlc overcurrent protectlon characteristic i is also set
! samultaneously

*+1 20, 23 and 24 are also éwéﬂable for settlng but must not be set

oL Note The output torque may reduce when the optlonal ‘noise
o ~ |’ reduction reactor (FR-BOL) or surge voltage suppressing
e ... filter (FR-ASF-H) is connected between the inverter and
the motor. (See page 28-10) . :

TV T Ty T T Y

N e A

¥
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[ | Compatibility with the Mitsubishi constant-torque motor

When a Mitsubishi constant-torque motor is used, the setting depends on the motor type (there are
two types). Check the type of the motor used.

Rating plate (SF-JRC) = . _ %

- » »,

THREE PHASE INDUCTION MOTOR
55w 4 roe TveE SFJRC
HeRZ 80 Lt FRAME 1328
VOLT . ..200 . 220 " .
AP 23 2 RATING CONT
PPM 1730 1740 INS _ CLASS F

60-120 Hz 5.5 kW AMBTEMP . 40°C
6- 60Hz 3.0 kg-m BEARING
7S C 4004 62082Z
P 44 JC 4 62072Z
SERIAL 91300001 .
MITSUBISHI ELECTRIC CORPORATION. . JAPAN
o i o o o o | - 9L - 897430-01

(1) Selection method

ﬁetlng

THREE PHASE INDUCTION MOTOR

plate (SF-JRCA)
DER

55w 4 roe Tvee SF-JRCA
INVANPUT HZ 50/60 60 |
.[INVINPUT vOLT 200 220 | ' AME 1328
KW  0.28- 55 -4.9 55 | RATING CONT
HERTZ 3- 60- 120 120 ] INS CLASS F
AMP_21.8- 23.4- 226 220 | AMB__TEMP 40°C
| /min_90 - 1800 - 3520 3530 BEARING
kg-m 38.0- 30-1.35 1.5 62082Z
i IS C 4004 JP44 Jc4 620722
| SERIAL £91300001
MITSUBISHI ELECTRIC CORPORATION. JAPAN
- o 896071-01

Mltsublshl COnstant-

- Parameter Set Value

Torque Motor Type | pr. 71 (applied motor)

Pnj. 80 (motor capacity)

" Pr. 81 (number of

motor poles)

Special Setting

Set the capacity of the

Required

-. SF-JRC |1 (constant-torque motor) motor used 4 (see below)
SF-JRCA 1 (constant-torque motor) Set thmeo‘iz':igz’ °f the: 4 —

(2) Special parameter set values for use of the SF-JRC constant-torque motor

Set the parameters to the values indicated below according to the capacity of the constant-torque
. motor. Note that if the values set are not as indicated below, torque shortage or overcurrent alarm

may occur. ‘
‘ “Parameter Set Values
SF-JRC . Pr. 80 Pr.
Capacity (kW) '(:;;S;{:d (motor (humb?r of Pr. 89 Pr. 90 pr. ng(\::ll::gg':;ngth
motor) capacity) motor poles)
3.7 1 3.7 4 82.6 0.305 0.305+0.004926x
5.5 1 5.5 4 122.8 0.181 0.181+0.003248x
7.5 1 7.5 4 126.5 0.105 0.105+0.002144x
1 1 11 4 99.0 0.059 0.059+0.001231x
15 1 15 4 80.9 0.036 0.036+0.0007836x
18.5 1 18.5 4 130.3 0.031 0.031+0.0005747x
22 1 22 4 130.0 0.026 0.026+0.0005747x
30 1 30 4 142.7 0.024 0.024+0.000343x
37 1 37 4 188.1 0.015 0.015+0.0002193x
45 1 45 4 164.7 0.016 0.016+0.0002193x
Note: 1. Applied motor: Mitsubishi's previous type 200V series 4-pole constant-torque motor
(SF-JRC) only
2. Wiring length of over 30m: Calculate the value (Q) of Pr. 90 with reference to the above
table, assuming that x = 30 to 100m.
3. If the parameters are set as listed above, torque shortage or over current alarm may occur
according to the motor used. In such a case, make fine adjustment of the Pr. 89 and Pr.
90 settings.
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(3) Setting method of the speclal parameters

The specral parameters must be setin the followmg procedure, otherW|se the values of Pr 86 to

‘Pr. 90 cannot be read.

1) Set 801 in Pr. 77. (Note)

2) Change the setting of the special parameters in (2).
"3)SetOor1inPr.77 (return to the previous set value)

Note: When 801 is set in Pr. 77 the values of Pr 82 to 99 are also dlsplayed together but these4~

parameters must not be changed.
Otherw1se the inverter may be damaged.

Precaution:

Note that a sufficient motor torque may not be provide dependmg on the inverter control method.

_Constant-Torque Motor

Magnetlc Flux Vector Control
(FR-A201)

V/F Control
(All inverter models)

SF-JRC (old type)

Operable by special settlng

((2) ‘on preceding page) -

Operable by torque boost adjustment

‘(Torque shortage or overcurrent

occurs in the standard setting)

SF-JRCA (new type) -

Operable by standard setting

(Pr. 80, Pr. 81, Pr. 71)

- Operable by standard setting
(Pr. 71)

(Pr. 80: motor capacity, Pr. 81: number of motor poles; Pr. 71: constant-torque motor selection)

Artisan Technology Group - Quality Instrumentation ...
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4.5 AUTO TUNING

FR-ARWE parameter copy unit.

G the motor used is not Mitsubishi's standard motor (5.5kW or more) o\r
Mitsubishi’s constant-torque motor (4-pole, 5.5kW to 55kW), the auto tuning
function allows the motor to be run with optimum operation characteristics
under magnetic flux vector control. _
Also, tuning data (motor constants) can be copled to another mverter wuth the

Note that a special motor, e.g. a high- sI|p motor ora hlgh speed motor cannot’

<Operation procedure>

1. Checking the wmng and
load :

]
2. Selection of magnetic flux
vector control

I
3. Setting of parameters

Q)e tuned. Also, the maximum:speed is 120Hz. = . . : ).' o S e

Before performlng auto tunmg, check the following:

. -(1) The motor is connected. The motor must be at a stop . at the

start of tuning.
(2) Auto tuning can be performed if the motor is connected with

a-load-(e.g. friction,. steady load). Note that if the load is .

‘-smaller, tuning accuracy is. hlgher Also note that if mertla is
large, tumng accuracy remains unchanged. -

B (3) When*101" (auto tuning is performed with the-motor rotated)

has been set in Pr. 96 (auto tuning settlng/state) note the

following:

-1) The motor is free to rotate. ‘-

2) The motor is run at about the rated motor frequency (set
value of Pr. 84).

3) The brake must be released, if fitted.

4) No force is applied to rotate the motor.

(4) If"1" (tuning without motor rotating) is set in Pr. 96, the motor
may run slightly. Therefore, fix the motor securely with a
mechanical brake and ensure that motor rotation will not
compromise safety.

* The motor should be fixed securely especially for an elevator.

Note that slight rotation of the motor will not affect the tuning
performance

(5) Auto tuning is not performed properly when the optlonal noise
reduction reactor (FR-BOL) or surge voltage suppressing
filter (FR-ASF- H) is connected between the inverter and the
motor. Disconnect before starting auto tuning.

Select the magnetic flux vector control in accordance with page
14-1.

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

(1) Pr. 96 "auto tuning setting/state” ......... Set "1" or "101".
eSet value "1" ................ Tuned without the motor rotated.
+Set value "101" ............ Tuned with the motor rotated.

(2) Pr. 83 "rated motor voltage" (Note) ...... Set the rated motor

voltage (V).

(3) Pr. 84 "rated motor frequency" (Note)... Set the rated motor
frequency (Hz).

(4) Pr. 71 "applied motor” .............ccceuunees Select the set value
in accordance with
the following table:

eStandard motor ............ Set "3".
sConstant-torque motor... Set "13".

15 -1
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Note: Pr. 83 and Pr. 84 are displayed only when magnetic flux |

vector control has been selected (Pr. 80, Pr. 81). Set

: , . these parameters according to the rating plate of the

e - motor. When there are two or more rated values for a
oo 0 1+ standard motor, etc., set 200V/60Hz or 400V/60Hz.
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M Parameter settings

0 Standard motor (more than 1.5kW)
1 Constant-torque motor )
2 Standard motor
(5-point flexible V/F characteristic)
3 Standard motor
M Constant- 'Artoth:‘mng setting” is
torque motor selected
. AR 2N Applie:! |otos,13] 4 Standard motor 4 16 tuning data read/
, motor *1 | to 16, 20 44 |Constant- change setting is enabled -
o S torque motor
5 Standard motor Star v ,
15. Constant- connection |Direct input -
torque motor: - of motor con-
6 Standard motor stants is en-
Delta abled
16 Canstant tion
"~ |torque motor
R ”83 ?“it‘eo? Oto 0to *No auto tuning® is selected. Rated motor volt- *4
voltage - 1000V 1000V |jage (V) is set. 200
Rated ' .
P 50 to 50to . R
84 motor .120Hz 120Hz Rated motor frequency (H2) is set. 60
frequency :
Motor 9999, 0 9999 o
90 constant to 0to
- ‘R_1 10.000Q | 44 0000 —
L Motor 9999, 0 9999 (o]
91 constant to 0to
. R2 | 10.0000 | 400000 —
Motor | 9989, 0 | - 9998 o
- 92 - constant { to Oto Tuning data *2
L1 11000.0mH ] 460, 0mH -
: . Motor 9999, 0 . 9999 0
23 constant " to " 0to
= L2 1000.0mH | 1 460 omH —
"Motor . 9999 [¢]
e 9999, 0,
(94 | constant | 3 400% [ Oto B
- 1000% -
- Auto 0 *No auto tuning® is selected. [*]
N 06 = :luning 0, 1, 10¢ -q- Auto tuning is performed without the motor
setting/ ‘3 rotated. -
state 401e3 |Auto tuning is performed with the motor - .
rotated. _

oM The electromc overcurrent protectlon charactenstlc is
- selected at the same time. -
*2: The values measured by auto tunmg are set automatlcally

*3: Select "101" to increase tuning accuracy.

Artisan Technology Group - Quality Instrumentation ...
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~ In the PU operation mode, press the [FWD] or [REV] key.

4. Switching the auto tuning
command ON

In the external operation mode, turn on the start switch (connect

- terminals across STF or STR and SD).

5. Tuning state monitoring - -

Note: 1. When "101" is set in Pr. 96, be careful to avoid hazard
- because the motor rotates.

2. During auto tuning, the input/output terminals are made
valid/invalid as indicated below:

o | Valid Terminals | Invalld Terminals % Vallid Terminal Invalld Terminals
4 - -4

£ sTop ‘ E RUN

5 RH/RM/RL s oL

A S 21,4 3 IPF Fu

2 ' ’ AU a FM, AM

a8 RES 5 ABC

= STF/STR o '

« To force the motor to stop during tuning
Terminate tuning use the MRS terminal, RES
termmal or [STOP] key.

- 3. Be careful especially when the RUN signal has been
used to create a mechanical brake releasing sequence.

- "Duri'n"g tuning, the value of Pr. 96 is displayed on the main monitor
.- and level meter of the PU as indicated below. As on the PU, 1, 2,

3,9, 91, 92, 93, 102 or 103 is shown on the inverter LED. (When

Pr. 51 = "1" (factory setting))
" «PU main monitor ~_ (In case of inverter trip)
! ‘ 2, Tuning In 3. Error-acti-
1. Setting ‘Progress | Completion | vated End
L Tt e T 1 [ )
B | | |TUNE 2 [l | TUNE 3
. . . . COMPLETION ‘\
L aee PWD V] 1l
Display - ERROA
. : 1|°1 [ 1 1102 T IIIIIII|I1I(I)IgIIII » 81F Py
‘ o 1" compemon |
--- STOP _PU SIF PU | V]

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

elnverter LED v (In case of inverter trip)
cag 2. Tuning in 3. Error-acti- |

1. Setting - : i

) Progress | Completion | vated End_ ;
Displayed| - 1 =t=e" 2 =t 3 o !
value 101 —t= 102 == 103 | ________1

Reference: Auto tuning tirne (factory setting)

Auto Tuning Setting

Time

1: Mode in which the motor does not rotate

_Approx. 10 seconds

~deceleration. time:

101: Mode m whlch the motor rotates

*1: The auto tuning time changes as mdlcated below accordmg to the variation of the acceleration/

Auto tuning time = acceleration time + deceleratuon time + approx. 15 seconds

Approx. 25 seconds *

Artisan Technology Group - Quality Instrumentation ...
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6. Auto tuning end

‘Check the value of Pr. 96.

eNormal end..... "3"% or *103" rs dlsplayed

'oError-actlvated end:.... Any of “9", "91"; "92" and. "93“ is dlsplayed

When tuning came to a normal end in the PU operatron mode,
press the [STOPR] key. When in the external operation mode, turn
off the start switch (disconnect terminals: STF or STR and SD).

. This operation resets auto tunlng and returns the PU monltor to

N -an ordinary display.

e Definition of Dlsplay at Error-Actlvated End

‘Note that if this operatlon |s not performed next operatlon cannot
- be stared.

When tuning resulted in an error-activated ‘end, auto tuning did

“not come to a normal end and the motor constants were not set.

In this case, reset the mverter (see page 10 1) and restart from-
operation step 1.

-Corrective-Action

Error Display Cause .
9 Inverter trip . Set again.
91 The current limit (stall prevention) function has - Increase the acceleratlon/deceleratnon tlme
been activated.
el The converter output voltage has dropped to 75% . -
‘ 92 of the rated value. Check the vanatlon of the power supply voltage.
93 _|Calculation error Set again. ‘

Note: If OL (stall prevention) occurs 'duringvauto'tuning, auto tuning cahnot be performed.

[Optional Setting of Motor Constants]

The motor constants (Pr. 82, Pr. 90 to 94) may elther be setas approprlate by readmg and changing
the data measured by auto tuning, or without using the auto tuning data.. L

Il Setting the motor constants by reading and changing the auto tumng data ) i

<Operation procedure>

1. Change the set value of Pr. 77 '‘parameter write disable seleotion' to "801": t)nlly when the settings
of Pr. 80 and Pr. 81 are other than "9999", the parameters of the motor constants (Pr. 82, Pr. 90

to 94) can be displayed. -

. Though the parameters (Pr 83 to 99) other than the motor constants (Pr 82 Pr. 90 to 94) may
" also be dlsptayed t_hey are to be set by the manufacturer and must therefore be set carefully

without mlstake

2. SetPr. 71

"applied motor" as indicated below .

Standard motor: Set "4". Constant-torque motor: Set "14". "
3. In the parameter setting mode, read the following parameters and set the required values (Note 1):

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

Artisan Technology Group - Quality Instrumentation ...
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Pr. 90 Motor constant R1 Oto**** 9999 1 9999
Pr. 91 Motor constant R2 Oto®***, 9999 1 9999
Pr. 92 Motor constant L1 Oto°®**°*, 9999 1 - 9999
Pr.93 Motor constant L2 | Oto**** 9999 1 9999
Pr. 94 Motor constant X Oto®***, 6 9999 _1 9999
Pr. 82 Motor constant excmn_gﬁcurrent OQto®°***; 9999 ‘ 1 9999
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Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9999" {magnetic flux: vector controlis
selected), Pr. 82, Pr. 90 to 94 can be read.

2. Set "9999" in Pr. 82, Pr 90 to 94 to use the standard motor constants (mcludlng the constant-
torque motor).

© 8. Set"3" (standard motor) or "13" (constant-torque motor) in Pr. 71 to use the motor constants
- measured by .auto tuning. If "4" or "14" has been set in Pr. 71 and the motor constants changed,
the original data measured by auto tuning remain changed.

“4. The motor.constants measured by auto tuning have béen converted into internal data (****).
When setting the motor constants, see the followmg settmg example: '
-+ .. ..Setting example: :
When the Pr. 90 "*motor constant R1 value drsplayed is 2516 and it is desired to increase the Pr.
90 value slightly (5%), set 2642.(i.e. 2516 x 1.05 = 2641.8) in Pr. 90. (The value displayed has
_been converted into internal data for internal.use. Hence there is no significance if an optional
value is srmply added to the displayed value.) »

H Setting the motor constants without using the auto tumng data

The motor constants of Pr. 92 and 93 may either be entered in [Q] or [mH] Check the umt of thei

~motor constants before starting the settlng operation. S S
« Entering the motor constants of Pr 92 and 93 in [Q] LT B

" <Operation procedure>: - R E

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

2. Set Pr. 71 "applied motor" as mdrcated below

Star Connection Delta Connection
i Motor - ) -Motor
Standard motor - 5- 6 -
Setvalue| Constant-torque 15 . 16
motor - s R

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

90 0.0010 -

Pr. Motor constant r1 0 to 100, 9999

Pr. 91 Motor constant r2- | 0 to 100, 9999 0.001Q - - 9999
‘Pr.92 “Motor constant x1 0 to 109, 9999 S 0.001Q . -] . - -9999
Pr. 93 Motor constant x2 0 to 100, 9999 0.001Q - 9999

Pr. 94 Motor constant xm 0 to 5000 9999 ) O o1 " | 9999 ° -

4. Set Pr. 84 "rated motor- frequency" with. reference to the followmg table: L

. Rated motor
_ frequency.

50 to 120Hz, 9999

5. —Fl.eturn the eetting of Pr. 77 to the orig'inal value.

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

15=56
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« Entering the motor constants of Pr. 92 and 93 in [mH]
<Operation procedure> ‘

1. Change the set value of Pr. 77 "parameter write disable selectlon" to "801". Only when the settlngs
of Pr. 80 and Pr. 81 are other than "9999", the parameters of the motor constants (Pr. 90 to 94)
can be displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to

. 94) may also be displayed, they are to be set by the manufacturer and must therefore be set

" ~carefully without mistake. ’

2. Set Pr. 71 "applied motor” as mdrcated below

« Standard motor: Set"0". "~ o
« Constant-torque motor Set "1“ T

3. Inthe parameter setting mode, read the followmg parameters and set the requued values:

Pr. 90 Motor constant 1 .| . Oto10Q, 9999 ) 0.001Q 9999

Pr. 91 ._Motor constant r2 0t010Q,9999 - * . 0.001Q 9999
Pr. 92 Motor constant x1 . 0 to 1000mH, 9999 . 0.1mH 9999
Pr. 93 Motor constant x2 0 to 1000mH, 9999 - 0.1mH 9999
Pr. 94 Motor constant x 0 to 100%, 9999 0.1% 9999

4, Set Pr. 84 "rated motor trequency" with reference to the following table:

’ Rated motorr
frequency

5. Return the settlng of Pr 77 to the onglnal value.

Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9999" (magnetic flux vector
~control is selected), Pr. 90 to 94 can be read..
2. Set "9999" in Pr. 90 to 94 to use the standard motor constants or constant-torque motor
constants I o

T Acaunon

AN Be careful asthe motor may run suddenly e

' A When auto tuning is ‘used in vert|cal lift applications, there is a possibility that a load may
drop due to torque shortage.

. -16—-6
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4.6 PROGRAMMED OPERATION FUNCTION

In programmed opératlon automatic operatidn is performed under the controi |
| of the internal timer in accordance with the desired tlme of day, runmng
frequency and direction of rotatlon setin advance ‘

4.6.1 Preparation~ :

]
Setting of operation mode
and output terminals

(Pr. 79, Pr. 76)

Wiring

Artisan Technology Group - Quality Instrumentation ..
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To perform programmed operation, set_"5" (pro'gramm‘ed opera-
tion) in Pr. 79 "operation mode selection" and “3" (programmed
operation output) in Pr. 76 "alarm.code output selection”.

': _Inverter

bT- -

Programméd opera-

b 0= tion start signal .
RH Note: B
RM }Group select signal | With 5 set in Pr. 79 and without
s:; Timer reset signal | the FR-EPD, the terminals oper-

ate as indicated on the left.

FU P | o .
—2 Group in srgnals .
| comnQ R signal | With 3 setin Pr. 76, the termi-
—— Output signal common :ihaels| eo'::era'e as indicated on

When *5" (programmed operation) is set in Pr. 79, the following
terminals are made valid and |nval|d and are used for pro-

-~ grammed operation:-

Valid Terminals Invalid Terminals Terminals Used
.RES AU STF
MRS STOP STR
“RT No. 2 RH.
OH No. 4 RM.
~'No.1 RL
J 0G

Note: When the battery pack for programmed operatlon (FR-
EPD) is fitted, note that the terminals used for pro-
grammed operation are not as indicated above. (For
details, see the option instruction manual.)

During programmed operation, the inverter cannot be operated in
any other operation mode. When the programmed operation start
signal (STF) and timer reset signal (STR) are ON, the operation
mode cannot be switched between PU operation and external
operation. When "5" is set in Pr. 79, the following functions are
unavailable if the corresponding inboard option is fitted:

(1) Orientation control
(2) 12-bit digital input
(3) PI control

" 161
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]
Programmed operation time

unit selection (Pr. 200) - ..

—
Setting of reference time of
day (Pr. 231) o

Set the time unit for programmed operatlon Select elther of

mmute/second“ and "o’ clock/mmute" in Pr. 200

- Set Value - . Description-
0 (factory setting) |Minute/second unit (voltage monitor)
1 O’clock/minute unit (voltage monitor)
2 Minute/second unit (reference time of day monitor)
3 O’clock/minute unit (reference time of day monitor)

Note: When 2 or 3 is setin Pr. 200 the reference tlme of- -day
monitor screen is displayed instead of the voltage moni-
- tor screen.

The FR- A201 E has an internal timer (RAM). When the reference
time of day is set in Pr. 231, programmed operation is started at
this time of day.

‘ (_1) Setting range

The time unit depends on the set value of Pr. 200

Pr.vza(:geSet | Pr. 231 Setting Range Pr‘v":‘:g QSet Pr. 231 Setting Range
0 (factory .|  'Max. 99 minutes 5 Max. 99 minutes:
setting) 59 seconds 59 seconds
1 ' Max.99 o'clock | . 4 Max. 99 o'clock
59 minutes L 59 minutes

| Note: The reference time-of-day timer starts the timing of the
reference time of day when both the start signal and
group select signal are entered. Set the reference time
of day in Pr. 231 when both signals are on.

(2) Resettlng the reference time of day
The reference time of day. is cleared (returns to "0"):by
“switching on the timer reset signal (STR) or resetting the
inverter (see page 10-1). Note that the reference time- of day
value set in Pr. 231 is also reset to "0". -

“(3) Timer accuracy

" elnstantaneous error: +0. 163 n :
«Cumulative error: +50ppm (according to the accuracy of the
- crystal oscillator)

FR-A201E independent error: Max 4.5sper. day
(24er60x60x50ppm_4 32s)

- 16-2
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4.6. 2 Program Settmg (Pr. 201 to 230)

The rotatlon d:rectlon runmng frequency and start tlme of day are defmed as.one pomt and every 10
points are grouped into three. Pr. 201 to Pr. 230 are used for this setting. Note that when the setting
“of.Pr..200 has been changed mdependently, the units of Pr 201 to 230 change (the numerals do not
change) P ST

vp-"‘_‘f‘D, "'v'._F-, Semy Tt e e o

- - Usetting Point - " Start Tite of Day. . . . D e
[ No1 - . Pr2of- S ‘ . L
2 PR\ .
... 3 oL P2 TN
L. e o Pr2os - N
I . . LT A [ . i
" Group 19 : c PU screen‘ldisplay
1201 SetPRG 1 Rotation direction (0: stop, 1: forward
. : D i rec t i on 1 le— rotation, 2: reverse rotation)
L 10 - Pr. 210 . Set 30_00H21—Runmng frequency - - - - -
) o Ne.tt N - P21t R - . . T ' me 4: 30 S - (0. 1Hz mcrements 0to 400HZ)
UL R REFAERINEE R P S . *O’clock/minute® unit, Pr. 200="1*, *3" "
Group 21 . . DL &i—l *Minute/second® unit, Pr. 200="0°, *2"
L No. 26 Pr. 220
No. 21 Pr. 221 o .
Group 3 S R Note: If either of Set and Time is "9999", no
Grour A SRR : : setting is made.
. No 30 S P 230 . i

I-Settmg procedure (Example Settmg pomt No. 1 forward rotatlon, 30Hz, 4 o’clock 30 minutes)

1) Press the [PU OP] .......;..The frequency settmg screen is

key. " S _displayed.. " s ooz Display
2) Press the [SET] key Meeesies THE |nverter is put in the parame-
. ter setting mode , ,
- 2)
e® 3 E 1)
. - - - — . 7)
7’| 8) Type 201 and press the . The currént set value is shown' . ®®® @

" -[READ] key. “+_ on the display: @ @ @
- . - ’ . ., E 3 \/
b |[|@00B
4T 1(f d l 1 displayed at Directi d g; ®©©B
e orward ............... *1" is displayed at Direction an (0
- rthZtlon) and press the . stored mfo r¥|emory B B

“ [WRITE] key. (Note 1)

l

3) 4)

5) Type 30 (30Hz) and......... "30. DOHz is dlsplayed at Set and 6) 5)

press the [WRITE] key.  stored into memory. . 6)
(Note 1)

6) Using the numeral............ °4.30" is displayed at Time,the | L. Max. setting: 99:59
keys and [READ] key, set value is stored into memory, | 201 SetPF Press [READ] to enter “:" at Time.
enter 4.30 and press the and setting is complete.
[WRITE] key. (Note 2)

, 7) Press the [SHIFT] key to move to the next parameter (Pr. 202), and press

the [READ] key to display the current set value. Then, press the [SHIFT]
key to advance to the next parameter.

Note : 1. To make a stop, write "0" in the rotation direction and frequency. Set "9999" for no setting.
2. An error will result if 4.80 is entered (in excess of 59 minutes or 59 seconds).

~16-3
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_Operation pattern Assuming that operation has been programmed as indicated in

~ the following table, the operation pattern is as shown in the figure

AY

v

T YT

Vv

B e A e e a7l A e A S A A A A

@

below: . J
No. .- Operation Parameter Setting |
1 . |Forward rotation, 20Hz, 1 o’clock O minutes  |Pr. 201=1, 20, 1:00
2 |Stop, 3 o’clock 0 minutes Pr. 202=0, 0, 3:00
N ~|:- 3 - |Reverse rotation, 30Hz, 4 o'clock 0 minutes Pr. 203=2, 30, 4:00
_4 __|Forward rotation, 10Hz, 6 'o’clock O minutes | Pr. 204=1, 10, 6:00
5 |Forward rotation, 35Hz, 7 o’'clock 30 minutes |Pr. 205=1, 35, 7:30
6 - |Stop, 9 o'clock 0 minutes Pr. 206=0, 0, 9:00

4.6.3 Details of the Functions

: Parameters used

i

!

<Operation pattern> ..

- 35 Hz
Forward 20Hz : :
. orwar
" - rotation \ I_ l o | 4 10Hzl
0
. Reverse ¢ 1 3 6 7:30 9
. rotation” ~ .
AU o A 30 Hz Time of day t
Pro | = a0 ___ |increments/| Factory
No, | - Name Range | ; | setting Remarks
2 0-minute/second unit/
voltage monitor
1-o’clock/minute unit/
Programmed voltage monitor :
operation 2-minute/second unit/
200 minute/second Oto3 1 0 reference time of day
selection ' * Imonitor
IR R S 3-0'clock/minute: unit/
R o reference time of day
- . monitor
Rotation direction
o setting
. o Oto2 1 0-stop,
201 to| - Programmed ‘ 1-forward rotation,
a30 |  Operation - - 9999 [2-reverse rotation
: program setting | 0 to 0.1H £ i
. , .+ | 400Hz .1Hz requ§ncy setting
I 0to | Minutes . .
99:59 |or seconds Time of day setting
; L . Oto . |Reference time-of-day
231 | Tlm_e( setting | 59.59 — 1]

timer (RAM) (Note1)

AR

| Note: 1 - When both the start signal and group select signal are

‘entered, the set value of Pr. 231 "timer setting” re-
~ turns to "0". Set the optional time of day with both
" - signals -on. Note that if the start signal and group

e select signals are entered after setting the optional

time of day, the Pr. 231 set value returns to "0" again.

2. Note that when the setting of Pr. 200 has been

changed independently, the units of Pr. 231 and Pr.
201 to 230 change.

3. When 2 or 3 is set in Pr. 200, the reference time-of-

day monitor screen is displayed instead of the voltage
monitor screen. ’
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]
Input signals =

L =
Output signals -

4.6.4 Operation

. ]
‘ Ordi‘naronperati_on '

)

" ‘automatically and the. op-

eration of that group to.be

--.performed .in sequence in -

accordance with the set-
tings. When the operation ;

- of the group ends, a signal
.. is output from the time-out -
- output terminal, (The open |

collector signal of SU is:

turnedon.) . ;

16-56

‘Name - Description Signal Level | Remarks’
Gro:ip:aellect o May also be
g Used to select the driven by
: — group for Photocoupler transistor.
RH 1 ; ;
| { RH(group 1)) }programmed isolated When ic=10mA,
RM (group 2) | |operation. * Vec<0.5V should
N :BL.(gro_uP 3) | be satisfied.
| Terminai reset- Ir:?:fte:,c:étzgzh:f Photocoupler
. |~ signal (STR) . day: - ‘ isolated
Programmed * |Inputto start
operation start |programmed zr;:)at?::upler
signal (STF) operation.
Name Description Signal Level Remarks
9
T " |Output on
~ |completion of Permissible
Time-out signal ~ |the operation of Open collector load
Inverter terminal  [the selected pt t (isolated 24VDC
(SVU) group and output (isolated) 0.1A !
cleared on ’ onl
timer reset. whgn‘Pr
, Output duri?g 76=3
Group select ggrer':stl%':\gin - | Permissible | - -
signal Inverter rou .2 9 10pen collector load - L}
 ltemninal (FU, OL, grogfém and ~ |output (isolated) | 24VDC,
IPF). - Rlearedon 0.1A
timer reset.
After completion of all
preparations and settings,
- turn -on the desired group . r signal
select signal (any of RH - st SR NNANANNNNNNNNNNNNY
(group 1), RM (group 2) Greur!RH . p
and RL (group.-3)), then mvensroupu—of =2 ST 1o
turn on the start signal- "% e
(STF). This causes the in- Time-out
~ _ternal timer (reference **"™'®Y
~ time of day) to be reset Note that the operation Is not started if the

timer reset (STR) is on.

Note:

Use the programmed op-
eration function with “5"
set in Pr. 79. Programmed
operation will not be per-
formed if any of the group
select signals is switched
on during PU operation or
data link operation.
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Multi-group select operation

]
Repeated operation

T 9roup1

Artisan Technology Group - Quality Instrumentation ...

When two or more groups

. are selected at the same Start signal

time, the operations of the aroup 1 AH A INHIHITIHIHITTTEIIIIRININNT

selected groups are exe-arowp2fM I

cuted in sequence of
group 1, group 2 and
group 3. © .

For example, if group 1 signal (FU)
_.and .group-2 have been

selected, the operation. of
group 1 is first carried out,
and after that operation
ends, the reference time
of day is reset, the opera-
tion of group 2 is started,
and the time-out signal
(SU) is output after.the

Invener outpu(
frequency

voup 1 select

Group 2

0

1

| Seting of group 1
H [}
3.

13 B [
0
[] W

- &lmgolgmupz
. 5"

[
3

0
!3"66

-

selecl signal

Tim
signal (SU)

operation of group 2

ends.

To repeat the operation of the same group, reset the timer using

- the time-out signal as shown below.

1) To repeat the operat|on of only

2) To repeat the operation of groups

1and 2
) Inverler Inverter
‘L_Fra_] .
. STF|=—2_ 0= | £a ]
(Group 1) RH =0 o= STF =25
(Group 2) RM = (Group 1) RH —9°__0—
(Group 3) RL ™ = (Group2) RM [—9 04
STH_’° oy (Group 3) RL & =
sb STR[Y°
sD
W -]
—s | s —

Note: If the inverter is powered down, then up (including a
power failure or an instantaneous power failure) during
the execution of the programmed operation, the internal
timer is reset and the inverter does not restart if the
power is restored. To resume the operation, turn the
programmed operation start signal (terminal STF) off,
then on again. (At this time, the reference time of day is
zeroed. When it is required to set the reference time of
day, switch the start signal on before setting.)

16-6
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4.6.5 Programmed Operation Battery Backup (FR EPD optlon)

To continue programmed operation at the occurrence of an mstantaneous power fallure mstall thls
unit (FR EPD) and start programmed operatlon :

] A . Power failure period
Operation at occurrence of .in- (1) When a power fail- -
stantaneous power failure ~ ¢ ure has occurred, -
- - .-, 7. operation is contin- power supply
ued as shown on ~ P—
-the right with the . = 12 teeae 5
-operation during, . - [T b S
the power failure requency
period eliminated.
The internal timer) - Setting of this period
for programmed : - is eliminated.
loperation contin- '
ues timing.
(2) If the group selected has been changed during the power
failure, the operation of the group selected is started from the
beginning after the power is restored.

(3) The battery is guaranteed for 10 years. If the BAT.E lamp is
lit, change the battery.

(4) The operation is-not performed if the power is restored when
. or after the time-out signal is output.

(5) If the power is restored after a long power failure period,
. programmed operation is not resumed. Perform group selec-
tion and time settmg again.

*Max. permlssmle power.......... 18 hours when Pr. 200 =
failure period : "0" or "2" (minute/second
‘ selection).

30 days when Pr. 200 ="1"
or "3" (o’clock/minute se-
lection)

- 16 -7
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4.7 5-POINT FLEXIBLE V/F CHARACTERISTIC

The VIF (frequency Voltage/Frequency) characterlstlc can be changed by
linear mterpolatlon made between five points set from V/F1 to V/F5

o Operatlon

An optional V/F characteristic can be set by setting ' v
V/F1 (first frequency voltage/ﬂrst frequency), V/F2, Base f . ,
V/F3, V/IF4 and V/F5 in the corresponding parame- - Pr.19) _m
ter. e prs
Boost rlaluo > or2 g ! i
(Pr.»O) P ;
. Setting » - v/f characteristic Base('f,r'e.qsl.;ency Freauency
(1) After setting Pr. 19 "base frequency voltage®, set "2" in Pr. 71 "applied motor”.
O (2) Set the desired frequencies and voltages in Pr. 100 to Pr. 109.

The setting must satisfy the following relationship: F1+F22F3+F4=F5=base frequency.
If the set frequenmes are the same, a write error occurs.
If "9999" is set in any frequency, it is ignored.

Note: 1. The V/F 5-point flexible characteristic functions for V/F control only.
2. The V/F 5-point flexible characteristic does not function when Pr. 60 (intelligent mode |
selection) is selected.
3. The frequency voltage may be set optlonally between 0 and 1000V, but output voltage is
clamped at the base frequency voltage if output frequency is beyond the base frequency.
4. Pr. 19 (base frequency voltage) must be set. (When Pr. 19 = 9999, Pr. 71 cannot be set
~ to 2 (5-point flexible V/F characteristic).)
If "2" is set in Pr. 71, Pr. 47 (second V/F (base frequency)) does not function.

6. When "2" is set in Pr. 71, the electronlc overcurrent protection is calculated for a
-general-purpose motor. :

o

e V/IF1 to 5 settingrange - - -

Pr. 100 BCD input (offset) 0 to 400Hz V/F1 (first frequency) 0 to 400Hz, 9999 |0.01 9999

Pr. 101 BCD input (gain) - 0 to 400HZz, 9999 | V/F1 (first frequency voltage) [0 to 1000V 0.1 0

Pr. 102 Binary input (offset) ) 0 to 400Hz - V/F2 (second frequency) 0 to 400Hz, 9999 {0.01 9999

Pr. 103 " |Binary input (gain) o to 400Hz, 9999 §V/F2 (second frequency voltage) [0 to 1000V 0.1 0
1Pr. 104 BCD/binary selection 10, 1,2, 3,9999 {V/F3 (third lrequerrcy) 0 to 400Hz, 9999 |0.01 9999
|Pr. 105 Speed feedback range 0 to 400Hz, 9999 {V/F3 (third frequency voltage) |0 to 1000V 0.1 0

Pr. 106 |Feedback gain 0 to 100 V/F4 (fourth frequency) 0 to 400Hz, 9999 |0.01 9999

Pr. 107 Stdp position command selection |0, 1, 9999 V/F4 (fourth frequency voltage) [0 to 1000V 0.1 0

Pr. 108 Orientation speed 0 to 30Hz V/F5 (fifth frequency) 0 to 400HZz, 9999 {0.01 9999

Pr. 109 Creep speed - ... |0 to 10Hz V/F5 (fifth frequency voltage) 0 to 1000V 0.1 0

'| Note: The set values of Pr. 100 to Pr. 109 set when Pr. 71 is other than "2" are stored internally

and remain unchanged if the set values are written with "2" set in Pr. 71. When the inboard
“option is added with "2" set in Pr. 71, the parameters set when Pr. 71 is other than "2" are
- made valid and the option operates wnh these parameters.

17 -1
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4.8 PU OPERATION INTERLOCK FUNCTION AND EXTERNAL

SIGNAL-BASED OPERATION MODE SWITCHING FUNCTION

The PU operatlon interlock functlon allows PU operatlon to be mterlocked
dependmg on the ON-OFF of the terminal MRS signal. :
The external signal-based operation mode switching function allows the op-
eration mode to be fixed depending on the ON-OFF of the terminal RH signal.
These functions prevent the inverter from not starting operation under external
command if the operation mode is left unswitched from the PU operation mode.

4.8.1 PU Operation Interlock Function

L

Setting method . Set "7" in Pr. 79 "operation mode selection”.

PU operation interlock signal  The input signal MRS is assigned as the PU operation interlock
signal. (When "7" is set in Pr. 79, MRS automatically operates as
the PU operation interlock signal.)

Functions . In the PU operatlon mterlock mode the followmg functlons are
’ - e . ' made valid: .
‘Set Value T'::nsl-r:és‘ : Function, Operation
e Output stopped durmg ex(ernal
operation.

Connected ¢ Switchable to the PU mode.

Parameter setting can be changed in
“the PU mode.

7 ®_PU operation allowed._

e Forces the operation mode to be -
. . . switched to the external operahon )
. e mode. . R

Disconnected
: ® External operation allowed. .
® . Switching to \he PU operahon mode
disabled.

V L _The followmg table I|sts the functlons and operatlons performed
by switching on (connecting)/off (disconnecting) the. external sig-
nal (across terminals MRS):

Operatlon | Terminals Mode Parameter )
Mode | Status | MRS-SD | Switching Status Write Remarks
) Forcibly ' d | Unswitchable to the
Connected switched to - Remains . Eneble PU operation mode.
Stop- T the external. sioppé g S AR AR Note 1: Swntched
Disconnected | operation ' Disabl, independently of the
mode. (Note 1) i - external start signal.
S o N L : CL If the frequency ® _Unswitchable to the --
: o o . Forcibly =~ semng and start - : " PU operation mode.
. PR vy o b Enable . peration mode.
< e ; * | Running Conr s to . of exter- <1 -1 - Note 2: Limited to--- -
Tt e S N { the external . |naloperation . .0 parameters that may .
. . .| Disconnected | operation are on, opera- "~ (Note 2) be rewritten durlng N
- . | mode. (Note 1) {tion is performed | *7 " ° operetlon .
. -~ |accordingly. : .
Disconfiected | iemains in - - Disable |® “Switchable tothe PU

the ex‘!'ei'nal H.e‘mairls 1 . operation mode..
- P pped. - 1 Di Note 3: Output stopped.
. |Connected [ (Note 3) T Pleeble .. P PP

- C e e o o 'Slop - .
. e . . B A emains in . abl e Unswitchableto the
Di n:
Connected 1o extomal _|Remains - i . PU operation mode.’
. operation stopped. . - . L )
Disconnected mode. Disable
-| Exter- . - . . .
nal Disconnected Remains in Running Disable |® Unswitchable to the .
PR | " |the ex‘t_ernal 1 . SO PU operation mode.
. ‘| operation ' N st
. Connec!ed rhode. .(Note 3) Ou‘lpu( stop | Disable | | )
Running v , o switchable to the PU
- i Remains in . . y operation mode.
Conneated | ine external ~[CUIPUIStOP  |RIsable | Noigs: it the fre-
Disconnected | OPeration Run (Note 4) Disable quency setting signal
mode. - is on, operation is per-

formed accordingly.
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| Note: 1.

When the signal across terminals MRS and SD is
switched on and the value of Pr. 79 is then changed

to other than 7'in the PU operation mode, that signal
functions as the ordinary signal (output stop), not as

the edit enable signal. Also, as soon as the value of

. Pr. 79 is changed, the ordinary mode switching is
*.carried out. . , :

. WhenPr.79=7, the link opéraﬁon (computer link, PC
. link) function cannot be used. Also, the inverter is put

in the external operation mode if Pr. 125 = 1 (link
mode at power on).

. If the signal across STF or STR and SD is oh, the
- external operation mode cannot be switched to the PU

’" operation mode when the signal across MRS and SD

is on.

- When 7.is set in Pr. 79 and the signal across terminals

MRS and SD is switched on and is then switched off

. -during PU:operation, the inverter is switched to the

_external operation mode independently of the external

terminal (STF, STR) signal state. Therefore, when the
signal across terminals MRS and SD is switched off

‘with either of the STF and STR signals on, the motor

is‘run in the external operation mode.

‘The ordinary MRS function is invalid for the PU opera-
tion mode. =
. The above description all applies to a case where Pr.
- 17 = 0 or 1 (MRS terminal normally disconnected).

When Pr. 17 = 2 or 3, ON changes to OFF and OFF
changes to ON in the above table and description.

When the PU operation mode is forcibly switched to

-the external operation mode, the PU is internally reset

once to secure the monitor screen.

" The above function is not available for the FR-PUO1E

and "7" cannot be written to Pr. 79.

At'the occurrence of any alarm, press the STOP key
in the PU operation mode to reset the inverter. The
inverter cannot be reset in the external operation
mode and must be reset in the PU operation mode.
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4.8.2 -External Signal-Based Operation Mode Switching Function

. |
¢

Setting method ' R

J o
| BN
. . .

External signal-based opera-
tion mode switching signal

B 'S’e't_r"B“' in Pr. 79 "operation mode selection”.

" The input signal RH is assigned as the external signal-based
~ operation mode switching signal. (When "8" is set in Pr. 79, RH
‘automatlcally operates as the external signal-based operation

\_‘f'mode swnchlng signal.)

' l
b

Functions.

¢ In the exterria! signal-based operation mode switching mode,

_the following functions are made valid:

Set Terminals :
Value RH-SD Fixed Mode Remarks
: ' : Cannot be switched to .
o ?onnected »» External operation mode the PU operation mode.
8 | . . Cannot be switched to
~ 7 IDisconnected |PU operation mode the external operation
g o ‘ ! mode.

~_Connection of RH-SD in the PU operation mode forces the in-
~ verter-to switch to the external operation mode. Disconnection of

| . RH-SD switches the inverter to the PU operation mode. Note that

- this switching can be done only during an inverter stop and cannot

be _done du.rlngvo_peratlon

] Note 1. Settmg “8" in Pr. 79 changes the function of terminal

RH (three-speed setting (high speed)) to the opera-
tion mode.switching function. At this time, the function
of terminal RH (three speed setting (high speed)) is
invalid.

.. 2. This function is not available for the FR-PUO1E para-

. meter.unit.
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4.9 STOP-ON-CONTACT CONTROL

To ensure uniform, precision positioning, this function suppresses vibration
which is liable to occur when a load is stopped upon contact in vertical motlon
appllcatlons

<Without _stopfon-contact control> _ <With stop-on-contact control>

Low
speed moidis o Complete .
vnbrangg ; - stop When using stop-on-contact con-
— = L { trol, select magnetic flux vector
) No vtbrationi : control. .

4.9.1 Wiring Example

. Me
JL
LR S
Ji
"
. — |
FR-A201E. T
R . v —
S Vv
v T w -
Start signal STF : R
Multi-speed selection 1 RH
Multi-speed selection 2 RM . :
Stop-on-contact selection 1: RL -~ - b
Stop-on-contact selection 2 ¢- RT : o
X . SRR i sD

4.9.2 Operation Example (external mode, multiple speeds (3 speeds))

To ensure accurate posutiomng at the upper limit of a lift, stop-on -contact control causes a mechanlcal
brake to engage while a motor is deveioplng a holdlng torque to keep a load in contact with a
M mechanlcal stopper or the like.

Outputf i E
Pr. 4F------ Ordinary Stop-on-contact
) , mode jmode

When both RL and RT are switched on,
the inverter shifts to the stop-on-contact
mode.

(RL and RT may be switched on

in any sequence and with any
delay between them.)

o The inverter enters the stop-on-contact mode when both the RT and RL terminals are switched on
with 5 or 7 set in Pr. 96 "torque control selection”. In this mode, operation is performed at the
frequency set in Pr. 6 "multi-speed setting (low speed)” mdependentiy of the preceding speed.

Pr. 96 = 5: Stop-on-contact control
Pr. 96 = 7: Stop-on-contact control + load torque high-speed frequency control

219 -1
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4.9.3  Setting
(1) Select magnetic flux vector control. (Refer to page 14-1 )
(2) Set 701 in Pr. 77 "parameter write disable selection". Pr. 96 can be accessed.

(3) Set "5" or "7" in Pr. 96 "torque control selection”. (Stop-on-contact control is selected. )
" When the RL and RT signals are switched on, the inverter shifts to stop-on- contact control
(4) Refer to the following function explanations-and set the parameters: e Lo

o Parameter setting =~ - e

6 Multi-speed setting (low speed) 0 to 400Hz 0.01HzZ 10Hz :
a2 Exciting current low-speed multi- 0 to 1000%, 1% 9999 9999: Current is not compensated
plying factor for a stop on contact] ~~ 9999 ) for by multiplying factor.
PWM carrier frequency for a 0.7 to 14.5kHz, 9999: Carrier frequency is-as set
83 stop on contact 9999 0.1kHz 9999 inPr.72.
. .. . Set 5 or 7 to select a stop on
96 Torque control selection 0,5,6,7 1 {0 contact.

Used to set the output frequency for stop-on-contact control.

~ The frequency set should be as low as possible (about 2Hz). If it
is set to more than 30Hz, the operating frequency will be 30Hz.
When stop-on-contact control is to be used during PLG feedback
control, PLG feedback control is made invalid when the inverter
enters the stop-on-contact control mode.

Used to set a force for stop -on-contact control.

This parameter may be set (may also be set durmg operation)
when Pr. 80 = 9999, Pr. 81 # 9999, and Pr. 96 = 5 or 7. Usually
set a value between 130 and 180% in this parameter.

When 9999 is set in Pr. 82, the current is not compensated for.

1
i

.Used to set a PWM carrier frequency for a stop on contact.
This parameter may be set when Pr. 96 = 5 or 7 and only appues
when the output frequency is 3Hz orless.”

When 9999 is set in Pr. 83, the carrier frequency is as set in Pr.
72.

Used to sWitCh from one function to another.
Set value

0: Multi- speeds + automatrc restart after instantaneous power
failure

_6: Multi-speeds + Ioad torque hlgh speed frequency control
5: Stop-on-contact control + multi-speeds + automatic restart
after instantaneous power failure
7. Stop-on-contact control + multi-speeds + load torque high-
St Tt - speed frequency control -
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

™



VT T e T e N e

VTV T e T e e N T

YTy T ey Oy

~

v

B A e T A i e Y Ve

e Frequencies set in the stop on- contact control mode (Pr 96

mode)

Operation Mode Ordinary ! Nantral ,
(External) ) OP eration . , StoP on-Contact Control Remarke
RL, RT terminals| RL | RT RL RT _ , ,
Main function _Either is OFF _ |. ON ON.
Multi-speeds )
Output frequency for a .
0 to 5V, 0 to 10V |Pr. 6 "low-speed frequency
stop on contact. 4 to 20mA’ B . - i
- ) The current is compensated for by the |When RL and RT are switched on,
Sx:::jn?nz'l‘:ir r7r;:|I°¥;ctor multiplying factor (0 to 1000%) set in Pr. |Pr. 49 (second stall prevention
P iiplying 82 before RL and RT are swnched on. operation frequency) is invalid.
- Pr. 72 |Pr.83 " ' _
Carrier frequency (0.7 to 14.5kHz) |(0.7 to 14.5kHz, 9999)

5 or 7) (In the external operatuon

The frequenctes set by multlple selectlon of the mput termmals (RH RM RL RT JOG/OH) are

listed below:

Artisan Technology Group - Quality Instrumentation ...

Selected Terminals Sto -on-Contact : o
RH|RM|RL|RT | JOG/OH Set Frequency .. Con’:rol Function. Rgl_'n;rks.
(e] Speed 1 (high speed) Pr. 4 ‘ :
0| ‘| Speed 2 {middle speed) - Pr.5
0 Speed 3 (low speed) -~ Pr.6 |
o According to 0-5V, 0-10V,
4-20mA
0 Jog frequency Pr. 156
0| O Speed 6 Pr. 26 Middle speed when Pr. 26 = 9999
0] 0] Speed 5 Pr. 25 Low speed when Pr. 25 = 9999
O 0 Speed 1 (high speed) Pr. 4
[®] (o] Jog frequency Pr. 15
0|0 Speed 4 Pr. 24 Low speed when Pr. 24 = 9999
0 (o) Speed 2 (middle speed) Pr.5 )
0 (o] Jog frequency - Pr. 15
Speed 3 (low speed, stop- Pr.6
0|0 or':-contat(:t freq?.lency) P <
(0) (0] Jog frequency Pr. 15
o] o) Jog frequency Pr. 15
010 o] Jog frequency Pr. 15
0 O] O Jog frequency Pr. 15
s Ke) (o) Jog frequency Pr. 15
Speed 3 (low speed, stop- Pr.6
cjojo or‘l)-contaét freqzency) i o
(o] (0] 0 Jog frequency Pr. 156
o) 0 0 Jog frequency Pr. 15
Speed 3 (low speed, stop- Pr. 6
0 olo os-contaét freq':lency) P o
(o e] (0] Jogq frequency Pr. 15
0410 0 Speed 6 Pr. 26 Middle speed when Pr. 26 = 9999
0j0]|0 Speed 7 Pr. 27 Low speed when Pr. 27 = 9999
0]0]| 0O (o] Jog frequency Pr. 15
0 0| O O Jog frequency Pr. 15
0] O (o] 0 Jog frequency Pr. 15
0]J]0]|O (e] Jog frequency Pr. 156
Speed 3 (low speed, stop- Pr.6
ojofo}o oﬁ-contaét freqzency) P o
olo]oOo]O (o] Jog frequency Pr. 15
According to 0-5V, 0-10V,
4-20mA
* © indicates that the function is selected.
19-3
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Note: 1. O indicates that the terminal is on. .
2. Indicates that the remote settlng functlon is not selected (The remote settmg functlon
disables stop-on-contact control.)
. 3. The selection of the 12-bit digital speed (|nverter wuth FR EPA or EPE) makes the above list
“invalid.
Note that when both FtL and RT are on, the frequency |s as set in Pr 6 and stop on- contact
control is exercised.: .
4. JOG/OH in the above list indicates the jog functlon (Pr 17 0 2).
" (When Pr. 17-= 1 or 3, JOG/OH in the list is regarded as off)
5. The jog frequency has the highest priority. :

e Precautions - .
1. Pr. 96 should be accessed after 701 is set in Pr. 77
2. If the setting of the exciting current low-speed multiplying factor for stop on contact is too Iarge
the overcurrent (OCT) alarm is liable to occur and/or the machine may wbrate ina stop-on-
‘ contact state.
3. Unlike the servo lock function, the stop- on-contact functlon cannot be used to hoId a Ioad ata
~_ stop for an extended period of time. b
The continuation of stop-on-contact control” may cause. the motor to overheat, a mechanlcal
brake should be used to hold the load immediately after a stop. .

-19-4
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m frequency function selectiol

4.10 LOAD BASED FREQUENCY CONTROL FUNCTION

cording to the load.

‘higher than the preset.

G’ms function automatlcally changes the. maximum operatlng frequency ac-

Specifically, after the load is started its magmtude is calculated from the
average current, if it is judged to be light operatlon WI|| occur at a frequency

| Under a light load, speed can be increased automatically to reduce |ncom-~
mg/outgoung tlme for a multi-story parkmg garage or the like.

\ .

<Without high-speed frequency control>

not, the lift is moved verti-
cally at the same speed.

(5 - o s [Whether‘ there is a load oi’]

4.10.1 Wiring Example

/

<With high-speed frequency contrel; |

out a load is moved faster than

-the lift with a load. .

(The -output frequency is m-

creased )

FR-A201E

STF

- 4.10.2 Operation Example

" (‘The lift with a light load or with- ]

R UpP——
s V— |
T wh—

Terminal ¢

CcSs

_ Start signal = o— o
‘Load detection high-speed & cSs
i ion —]SD
v =
: -
. Pr.5 (B)
! 1
E 2 Pr.5, E E
[} [ )
: [}
i Less than half of i EMore than rated current
lrated current and | or regenerative load
| driving load !
STF __r—g— ON
(STR) , - OFF
| J
Fig. 4-1
. 201
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e When operation is performed with 6 or 7 set in Pr. 96 "torque control selectlon" and the CS terminal
;(Ioad detection high-speed frequency function selection) switched on, the inverter varies the
~maximum frequency automatically as shown below between the settings of Pr. 4 "multi-speed

setting (high speed)" and Pr..5 "multi-speed setting (middle speed)" according to the magmtude of

an average current during acceleration from half the setting of Pr. 5 to the frequency set in Pr. 5.

Example: 1. If the average current is less than half the rated current of the inverter, the maxrmum
frequency is Pr.4asin Ain Fig. 4-1..

. If the average current is more than the rated current of the rnverter the maxrmum
frequency is Pr. 5 as in B in Flg 4 1.

Frequency T o

Note: When a current averaging region includes a con-
stant-output area above 60Hz, the output current
may become larger in the constant-output area.

(120Hz) Pr. 4 ‘ -

(60Hz) Pr.5 - i T - - . Note that when the current is low, the frequency
4 ! e - and deceleration time increases.
Pr.24.  Pr.25 ' Average current value . - ! ‘
" (50%) (100%)
Fig.4-2 .

In this example, the frequency varies accordlng to the current e. g 60Hzata 100% current and 120Hz
at a 50% current. SR , , : (

Note: 1. With 6 or 7 set in Pr. 96 "torque control selection”, the function of the CS terminal changes
to a load torque high-speed freqUency control feature and the automatic restart after
instantaneous power failure function is inactive.

2. With 6 or 7 set in Pr. 96 "torque control selection", this feature is valid only in the external
operation mode. Note that this feature does not functlon when the remote setting function
(Pr. 59 = 1 or 2) has been selected.

3. When this feature is selected. (Pr. 96 = 6 or 7), the output frequency limit is 120Hz If the
frequency set is more-than 120Hz, the output frequency is 120Hz.

Also, the carrier frequency setting range is 1.1 to 14. 5kHz If its setting is between 0.7
and 1.0kHz, the carrier frequency is 1.1kHz.-

4. When this feature is selected (Pr 96 = 6 or- 7) the fast response current limit function is
invalid. :

5. This function is lmplemented for every start

Note: When a current averaging region mcludes a constant-output area the output current may
become larger in the constant-output: area. ' .

/\ WARNING

A\ Under a light load, the frequency may increase up to 120Hz, creating a hazardous condition.

Adequate interlocks should be provided on the machine before starting operation.

1202
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4 10 3 Settmg

(1) Set 701 in Pr 77 parameter write. drsable selectlon“ Pr. 96 is accessrble
(2) Set"6"or"7"in Pr. 96 "torque control selection". When the CS terminal is switched on, the mverter
shifts to the load torque control mode. (Load based frequency control is selected )

(3) Refer to the following function explanations and set the parameters

e Parameter setting

4 Multi-speed setting (high speed) - 0 to 400Hz 0.01Hz . _60Hz

5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz
24 High-speed setting maximum current value . -0 t0.200% 0.1% 50% .
25 Middle-speed setting minimum current value -0 to 200% 0.1% 100%
26 Current averaging range 0 to 400Hz, 9999 0.01Hz ..9999
27 Current averaging filter constant 1 to 4000 1 _16

20-3
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e Pr. 4 is used to set the high -speed (light load) for load’ ‘based
- frequency control, and Pr. 5 is used to set the Iow-speed (stand-
" ard load) frequency (Refer to Frg 4 2.)

‘e Used to set the maximum and minimum current values for high
and middie speeds (Refer to Fig. 4 2.) ‘

e By settmg a value other than 9999 in Pr. 26 "current averaging
range”, currents during acceleration from (Pr.26 x 1/2)Hz to (Pr.
- 26)Hz can be averaged.
e Pr. 27 "current averaging filter constant" is used to set the time
constant of a filter relative to the output current. (Time constant
[ms] = 0.5 x Pr. 27 and the factory setting is 8ms.) Increasing
the set value stabilizes the current but detenorates -response
performance

. Guaranteed | (888) 88-SOURCE | www.artisantg.com




* Frequencies set in the load based frequency control mode (Pr. 96 = 6, 7)
The frequencies set by multiple selection of the load based frequency control selectlon termmal
(CS) and multi-speed terminals (RH, RM, RL) are listed below: Ll

Terminals Selected ’ : S
cs BRH | RM AL ‘ : Set Frequency; - . , o
o] ‘ - lUnder load based frequency control -
0 Speed 1 (high speed) Pr. 4
0 Speed 2 (middle speed) Pr. 5
(o] Speed 3 (low speed) Pr. 6
0 - (0] ) ] Speed 1 (high speed) . Pr. 4
O. .| o ! Speed 2 (middle speed) Pr. 5
"0 ’ O _[Speed 3 (low speed) ~ Pr.6 ,
0 O | |Speedé ) Pr. 26 ' : B R
0 ) (0] Speed 5 - - Pr.25 R : o
. [« 1 O |Speed 4 ) " Pr.24 : .
0 0 0 |Speed6 Pr. 26 o IR
0 0 ‘O |Speed 4’ L Pr.24 - R :
o | o O |Speed7 Pr. 27
0 o : O [Speeds _Pr.25 _
o O | 0-| O |Speed7 - Pr.27 ' ‘ ' m
| Setting by terminals 1,2, 4, JOG e

Note: 1. O indicates that the terminal is on.

. Indicates that the inverter is in the external operatlon command mode and the remote

'setting function is not selected. - :

3. Valid when Pr. 96 = 6 or 7. (When Pr. 96 = 0 or 5, the CS termmal acts as the automatlc
restart after instantaneous power failure function.

4. When 9999 is set in Pr. 24 to 27 (multi-speeds 4 to 7) when Pr. 96 = 0 or 5, speeds 4to
7 are invalid. o

“5. The multi-speeds overridé the main speeds (across termlnals 2-5, 4- 5 1-5). '

6. The selection of the 12-bit digital speed mput (inverter with the FR-EPA or EPE) makes
“the above list invalid. (The 12-bit dlgltal speed ‘input has the highest prlonty) (Note that
the CS terminal is valid.) . -

7. Jog operatlon has hlgher prlorlty than the above list.

N =

. Fdiic-tion list (The following features function in the e_xternal' operation mode.)

Pr. 96 Load Based Frequency | Stop-on-Contact | Multi-Speed (Speed 7) Automatic Restart after
Control (CS) Control (RL, RT) (RH, RM, RL) Instantaneous Power Failure (CS) ,
0 X X 0 (@) m
5 X [®) O (o]
6 0 X 0 X
7 (e] (o] 0 X

O: Indicates that the feature is valid.

Restrictions on setting of 5, 6 or 7 in Pr. 96

Under the following conditions, the functions available when
B, 6 or 7 is set in Pr. 96 are not valid:

¢ PU operation

e Programmed operation

¢ PU + external combined operation

¢ Pl control (with FR-EPD or EPH inboard option)
 Remote setting function mode

« Orientation control (with FR-EPA inboard option)

« Jog operation (PU or external operations)

- 204

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



A '

Ol

TN Y

v

T TN T T T Ty T T T T e 2 et A

YNV

e " A A Y

VT e

411 DETECTED SPEED CORRECTION S
FORPLG FEEDBACKCONTROL ~ ~ - .

When the. inboard optlon (FR ‘EPA, EPB, EPC) is used with'the inverter for| -
. PLG feedback control, this function converts and corrects -the number:of -
puls;es-fro_m a speed detector (encoder)- of that is not 1024PPR to 1024PPR. -

4.11.1 Wiring Example

Inverter L
NFB i Motor - :
_OE —R )
Power supply =< S -V M
| m—0 T . .. W&
L - FR-A201E P
B 7] Twisted pair Encoder
Forward rotation & o—=0 STF .~ shielded ca- ; 1
P e e : ) 1
Reverse rotation $6—<$STR [ . 7] -bles ____! !
E . ) c PA1 '
) ' 1 S PB1¢ - !
T lio |pPe2 = s 1
- ‘ 18 sV !
~“Frequency- settmg 2 s 2 T [
: — 3 SG M . H
potentlometer T lg Al _J__-_..
- N »u\ i - " |externat power 5V
MMER . supp'y 3 MOV
When a motor with brake is used,
brake release timing must be noted. -
"4.1‘1.2'2 Operetion o o ) T M

By settlng the conversron factor K found by the followmg formula in. Pr 84 control is possible when
a non- 1024PPR encoder is. -used.

- . . R -

R K =1024/N . ST P el
‘Where, N = number of pulses ‘of the speed detector used [PPR] '
Example When a 500PPR encoder |s used set 2. 048 (= 1024/500) |n Pr. 84
Note'_ :Pr.84 is inaccessible when the mboard optlon (FR EPA EPB EPC) is notfltted
©7 7 tothe mverter ct _ o
i113 Specnflcatlons A " f:"’;" '

The speed of the detected encoder mput S|gnal is multlplled by the factor to make correction.

PLG detection speed correctlon facter‘ o A " WOWNo correctlon
Note —~ :The number of motor poles must be set in Pr. 37 speed dlsplay
Example For a 4-pole motor set 4. in Pr. 37. - . _
“2t=1
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4.12 BRAKE SEQUENCE

(Thls function of the mverter outputs a mechanical brake. operatlon tlmln? :
S|gnal for vertical motion applications. This function allows safe operation as
it prevents a drop during start due to a mechamcal brake operatlon tlmmg fault
or an overcurrent alarm at a stop. - ‘
This feature may be used whether a mechanical brake operation conflrmatlon
signal is input to the inverter or not. This function is valid only when magnetic
flux vector control is selected.

\. J -

4.12.1 Wiring Example:
- /Mechani— R
Val brake

| FR-A201E |

Start signal .
Multi-speed signal . T
Brake operation signal
* Note the permissible rating
of the transistor in the in-
verter. (24VDC 0.1A)

Brake operation signal

4.12.2 Operation Example

« At start: When the start signal is input to the inverter, the starting frequency is output. On arrival
at a given frequency (Pr. 85), the inverter outputs the brake release signal (RUN).
In a given time (Pr. 88) after the .input of the brake operation completlon SIgnaI (AU or
STOP) ™' the output frequency is increased to the preset speed. -

o At stop : When the mverter has decelerated to a given frequency (Pr. 89), the brake release signal
(RUN) is switched off. In a given time (Pr. 90) after the brake operatlon signal (AU or STOP)
MNete) has switched off, the iinverter output is switched off.
Note: When the mechanical brake operation confirmation signal is not |nput the brake

operation completlon S|gnal is replaced by the brake release sugnal

* ThIS functlon is valid when 7 or 8 is set in Pr. 60 “intelligent mode selection”, the inverter in the
external operation mode, and magnetic flux vector control is selected.

1) When the brake sequence function is selected by setting 7 in Pr. 60 and the mechamcal brake
operation confirmation S|gnal is mput

- Final target frequency --- '

' v
. . ) 1]
Output frequency 0 E ;—;E :::ﬁ | 5 En “E
— L e
STF OFF _ |-- [ E ON OFF H ' H
[N ] 1 . ' H
Output current value b i b
Pr. 86 I N
Brake release request i ON | I
(RUN) OFF E ' E ': OFF
Brake release comple- I ON L
tion (AU or STOP) OFF v i 1 OFF
Mechanical operation of : LA Release ~
electromagnetic brake  Engagement ngagement
Time t
22 -1
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2) When the brake sequence function is selected by setting 8 in Pr.

operation confirmation signal is not input

Output frequency 0

- Mechanical operation of
- electromagnetic brake

Final target frequency

60 énd the mechanical brake

i

1]
) 1
. PreT T e : ! Pr.go E
— T . ——
S —m i ON oFF :
] 1 [ '
- Output current value - ; P ; :
Brake release request - | ! ON L H
(RUN) OFF ! - i OFF
: — ‘Release ~—
Engagement - : Engagemen}
’ ) Time t

N

9

4.12.3 Setting

(1) Select magnetic flux vector control. (Refer to page 14-1.)
(2) Set "7" or "8" in Pr. 60 "lntelllgent mode selection”. (See below.)

Note that when 7 or 8 is set in Pr. 60, automatic restart after instantaneous power failure does
not function. (Pr. 57 and 58 do not function.) '

Pr. 60

Descrlltlon

7

Brake sequence is selected and the mechanical brake operation confirmation signal is input.

8

Brake sequence is selected and the mechanical brake operation confirmation signal is not input.

Note: To ensure more positive brake sequence control, it is recommended to set 7 in Pr. 60
(mechanical brake operation confirmation signal input).

(3) Refer to the following function explanations and set the parameters:

o Parameter setting

. Brake sequence érror display — : .
30 erasure d ‘ 0 0 0: No error
60 Intelligent mode selection -Oto8 - 1 0 7, 8: Brake sequence
85 Brake release frequency 0 to 30Hz 0.01Hz 3Hz :‘ :,‘; baesset only when Pr. 89
86 Brake release current 0 to 200% 0.1% 50% Rated inverter current = 100%
Brake release current
87 detection time 0 to 2 seconds | 0.1 seconds | 0.3 seconds
88 Brake operation time at start | 0 to § seconds | 0.1 seconds | 0.3 seconds
89 Brake engagement frequency 0 to 30Hz 0.01Hz 6Hz :I;‘:, bsesset only when Pr. 89
90 Brake operation time at stop | 0 to 5 seconds | 0.1 seconds | 0.3 seconds
Deceleration detection ' . .
91 function selection 0.1 1 0 0: Not selected, 1: Selected
02 Brake release completion 0.1 1 0 0: AU, 1: STOP. Valid only
signal selection ) when Pr. 60 = 7.
Overspeed detection 0 to 30Hz, 9999: Overspeed is not
93 frequency 9999 0.01Hz 9999 detected.

¢ Pr. 85 to 91 are accessible and valid when Pr. 60 = 7 or 8, and Pr. 92 is accessible and valid
when Pr. 60 = 7. (Pr. 85 to 92 are valid in the ordinary mode.)
Pr. 93 is accessible and valid when Pr. 60 = 7 or 8, the inverter is fitted with the FR-EPA, EPB or
EPC inboard option, and Pr. 105 = 9999.

Artisan Technology Group - Quality Instrumentation ..
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-Set (rated motor. slip frequency) + about 1.0Hz.

If this setting is too low, the load is liable to gravity-drop at start.
Generally, set about 50% to 90%.

Generally, set about 0.1to 0.3'seconds.

e When Pr. 60 = 7 (the mechanical brake operation confirmation
S|gnal is input), set mechanical delay tlme untlt when the brake
is released.

e When Pr. 60 =8 (the mechanical brake operatlon confirmation

R ~ signal is not input), set (mechanlcal delay time until- when the

’ brake is released) + about 0.1 to 0.2 seconds.

Generally, set (Pr. 85 setting) + 3 to 4Hz. A s ~

e When Pr. 60 = 7 (the mechanical brake operation confirmation
signal is input), set (mechanical delay tlme untll when the brake
is engaged) + 0.1 seconds.

« When Pr..60 = 8 (the | mechamcal brake operatlon confirmation
signal is not input), set (mechanical delay time. until when the
_brake is engaged) + about 0. 2 to 0.3 seconds. :

o When deceleratlon is not normal durlng decelerahon operatlon
with 1 set in Pr, 91, the inverter results in an alarm. (display:

_ E.OPT, definition: Pr 30 = 2), the output is shut off, and the
brake release request (RUN terminal) is switched off.

¢ When 0 is set in Pr. 91, the alarm is not output.-

Used to select the brake release completion signal |nput terminal.
(For full mformatlon refer to page 22-1.)

When (detected frequency) (output frequency) goes Iarger than
the Pr. 93 setting during: PLG feedback control; the inverter
_results in an alarm (display: E.OPT, definition: Pr. 30 = 1), the

o ... output is shut off, and the brake release request (RUN termlnal)
N |ssw1tchedoff T N S

1

223
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- In Brake Sequence Mode
In Ordinary
Terminal | - - : - - I . R - - P _
Mode - r. 60 = 8 (without mechanical
Pr. 60 = 7 (with mechanical brake confirmation signal) brake confirmation signal)
‘RUN- - linverter running | Brake release request - - - - - |Brake release request
Current input Brake release Current input . .
AU .-|selection.. .. . .. Pr: 9220 completion signal Pr. 92=1 selection ‘?“,' reqt input selection
Start self-holding | Start self-holding | Brake release i .
- L .,STOP _|selection. .| __|selection completion signal Start self-holding selection

4.12.4 Terminals Used

* Brake release completion (AU or STOP terminal)
Set Pr. 92 "brake release completion signal selection" to make the brake release completion signal
_ terminal selectable.

(1) When Pr. 92 = 0 the brake release completlon signal is input to the AU terminal. 4 to 20mA
-DC. current input cannot be used for operation. (Pr. 904 and Pr. 905 are invalid.)

(2) When Pr. 92 = 1, the brake release completlon 3|gnal is mput to the STOP  terminal. ;The start
self-holding-function-is deactivated. - - - -

Hence, +
" Note: 1. Pr. 92 is accessible and valid when Pr.60=7" """ "ot e

2. When 0 is set to each digit of Pr. 40 (output terminal assrgnment) the standard RUN sngnal
is output from each terminal.

4. 12 5 Protet:tnie Function

" If any of the following faults occurs in the brake sequence mode, the inverter results in an'alarim, the

_output is shut off, and the brake release command (RUN terminal) is switched off.
On the inverter LED and PU02 screen, "E.OPT (inboard option alarm) is displayed.
The details of the alarm can be confirmed on the display of Pr. 30 "brake sequence error display
erasure".

"Pr.30Display | = T ‘ "~ Description - s
Indicates that (detected frequency) (output frequency) go Iarger than the Pr 93 settlng durlng PLG
1 - |feedback control. -
(Overspeed detection frequency)
- lIndicates that deceleration-is not normal in deceleration operation during PLG feedback control. (Set Pr.
2 91 to select whether this function is activated or not.)
_|(Except stall prevention operation)
3 Indicates that the brake release command (RUN terminal) was switched on during a motor stop.
(Gravity-drop prevention function)
4 Indicates that the brake release request signal is not switched on more than 2 seconds after the input of
the operation command (forward or reverse rotation).
5 Indicates that the brake release completion signal is not switched on more than 2 secoids after thé brake
release request signal is switched on.
’ 6 " |Indicates that the brake release completion signal was switched off midway though the inverter switched
on the brake release request.
7’ Indicates that the brake release completion signal is not swutched off more than 2 seconds afterthe brake

release request signal was switched off at a stop.

22-4
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5. PROTECTIVE FUNCTIONS

‘ Th|s chapter presents detalled information on the "protec-
~ tive functions” of the FR- A201E mverter wnth built- ln
power return function®. .
Always read the precautions and mstructpons m thls chap—
ter before using the equipment.” \

5.1 ALARMS ...... ........ reeesetasemenseesnrnaas '..’-.'.‘;;;....:.‘..23 -1
5.2 TROUBLESHOOTING wovevserersermumersenn JO— 7 P
5.3 MAINTENANCE AND INSPECTION ..... - teessaveessrnanee 25 - 1
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5.1 ALARMS

If ény fault has occurred in the inverter, the corresponding protective function
is activated to bring the inverter to an alarm stop and automatically give the
corresponding alarm indication on the PU display and inverter LED. When the

protective function is activated, reset the inverter in accordance with page

10-1.

5.1.1 Alarms

keeps It stopped: This protection is only provided
when "1" or "3" has been set in Pr. 17 "external

thermal relay input function®.

Display ) Alarm- Alarm
- Name Description Code Output
Parameter Unit Inverter LED . . . *°. | (Across B-C)
: g o | = |If the inverter output current reaches or exceeds
OC During Acc I_‘ ._L (] l’ E::er:grallon © |200% of the rated current, the protective circuit is 1
: E activated to stop the inverter. When any main cir-
, ' = 1~ =1 loun tant @ |cuit device Is overheated, the protective circuit is Iprovided
p - uring constan CE ;
Stedy Spd Oc I_— L c speet? § also activated to stop the output of the inverter. 2 (Open)
3
i T o During g
Oc During Dec k ,’ " L :', deceleration 3 3
bl =" |During stop
- - . = |lf the converter output voltage Is excessive due to
Ov During Acc I- ,’ ,‘, [} ,’ g:;::gr ation g the regenerative energy from the motor, the protec-
- = ) (4 3 tive circult is activated to stop the transistor output.
- - - o l- : tant : < This may also be activated by a surge volitage Provided
- uring constan enerated in the power supply system. ) 4
Stedy Spd Ov ELoc! (oees 25| power supply system (Open)
- - - urin S
Ov During Dec ,'- L"L' -7' _|deceleration 2
- =" |During stop o
The electronic overcurrent protection in the in-
= L" I.I' verter detects inverter overioad or motor overheat
M () I ! and activates the protective circuit to stop the in-
otor Overioad -0 5
verter output. When a muiti-pole motor or more
(Motor protection) | Overload shut-off than one motor is driven, for example, the motor(s)
Provided
(electronic overcurrent | cannot be protected by the electronic overcurrent (Open)
— - _  |protection) protection. Provide a thermal relay in the inverter P
I_ l HI : output circuit. In this case, setting the electronic
Inv. Overload S overcurrent protection value to OA activates the in- 6
X venter protectlon only. (Activated at a current
(Inverter protection) 150% or more of the rated current.)
It an instantaneous power failure has occurred in
excess of 15msec (this applies also to inverter in-
. - - - put power shut-off), this function Is activated to
Inst. Pwr. Loss ) ,‘,’-’,L :gﬁ:lar:ta:;ztgls:wer stop the inverter output. (If the power failure is 7 :’orm::)e d
- " P within 15msec, the control circuit operates without P
fault. if the power failure persists for more than
about-100msec, the protective circuit is reset.)
If the inverter power supply voltage has dropped,
the control circuit cannot operate properly, resuit- -
R - - ing in the decrease in motor torque and/or the In- )
Under Voltage "- L"L’ I Ur':x:tll?) I:‘age crease in heat generation. To prevent this, if the 8. :’(;wel:‘i)ed
: - P power supply voltage drops below about 150V p
(300V for the 400V series), this function stops the
inverter output.
) : ) When the power return circuit is faulty or the regen-| -
[y — |Power return circuit erative electronic thermal relay or other error has Provided
Br. Cet. Fault L. b ": alarm detection occurred, this error display is output and the in- A (Open)
verter output is stopped.
It a ground fault current has flown due to a ground
fault occurring in the output (load) side of the in-
g = §= |Output side ground fault |verter, this function stops the inverter output. A Provided
Ground Fault o, ”.l l— overcurrent protection | ground fault occurring at low ground resistance B (Open)
may activate the overcurrent protection (OC1 to
0C3).
I the external thermal relay for motor overheat pro-
tection or the internally mounted temperature relay
- g - in the motor has been switched on (relay contacts
(TN} External thermal relay Provided
OH Fault t L h operation open), this function stops the inverter output and (o} (Open)

23-1
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_|tion/PU disconnection detection®.

Display e T PRI Alarm. =
Name Description I(\:Ia;m Output
vPa'ramelejr U)!l_“ﬁ - Ivnverje‘r"L,ED:; A - S e » e“ el Actoss B-C)
OL Is shown If a current greater than 150% of the rated inverter
(during motor ~ /| - - --|current flows In the motor during acceleration, this -
rotation) B : - |tunction stops the increase in frequency-until the
e - “ lload current reduces to prevent the inverter from -
L- P TON . - |resulting In overcurrent trip. If a current greater
, 11 , ,’ Acceleration/constant- " |than 150% of the rated inverter current flows dur- ;
- == speed stall prevention = |ing constant-speed operation, this function aiso
. . |current limit ; +|lowers the-frequency until the load current reduces
(ndicates a !+ |to prevent the inverter from resulting:in overcur- Not pro-
| step dueto the rent trip. When the load current has reduced below vided.
activation of 150%, this function increases the frequency again- | . D. ||Provided
| the tunction for and accelerates up to the set speed or continues - | -~ by EOLT
3u:?:gg !(:;"ne_ operation. - display.
1 st enl-sbe ed If the brake operating amount has exceeded the -
1\ operation. - Ispecitied value due to excessive regenerative en- (Open)
e e ergy during motor deceleration, this function.stops
: . Deceleration stall the decrease in frequency to prevent the inverter : -
Stll Prev STP. ) prevention |trom resulting In overvoltage trip. As soon as the
(atamotor |, ; regenerative energy has reduced, this function re-.
stop) . " |duces the trequency again and continues dece|era- -
. - |tion: : ' N
i - e ey - Stops the inverter output if the dedicated opﬂon (S :
Option Fault "— l' ,’F"’ : L’:::::;’gl‘;z‘::rm_ used in the Inverter results in connection (connec- E ?c;o:i:)e d
: - = i : tor) fault during operation. P
- g - . |stops the output if a fault In the EPROM which
e N Parameter storage .- Provided
Corrupt Men)ory | L- . 1L |device alarm - stores the function set values has oecurred . F (Open)
. - - | |1t operation cannot be resumed within the number, | - Provided
Retry No. Over i~ 1 I Retry count exceeded ' - |of retry times set, this function stops the inverter - F (Open)
- = - output. - P
- - - If the operation of the built-in CPU does not end
CPU Fault [- ,' I-’,’ ,‘ CPU error within a predetermined period of time, the inverter F P(;ovlded
- - - self-determines it as alarm and stops the output. (Open)
Stops the inverter output if the parameter unlt'is -
= 11 11 | Parameter unit disconnected. This protective function is activated Provided
PU Leave Out . .- l': ,IL ll-.ll': - |when 2" or 3" has been’set in Pr. 75 "reset selec- Fk ~{(Open) -

Note: When Pr. 60 = 7 or 8, refer to page 22-4.

 To know the operating status at the occurrence of alarm ' - ‘ ’ ‘ ‘
‘When any alarm has occurred, the display automatlcally switches to the indication of the corre-
sponding protective function (error). By pressing the [MONITOR] kéy at this point without resetting
the inverter (see page 10-1), the display shows the output frequency. In this way, it is possible to
know the running frequency at the occurrence of the alarm. It is also possible to know the current
in the same manner. These values are not stored in memory and are erased when the inverter is

reset.
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5.1.2 Digital and Actual Characters

The ‘alpha‘nﬁrhferic characters and actual characters given in the displafyA examples of this manual.

Actual Digital - | - 77| Actual " | Digital Actual Digital

=

NEEEEREEE

NEE A8 88 (S ) 00 (=) £B &)

ﬁ@n@@@@@ﬁa

ﬁpﬁh@@@@@@

'@B@@mﬁﬁﬁm‘

| w,@l;m ) E3 En un e

5.1.3 Alarm History (Hlstory of Alarm Definltlons)'

Up to elght most recent alarms (alarm defmmons) are stored in memory To check these, use the
help function. For more information, see "5 ALARM HISTORY" on page 7-13.

o

5.1.4 Erasing the Alarm History (History of Alarm Definitions)

_To erase the alarm h|story (history of alarm defmmons) use the help function. For more mformat:on

For more information, see "6 ALARM HISTORY CLEAR" on page 7-183.

23-3
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5.1.5 Alarm Code Output

By settmg Pr. 76 (alarm code output selectlon) an alarm deflnltlon can be output as a 4- blt digital
signal. This signal is output from the open coIIector output termmals equnpped as standard on the
inverter. . »

Correlation between alarm deflmtlons and alarm codes are as follows In the table "0" indlcates that
the output transistor is off and "1" on (common terminal: SE).

Alarm Definition Inverter Output Terminal Signal on/oft Alarm

(Protective Function) . LED Display su IPF S oL FU - .| Code -
Normal operation . . — 0 0 0 0 0
- During acceleration E.OC1 0 0 0 h -1
Overcurrent shut-off ~ {During constant-speed | B ‘ "5
operation E.OQZ 0 0 1 ‘ 0 | 2
, During deceleration E.OC3 0 0 1 1 3
Regenerative overvoltage shut-off E.OVito 3 0 1 0 0 4
N Electronic overcurrent | Motor protection : E.THM 0 1 -0 . 1 5
protector - _ Inverter protection __E.THT 0 1 1 0 6
|instantaneous power failure L E.IPF 0 1 1 1 7
N m Undervoltage - . ) B - E.UVT 1 0 0 0 8
rooL Power return circuit alarm - E. BE 1 0 1 0 ‘A
ﬂ Output side ground fault/overcurrent ‘ E. GF 1 0 1 1 B
J Extemnal thermal relay operation E.OHT 1 1 0 0 - C
. Stall-activated stop o - E.OLT 1 1 -0 1 D
1 Inboard option alarm - - E.OPT 1 1 1 0 - E
: Parameter storage device alarm E. PE » )
‘{ v Retry count exceeded ~ - E.RET 1 1 P 4 E
> .CPU error- : . E.CPU . : R . o
JL Parameter unit disconnection . E.PUE S B
>
J:) .
2 )
{ -
r
XL,
>
H 23-4
J
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5.2 TROUBLESHOOTING

If any function of the inverter is lost due to a fault, establish the cause and
make- adjustments.in accordance with the following inspection procedure.j.. -
Contact your sales representative if the corresponding fault is not found below,
the inverter has falled a part has been damaged or any other fault has
occurred. . : : :

5 2 1 Checkmg the Parameter Umt Dlsplay

The dlsplay of the parameter umt is swntched as follows to |nd|cate the cause of a faulty operatlon

nlspu_uy

| Parameter Unit

' . Cause of Fault

Check Point

N Remedy

"1 OC During Ace

“Inverter LED

OC1:Overcurrent during -
. acceleration

| Stedy Spd Oc’

OC2:0Overcurrent dunng
constant speed

_}OC During Dec

OC3:0vercurrent dﬁring
:+ degeleration

‘ Accelerauon too fasﬂ
-{Check for output short clrcunt or
| ground fault.

Check for cooling fan stop

Increase acceleration time.

Change fan. Remove obstacle to

cooling 1an (Note) _

" | Sudden load change? -

Check for output short clrcurt or
ground fault.
Check for cooling fan stop

Keep load steble

JChange fan. Remove obstacle to

cooling fan. (Note)

Deceleration too fast?
Check for output short circuit or

" fground fault.

- |Check for cooling fan stop
"_|Mechanical brake of motor aperate o
. |too fast?. -

" |increase decsleration time.
-{Change fan. Remove obstacle to

cooling fan, (Note)
Check brake operation. "~ -

- Ov During Ace

OV1 :Overvoltage during

leration

S;e;yrsea Ov )

OV2':Overvoltage during

| Ov During De¢

constant speed

OV3 :Overvoltage during
deceleration

Overvoltage on DC bus (terminals P-
N - Nablbalasidbl

- Acceleration toofast? .. .— -’

Increase acceleration time.

Sudden foad c}\anﬁe‘f

Keep load stable.

: Deceleration roo fes!?

‘| Increase deceleration time. (Set
deceleratlon time which matches :

load GD%)-
Reduce braklng duty.

Motor Overioad | THM: Overload alarm

:| Thermal relay for motor

Inv. Overload | THT : Overload alarm

Thermal relay for inverter )

Motor used under overload?

'Reduce load.

Increase motor and inverter
capacities.

Inst, Pwr. Loss

IPF :lnstantaneous power
failure

Instantaneous power failure

Check the cause of instantaneous
power failure.

Under Voltage UVT :Undervoltage

Drop of power supply voltage

Large-capacity motor started?

Check power system equipment
such as power supply capacity.

Br. Cct. Fault

BE :Power return circuit

Power return circuit alarm

Braking duty too large?

Reduce load GD?,

alarm Reduce braking duty.
GF :Ground fault Ground fault occurred in output Check motor and cables for ground
Ground Fault overcurrent cireuit. fault. Remedy ground fault area.

OH Fault

OHT:External thermal
relay operation

External thermal relay operated.

Check motor for overheat.

Reduce load and frequency of
operation.

Stil Prev STP OLT : Stall prevention

Stall prevention or current limit
function activated too long.

Motor used under overload?

Reduce load.
Increase motor and inverter
capacities.

Option Fault

OPT :inboard option
connection alarmsx

Option and inverter connected
improperly.

Check for loose connector.

Securely connect.

Corrupt Memry

PE :Parameter storage
device-alarm

Storage device (EEPROM) faulty.

Number of parameter write times (oo
many?

Change inverter.

Retry No. Over | RET :Retry count exceeded

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

Check cause of alarm occurrence.

CPU Fault CPU:CPU error

CPU malfunction

Change inverter.

PU Leave Out

PUE : Parameter unit
disconnection

The PU has been disconnected from
the connector.

Check that the PU is connected
securely.

Securely install the PU.

PU to Inverter

0.00 (LED display OK)
Error

eReset signal ON -

sLoose connection between PU and
inverter*1

sCommunication circuit fault

+Check for miswiring to reset
terminal.
oCheck for loose connector.

*Turn the reset signal off.
eSecurely connect.
e«Change inverter.

inv. Reset ON

Err. (LED display fault)
Fr-A

CPU malfunction *2

*Switch power off, then on.
«Switch reset signal on, then off.
+Change inverter.

Note: This alarm does not occur if the cooling fan stops, but it will occur to prevent the main circuit
devices from overheating by the fan failure.
*1: The parameter unit display remains unchanged but operation may be performed in the external
operation mode.

*2: If the alarm is kept displayed on the parameter unit LCD and unit LED after remedy, the internal
circuit may be faulty. Consult your sales representative.
Yc: When Pr. 60 = 7 or 8, refer to page 22-2.
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5.2.2 Faults and Check Points

__Fault__

- _Typical Check Point

i Speed does not

L Y e e Y e Y e 2 e s | V‘_‘“’*“—'“l‘w*‘w’""l 4"

Motor does not
rotate.

. (2) Checking the input signals

(1) Checkrng the main crrcurt
e Check that a proper power supply voltage is applied (mverter LED. drsplay is I|t)
¢ Check that the motor is connected properly.

« Check that the start srgnal is present. ST s

«-Check that both the forward and reverse rotation start srgnals are not present srmultaneously

¢ Check that the frequency settrng srgnal isnot zerg, ~

e Check that the signal across terminals AU-SD is on’ when the frequency settlng signal is 4 to
20mA. :

e Check that the output stop slgnal (across termlnals MFlS-SD) or reset srgnal (across RES SD)
is not on. -

) Checkmg the parameter sét vallies :

. Check that the reverse rotation preventron (Pr 78) is nct set

. e Check that the operation mode (Pr. 79) setting is correct. . :
" o Check that the bias and gain (Pr. 902-to Pr. 905) settrngs are correct. . .

-« Check that the starting frequency (Pr. 13) set value is'not greater than the runnlng frequency
e Check- that various operatronal functions.. (such as three speed operatron) especlally the

maximum frequency, are not zero. ~ .

Checking the load T R
»-Check that the load-is-not too heavy and the shaft is not locked. - ..l Ll

(5)=Others. :

o Check that alarm code (such as E.OC1) is not-displayed on the inverter. LED.

~

Motor rotates in
opposite direction.

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

Speed greatly: .
differs from the set
Jvalue.

o Check that the frequency setting signal is OK. (Meesure,the input signal levelv) ‘
« Check that the following parameter set values are OK:

Maximum frequency (Pr. 1), minimum frequency (Pr. 2), bias, gam (Pr 902 to Pr 905) base
frequency voltage (Pr. 19) -

JAcceleration/decel-
| eration is not
{smooth.

 Check that the input signal lines are not affected by external noise. (Use of shielded cables)
o Check that the acceleration/deceleration time set value is not too short :

¢ Check that the load is not too heavy . : '

« Check that the torque boost set value is not. too large to. actrvate the current Irmrt functron

Motor current is
large.

o Check that the load is not too heavy. : . Sl
« Check that the torque boost (manual) set value is not too large ‘

increase.

" |+ Check that the.maximum frequency set: value is 0K, i.e. rt is hot too small T

« Check that the load is not too heavy. .
o Check that the torque boost set value is not too large to actlvate the current Irmrt functlon

I

Speed varies durmg

operation.

(1) ‘Inspection of load ) -
« Check that the load is not varying. . S C "'"‘j e
(2) Inspection of input signal - . . o T
. ¢ Check that the frequency settlng 3|gna| is not varymg
(3) Others
¢ Check that the settings of the applied motor capacity (Pr 80) and the number of applied motor
poles (Pr. 81) are’correct for the mverter capacity. and motor capaclty in magnetrc flux vector
control. .
_ o Check that the wiring length is W|th|n 30m in magnetic flux vector control Wt .
- o Check that the wiring length is OK in V/F control. - i oo e
Remedy: Change the setting of special parameter 97 (Td' compensatron) to 0 i

This parameter is.displayed only when 801is set in Pr. 77. I S
Note: Parameters Pr. 82 to 99, which are also displayed srmultaneously when 801 .

|"PU to inverter

comms. error’ is
displayed on the
PU screen. :

e Check that the reset signal (terminals RES- -SD). is. not ON .- o

is set in Pr. 77, must not be ‘set to protect the rnverter from damage.

e Check that the PUis connected securely

’; Note: Pr:indicates a- parameter.

S
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5.2.3 Protective Functions

When any of the protective functions has been activated, switch the power off, then on, or reset the
inverter with the reset terminal (RES). (Inverter reset can also be executed in the PU help menu.)

Note: For the definitions of the alarm codes, see page 24-1.

24-3
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Display i Alarm
Function N Description | P"Gm:t" Inverter _LED Code Alarm Output
If a current greater than 150% of the rated inverter current
flows in the motor during acceleration, this function stops
- |the Iincrease in frequency until the load current reduces to
Acceleration  |prevent the Inverter from resulting in overcurrent trip. If a cur-
/constant- rent greater than 150% of the rated inverter current flows. . . Lot
speed stall during steady (constant-speed) operation, this function also |OL is shown E U L ,‘
prevention lowers the frequency until the load current reduces to pre- | during motor . i
current limit vent the inverter from resulting In overcurrent trip. When the |[rotation. (OLT) Not provided.
load current has reduced below 150%, this function in- - -|( Indicaes a stop D Provided by
creases the frequency again and accelerates. up to the set Stll Prev STP ‘|| due to the EOLT display.
speed and continues operation. is shown at a activation of the
If the brake operating amount has exceeded the specified motor stop. function for a
Deceleration value due to excessive regenerative energy during motor long time durlng
stall preven- deceleration, this function stops the decrease in frequency °°“s'?l'“‘ spee
tlon to prevent the Inverter from resulting in overvoltage trip. As operation. -
soon as the regenerative energy has reduced, this function /.\
reduces the frequency again and continues deceleration. - . o
During
] accel- |OC During Acc EOC ! 1
- --|1t the inverter output current reaches or exceeds  |eration :
200% of the rated current, the protective circuit Is {Durin i - ] I B -
g:&";‘"{r et | activated to stop the inverter. When any main cir- co,.stgm Stedy Spd Oc E_UC c 2 |Provided
cult device is overheated, the protective circuit Is speed : ’ : e
also activated to stop the inverter. During : ‘
decel- |OC During Dec E_UE 3 3
eration S R _ -
During - . I -
o ) : : - |accel- _ |Ov During Acc EOu !
: If the converter output voltage Iis excessive due to |eration ) .
Regenerative |the regenerative energy from the motor, the protec- [puring , ) . )
overvoltage tive circuit is activated to stop the transistor out- constant | Stedy Spd Ov E UU e 4 |Provided
shut-off put. This may also be activated by a surge voltage |speed *
generated In the power supply system. During . -
decel- |Ov During Dec E.UU 3
3 eration : : - -
If an instantaneous powerlallure has occurred in excess of
15msec (this applies also to inverter input power shut-off), C -
: Instanlané ous :his lunctiton 'ls actlv:ted :\o‘ :::')pttlhe Int\;|enelr outpu: lnlorde_r L . X ’ o
0 prevent misoperation. s time, the alarm output con- . g
. g::::;:;::uw tacts are open (across B-C). (If the power failure Is within Inst. Pwr. Lf)ss E-’ P F 7  |Provided
15msec, the control circuit operates without fault. If the (IPF)
power failure persists for more than about 100msec, the pro- : [
tective circult is reset.) N4
If the inverter power supply voltage has dropped, the control
B circuit cannot operate properly, resulting in the decrease in - )
Undervoltage |motor torque and/or the increase in heat generation. To pre- | y
protection ‘lvent this, if the power supply voltage drops below about Under Voltage E-U v ,- 8 va'ded:
150V (300V for the 400V series), this lunctlon stops the in- -(UvT)
. verter output. B
Power return  |When the power return circuit is faulty or lhe regenerative - . . E b E :
circuit alarm electronic thermal relay or other error has occurred, this- _|Bt. Cet. Fault T A Provided
detection error display is output and the inverter output is stopped. (BE)
y The electronic overcurrent protection in the inverter detects Motor protection
inverter overload or motor overheat and activates the protec- |Motor E l— H n 5
Overload shut- tive circuit to stop the inverter output. When a multi-pole Overload « B
off (electronic motor or more than one motor is driven, for example, the (THM) o
overcurrent motor(s) cannot be protected by the electronic overcurrent- Inverter Provided
rotecti 6n) protection. Provide a thermal relay in the inverter output cir- protection
P cuit. In this case, setting the electronic overcurrent protec- inv. Overload 6
CT tion value to OA activates-the inverter protection only. E .r H r
(Activated at a current 150% or more of the rated current.) (THT)
Output side If a.ground fault current has flown due to-a ground fault oc- ’
ground fault curring in the output (load) side of the inverter, this function E G F
overcurrent stops the inverter output. A ground fault occurring at low Ground Fault . B |Provided
protection ground resistance may activate the overcurrent protec-tion (GF)
(OC1 to OC3).
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Junit disconnec-
Jtion

*3" has been set in Pr. 75 “reset selection/PU disconnection

detection® function.

(PUE)

Fune C Bescrintis: Display Alarm
unction - ' Description . S ‘|- Alarm Output
R escriplon | PaEmeter | inverter LED | Code | T P
If the external thermal relay for motor overheat protection or o
Eﬂérn al the-internally mounted temperature relay in the motor has . v
been switched on (relay contacts open), this function stops .
Lheer::tz-::):lelay the inverter output and keeps it stopped. This protection is OH Fault . E -UHI- c Provided
pere only provided when "1" or-"3" has been set-in Pr. 17 "exter- (OHT)
. nal thermal relay input” function.
Inboard option : ) : €’ - ’ "
conmoctin o101 nvertr oUpuL L e dedce e e g " [optonFaun | EDPT e erovaed
alarm — - e . i, _(OPT)
_[Parameter s ) ) - ) T
storage Stops the output if a fault in the EEPROM which stores the | Corrupt .E. P E £ |provided . :
parameter set values has occurred. . . |Memry :
device alarm . : (PE) :
Retry count If operation cannot be resumed within the number of retry E_,— E I-
exceeded times set, this function stops the inverter output. Retry No. Over (RET) _F. | Provided
If the operation of the builit-in CPU does not end within a pre- E L- P U .
CPU error “|determined period of time, the Inverter self-determines it as |CPU Fault o= & F . |Provided "~
alarm and stops the output. (CPU)
Stops the inverter output if the parameter unit is discon- :
Parameter e P
nected. This protective function is activated only when "2* or PU Leave Out E. U E F |Provided

*: The stall prevention operation current can be set as needed. The factory settlng is 150%.
Note When Pr. 60 = 7 or 8, refer to page 22-2. '
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5.3 MAINTENANCE AND INSPECTION

- The transistorized inverter is a static unit consisting mainly of semiconductor
X devi_ces. Daily inspection must'be performed to prevent any fault from occur-, o
- ring due to adverse influence by the installation environment, such as tem-~_. -,
perature, humidity, dust, dirt and V|brat|on changes in the parts wrth time, -
service-life, and other factors , -

'5 3.1 Precautlons for Mamtenance and Inspectlon )

2 i o

For 10-minutes- after power is swnched off -the smoothmg capacrtor remains at a hlgh voltage Before
accessing the inverter for inspection, make sure that the charge: Iamp |s off (For the Iocatlon of the
charge. lamp, see. the termmal bock arrangement on page 27 8. )

532 Checkltems SRR

——(1) Dally mspectlons — — — — —
« Check the following: ~ - P
(1) Motoroperation ¢ awo o ST E s T SR TEINEE
(2) Installation envirénment
(3) Cooling system
(4) Vibration and noise
(5) Overheating and discoloration

» During operation, check the inverter input voltage using a tester.

A e

— (2) Periodic maintenance and inspection

« Check the areas inaccessible during operation and requiring period inspection.

(1) Cooling system............ccceeevimimininiiiiennennn. Clean the air filter, etc.

(2) Screws and bolts...............coueiiiiiiininnnns Check that they are securely tightened and
retighten as necessary.

(3) Conductors and insulating materials......... Check for corrosion and damage.

(4) Insulation resistance...............c.cceeeeeennnnn. Measure.

(5) Cooling fan, smoothing capacitor, relay....Check and change if necessary.

Note: Have a proper understanding of the definitions of power and alarm indications provided for
the transistorized inverter. Also, have a understanding of the settings of electronic overcur-
rent protection, etc. and record proper set values. (Enter the values into the Customer Set
Value section of the "Parameter List" on page 9-1.) . '

See the next page for the Inspection List.

— (3) Insulation resistance test using megger

(1) Before performing the insulation resistance test using a megger on the external circuit,
disconnect the cables from all terminals of the inverter so that the test voltage is not applied
to the inverter.

(2) For the continuity test of the control circuit, use a tester (high resnstance range) and do not
use the megger or buzzer.

(3) For the inverter, conduct the |nsulat|on resis- ulk----- Motor
tance test on the main circuit only as shown on u T,

the right and do not perform the test on the
control circuit. (Use a 500VDC megger.)

Ground terminal

- 25=1
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Daily and Periodic Inspection

’ T T SR Interval - - : . R D :
Area of Inspection AP - - < e ii _ - AT
Inspection | = - Item . Qeserlpt'lgn | pany Perlodic . Me!hqd“ Crlterlpyn vlns_(rument
) 1 year | 2 years L -
- ’ T - -+ | Ambient temperature:
=10°C to +50°C - :
. . o < Thermometer
Surrounding | Check ambient temperature, non-freezing. '
environment | humidity, dust, dint, etc. o See note on page 3-1. Ambient humidity: :‘:3;:::‘"‘
- 90% or less, L
- , Overauunit Chck for unusualvibiation | o Visual and auditory checks. ~ |No fault. _ .
- .and ‘noise. . - . i : P L . . s .
1 . R i e - 170t0242V. .. . - o
Power sup- Check 1ha| maln clrcun L O o Measure voltage across (323 to 506V) 50Hz T di »itail'
ply voltage |voltage is normal.. ", T “ inverter terminals R-S: T, 170to253v =~ . o~ mgltir;leter
) (323 to 506V) 60Hz )
(1) Check with megger o o (1) Disconnect all cables (1) 5MQ or more.
(across main circuit from inverter and mea- (2), (3) No fault.
- terminals and ground ] sure across terminals R,
‘ ! terminal). . : [ S, T, U, V,'W and ground . " Isoovpe
~ General - - (2) Check for Ioose screws - . terminal with megger. class megger
: : . and bolts. (2) Retighten. 33 megg
i (3) .Check for overheaton (3). Visual check. - - :
each part. . . A : N :
- - |(4) Clean. i 1 SRR .
(1) Check conductors for 'z} (1), (2) Visual check. (1), (2) -No fault. .
Conductors, distortion. 1. s : ’ :
cables. '[(2) Check cable’ shea!hs tor . . B
breakage.
Main circuit I:) rcr:inal Check for damage. O.. Visual check ) No fault }
(1) Check for liquid ieakage. ;:O . (1), (2) .Visual check. (1), (2) No fault. o
Smoothing ) Check'lor saide(g \:alve Q- 3) Me'asure with capacﬂy (3) - 85% or more of rated Capacity
capacitor projection and bulge. - e - - meter. . capaclty meter
(3) Measure electros!atlc (o]
! | - capacity. o - A e : N
: (1). Check for chatter durmg o (1) Auditory check. (1) No fault. .
Rela " operation. “ (2) Visual check.~ - - : (2)- 'No fault.
ay (2) Check for rough surface : 0.y L. R - -
_ on tact .
(1) Check for crack in resis- (1) Visual check. Cement re- | (1) No fault.
tor insulation. sistor, wire-wound resis- |(2) Error should be within Tester,
. Resistor (2) Check for open cable. tor. + 10% of indicated resis- . |digital
e T - - e T T LI [(2) Disconnect one end and | . tance value. multimeter
measure with tester. B
~ R (1) Check balance of output (o] {1) Measure voitage across |(1) Pl\ase-lo-phase voltage
‘ “|".  voltages across phases - s e K * inverter output terminals | - balance within 4V (BV) for
with inverter operated U-V-w. ’ 1 . 200v (400v). -
Control ! Lo P Digital
ircuit Operation independently. .(2). Simulatively connect or |(2) Fault must occur because multimeter,
; tective ch':;eck {2) Perform sequence protec- [o] disconnect inverter of sequence. rectifier ty 'e
ci'::uit tive operation test to protective circuit output voltmeter P
’ make sure of no fault in terminals.
protective and display cir- - : -
cuits. _
‘ . <|(1) Checkfor unusual vibra- | .0 - . (1) Turn by hand with power |(1) Smooth rotation, - -
'Cooling” ~ T tion and noise. -~ -7 |- o e - off, - = — - |(2) Nofault. .- .
Jsystem _ C??l g fan - -(2) Check tor loose connec- o 2) He(lghgen. St -
tion. . ot i T T
] 77 7 1) Checkfoi LED Iamp o -~ -|(1) Lamps-indicate indicator |(1) -Check that-lamps are lit.-
PR - { Display . blown,: - - < . . Ao lamps on panel.: Co E R
Display . (2) -Clean. [e] (2) Clean with rag. T - -
Meter Check tha} reaaing is nbimal. o = Check reading of meters on -} Must sahsfy‘spe.cmed and Vollm?lar,
panel. g . ar , etc.
(1) Check for unusual vibra- (1) Auditory, sensory, visual |(1), (2) No fauit.
tion and noise. checks.
General (2) Check for unusual odor. (2) Check for unusual odor
Mot due to overheat, damage,
otor etc.
. Check with megger (across .
Insulation . . Disconnect cables from U, V,
resistance ::"r)nmals and ground termi- (o] W, including motor cables, 5SMQ or more. 500V megger

Note: The value for the 400V series is indicated in the parentheses.
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5.3.3 Replacement of Parts

The mverler consists of many electronic parts such as semiconductor devuces

The following parts may deteriorate with age because of their structurés or physical characterlstlcs
leading to reduced performance or failure-of the inverter. For preventlve maintenance, the parts: must
be changed penodlcally

m

(2

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

Smoothing capacltors : : : '

A large-capacity aluminum electrolytic capacnor is used for smoothlng the DC in the main circuit,
and an aluminum electrolytic capacitor is also used for stabilizing the control power in the control
circuit. Their characteristics are adversely affected by ripple current, etc. When the inverter is
operated in ordinary, air-conditioned environment, change the capacitors.. about every 5 years.
When 5 years have elapsed, the capacitors will deteriorate, more rapidly. o

Check the capacitors at least every year (less than six months-if the llfe wnll be exp|red soon)

- ‘Check the following: -

- 1) Case (side faces and bottom face for expansron)

(3)

2) Sealing plate (for remarkable warp and extreme crack)

3) Explosion-proof valve (for excessive valve expansion and operatlon) .

4) Appearance; external crack, discoloration, leakage. When the measured ‘capacitance of the
capacitor has reduced below 85% of the rating, change the capacitor. For capacitance
measurement, it is recommended to use a handy device available-on the market. -

Relays :

To prevent a contact fault, etc., relays must be changed accordlng to the number of accumulatlve
switching times (switching llfe)

See the following table for the inverter parts replacement gurde Lamps and other short life parts
must also be changed durlng perlodlc mspectlon

Replacement Parts of the Inverter

Description

. Part Name Standard Replacement Interval
Cooling fan : 2 to 3 years Change (as required) -
Smoothing capacitor in main circuit Syears ~ - - - - - - Change (as required)
Smoothing capacltor on control board |5 years . : Change the board (as required).

' Relays_ s |- B —_

Change as required. .. .

- 25-3
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5.3.4 Measurement of Main Circuit Voltages, Currents and Powers

. Measurement of voltages and currents -

-Since the voltages and currents on the inverter power- supply and output sides include harmonlcs
' accurate measurement depends on the instruments used and circuits measured. :

When instruments for commercial frequency are used for measurement, measure the followmg

AR

D

T

v

e Y VAl I AN M e Ml e S 20 S Vel St S Sana v At S A A S S 2 B

- circuits using the mstruments glven on the next page.

: /\ /\ Input voltage

Input current

Output current

(ot 8 4

. "Inverter

To motor

Typical Measuring Points and Instruments

25-4
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- Measuring Points:-and Instruments

Item

_ -Remarks - . k
(Reterence Measured Value) *

Power supply voltage V1

Measuring Point

AcrossR<S,S-TandT-R - -

Measuring Instrument

Moving:iron type AC voltmeter -

“|Comimercial power supply

170 to 242V (342 to 506V) s'on

Power supply side current I

R, S and T line currents

Moving-iron type AC ammeter

- |170.to 253V (342 to 506V) 60HZz -

Power supply side power P1

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

Electrodynamic type single-
phase wattmeter

Pi=W11+W12+W13
(3-wattmeter method)

Power supply side power’ '
factor Pf1

Calculate after measuring power.

P
Pty =56V x 100%

supply voltage, power supply sid

o current and power supply side power.

Output side voltage Vz-

-|Across U-V. V-W and W-U

Rectifier type AC voltmeter

- |Difference between phases is within +

1% of maximum output voltage:

Output side current I2

U, Vand W line currents

(Note 1) (Not movlng-Ironlyp'e
Moving-iron type AC ammieter

Current should be equal to or less than
rated inverter current.

.| Difference between phases Is 10% or!
“{lower.

Output side power P2

|atv, v and w and across U v

and V-W- - -

Electrodynamic type single-
phase wattmeter

P2 = W21 + W22
2-wattmeter method (or 3-waumeter
method)

Output side power factor Pf2

Calculate In slmllar manner to power supply side power factor.
Pf=

x 100%

'st .

f

0 to 5V/0 to 10VDC

Across 2(+)-5 g
Frequency setting signal Across 1(+)-5 0 to £ 5V/0 to + 10VDC E
Across 4(+)-5 4 to 20mADC 3
- 2
Frequency setting power supply Across 10(+)-5 5VDC .
Across 10E(+)-5 10vDC ; n
Approx. 5VDC at maximum fre-
quency (without frequency meter)
/ T
Moving-coil type y <>
(Tester, etc. may be used) '_l '—l
Across FM(+)-SD (Internal reslslance 50ka or 8 YDc
Frequency meter signal : larger) : P £
T2
Pulse width T1: Adjusted by Pr.900 E
. - Pulse cycte T2: Set by Pr.55 S
- v - (Valid for frequency ®
monrtonng only) a
g ; »
V.5, , Approx 10VDC at maximum fre-
. Across AM(+):5 . ° ' " fquency (wlt!\out frequency meter)
Start signal Across STF, STR, RH, RM, - B
Select signal RL, JOG/OH, RT, AU-SD ] 20 to 30VDC when open.
Reset Across RES(+)-SD = ON voltage: 1V or less
Output stop Across MRS(+)-SD i
I Continuity check
Alarm signal Across A-C Moving-coll type <Normal> <Fault>
9 Across B-C - (such as tester).” . Across A-C: Discontinuity Continuity
. . ‘ ; Across B-C: Continuity  Discontinuity

Note 1: Accurate data will not be obtained by a tester.

* Values in parentheses indicate those for 400V series.
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6. SELECTION INSTRUCTIONS

- - - . - . -
RO LR LT 4 e e

‘/‘ThlS chapter provndes detaned information about

“"peripheral selection instructions" for the FR-A201E
"inverter with built-in power return function".

Always read the precautions and instructions in this

. “chapter before using the equipment. .

o

6.1 INSTRUCTIONS FOR SELECTING PERIPHERALS........26 ~ 1
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6.1 INSTRUCTIONS FOR SELECTING THE PERIPHERALS

With the spread of electronic equipment, problems due to noises and leakage
tend to increase. Because of its operation principle, the inverter generates
noises and may affect adjacent devices. The following noise reduction meas-
ures can be taken according to the place of installation, select peripheral
devices as required.

6.1.1 Electrical Noise

There are two types of electrical noise, external noise which cause malfunctioning of the inverter and
those radiated from the inverter to cause malfunct|on|ng of a peripheral device. Although the inverters
are desngned not to be influenced by noise the following general measures must be taken since the
inverter is an electronic device which handles weak signals. In addition, since the inverter chops the
output at high frequency, the inverter itself is a source of noise. If peripheral equipment is affected

by the noise generated by the inverter, noise suppressing measures must also be taken. The noise

suppressing measures differ depending on noise propagation route.

1) Basic measures
¢ Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each
~-other, do not bundle them. '
¢ Use twisted shield cables for control signal cables and connect the sheathes of the shield cables
to terminal SD.
« Ground the inverter, motor, etc. at one point (single point earth).
2) Measures against external noise
When devices which generate noise (magnetic contactors, magnetic brakes, relays, for example)

are installed near the inverter, the inverter may malfunction, the following measures must be taken:

» Provide surge suppressors for devices that generate noise.
« Fit line filters to signal cables.
« Ground the shields of the control signal cables with a metal cable c|amp

3) Measures against noises which are radiated by the inverter
Inverter-generated noises are largely classified into those radiated by the cables connected to the
inverter and inverter main circuit (I/0), those electromagnetically and electrostatically inducted to
the signal cables of the peripheral devices close to the main circuit power supply, and those
transmitted through the power supply cables.

Inverter-generated fAir-propagated v Noise directly radi- Path 1)
noise ‘ | noise ated by inverter  |*" '
Noise radiated by .
power cables | Path 2)
Noise radiated by
motor cables | Path 3)
‘Magnetic induction ,
o Path 4), 5)
Stetic induction | Path 6)
| noise
Noise propagated
Cable-propagated R
[ noise through ponler ca- |.ceen. Path 7)

bles

Noise from ground
cable due to leak- |....... Path 8)
age current

26-1
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Telephone

Ingtrument

Noise Path’ . : Measures
- When dewces whlch handle low-level signals and are susceptible to malfunction due to noise (such as
instruments, receivers and sensors) are installed near the inverter and their signal cables are contained in
the same panel as the inverter or are run near the inverter, the devices may malfunction due to aw-propagated
noise and the following measures must be taken:
) (1) Install easily affected devices away from the inverter.
1), 2), 3) - |(2) Run easily affected signal cables as far away as possible from the mverter
(8) Do not run the signal cables and power cables (inverter I/0 cables) in parallel. with each clher and do
not bundle them. :
' (4) Insert line noise filters lnto supply and motor cables and radio noise filters into supply to reduce cable
: radiated noise.
(5) Use shielded cables for slgnal and power cables and run them in- mdlvrdual metal conduits to produce
further effects.
When the signal cables are runin parallel W|th or bundled with the power cables, magnetuc and static induction
noises may be propagated to the signal cables and malfunction devices, the following measures must be
taken:
(1) Install easily affected deVIces as far away as possible from the inverter.
4), 5), 6) (2) Run easily affected signal cables as far away as possible from the inverter.
(3) If the signal cables and power cables (inverter /O cables) run in parallel with each other do not bundle
~ ‘them, keep parallel distance as short as possible.
(4) Use shielded cables for sugnal and power cables and run them in individual metal condwts to produce
further effects.
‘|When the power supplies of the peripheral devices are connected to the same power supply as the mverter
inverter-generated noise may flow back through the power supply cables and affect the devices, the following
7 measures must be taken:-
' 1(1) Install the radio noise filter. (FR-BIF) to the supply cables (l/O cables) of the inverter.
(2) Install the line noise filter (FR-BLF, FR-BSF01) to the supply and motor cables of the inverter.
. When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage
8)- current may flow through the ground cable of the inverter and affect the device. In such a case dlsconnectlon

of the ground cable cf the devrce may cause the devrce to operate properly.

~-26—-2
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o Data example

Conditions
o Motor: 0.75kW
o Average terminal voltage

Conditions

o FR-A221E-5.5K

. (Carrier frequency 14.5kHz)
1204

o Average terminal voitage
{0dB=1nV, 120dB=1V) . N (0dB=1uV, 120dB=1V)
o = 11o+ N -
4 R - e vyl 2 FR-A241E-5.5K
120 8 FR-Z240-7.5K 3 A o—o fco 14.6kHz
s A—-AFR-A240-6.5K, fc = 2kHZ D 400 &< foo 2kHZ
2 100 B---BFR-A241E-6.5K, Y =0 fcu 1kHz
o
T s femikHz - "8 904 = o ®=® fcu 700Hz
g 804 ——— EN50081-2 (Q.P.) A s
£ I ' ‘5 80
% 604 . ___ R £ 47 M
- 5 0]
(iE . 401 - 3 '
s | e D et e 5. 601 T
20 ¢ T = STl TR R W :
3 .80 as
, S L ——— . 40— —
0.1 02 0406081 g s e a1o £ 50 30 ©i04 02 0406081 .2 4 6810 20730
[ o “Frogiisney (MHz) ¥ - . - -~ i Frequency (MH2) .
. Inverter Transmission Interference Comparlson Inverter Transmission Interference Comparison
{7+ -+ (Quasi-peak values)" R (QUGSl'Peﬂk values)

90 - | T j
» -0 b= ,Carrierf. q ,,1kHz -
‘a . N
.70 — -
§ f:arrier
2 60 . : q Y 9
Py Commercial S 14.5kHz
.05' 50 _ f_[ power supply | — -
2 Al - -] Conditions S
A ,/"/ ©3.7kW, 4P .
.- |. eMotor.characteristic: .
N N no-load operation
30 R - .
0 30 ° 60 - 980 - 120
Noise frequency (MHz)
Relation between Carrier Frequency and Motor Noise

* Noise terminal voltage: Represents the magnitude of noise propagated from the inverter to the

power supply.

| Conditions
. 1 . | elnverter: FR-A221E03.7K
100 —T—T1T 1 =1 o Motor: FR-UR 4P 3.7kW
. PF<.] . Paralleicapte:’| | | *Output frequency: 30Hz
@ 80 - * Noise form: normal mode
° g Bk TP - . BN
-2 . Twnsted paircable - - | 7. L Bm
g 60 —1— X
s b T B T
£ 40 —semmremn | ' :
B - ~oaxial cable - .
£ 04— =e =l FR-BLF” Tem'unal
S N FR-BSFD1L Measuring
Y _4T) - instrument
"0 10 20 30 40 50 = Line-to-line distance d (cm)
Induction Noise to Signal Cables
by Inverter Output Cables
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o Example of measures against noises - - - -

supply

supply

Inverter power

Control box

Install filter (FR-BLF, FR- -
BSF01) to Inverter Input side..

. A
_Separate inverter and power ;-

|requency

to inverter output side.

—Oc

Install tilter FR-BIF to\
Inverter Input side.

“line 30cm or more (at least
10cm) from sensor circuit.

Control power —0 o

Do not ground control box dlrectly
- Do not'ground control cable.

Inverter

Reduce ca,,,,,, Install fiiter (FR-BLF, FR- BSF01)

T

Use 4-core cable for motor
power cable and.use one
cable as ground cable.

Sensor

s ]I Use twisted pair
/ shielded cable.
Power 4
supply for
l T ) :
g ] Do not ground shield but connect
. X it to signal common cable.

Motor) -

6 '1 .2 PowerVHarmonic‘s .

e

The inverter may generate power harmonics from its converter curcunt affectlng generators power

‘capacitors, etc.- Power harmonics differ from noise and leakage currents in .generation source,

descnptlon

. leferences between harmonlcs and noises are listed. below

frequency band and transmlssmn method Take approprlate measures accordlng to the followmg

Item

-Harmonics

Nolses

Frequency

lorless

Normally degrees 40 to 50, 3kHz

High frequency (several 10kHz.to V_MH_z order)

 Environment

To line, power impedance -

To space, distance, wiring path

Quantitative grasp

Theoretical calculation possible.

Random occurrence, quantitative grasp difficult.

: Generaied amount .

. Almost proportional to Ioad
. - |capacity..

** | According to current fluctuation value (larger as
switching speed increases) .

Immunity of equipment affected

device

Specified in the standard of each

Different according.to manufacturer's equlpment
-| specifications. : L.

Measure example

Install reactor (L).

Increase distance (l).

) Reductron technique :
- Harmonic currents generated on- the power supply side by the mverter dlffer accordlng to such
conditions as the control mode (PWM, PAM), the presence/absence of the power factor improving
reactor, and the output frequency and output current of the load. :
The appropnate output frequency and output current would be found under the rated Ioad at the
maximum operating frequency. The following table lists harmonlc current contents generated by
the inverter under a'100% Ioad . .

Inverter 'Input Capacity 7(kVA) .

Harmonlc Current Contents (%)

Artisan Technology Group - Quality Instrumentation ...

(I:nverter " 5.5K or More \gorresponding FR-A201
apaclty . | without V;IthtPo:ﬂer V;It_h Po;rver \
Y With Power. With Power: : -|. . Factor Im- actor Im- !
”;;’;:e"e"’ Wihout | Factorim- | Factorim-. | [oueutw _ ACL | proving ACL | proving DCL-
provt_LACL proving DCL 5.5 12 9.0 - 85
‘| Fundamental| 86.5 96 - ' 95.5 7.5 17 12 11
5 _ 445" 24 26 <19 20 17 16
7 21 9.5 10.5 15 28 22 20 ;
11 6.5 __ 37 7.1 18.5 . 345 275 25.5
; 13" 5.2 _ 3.5 __ 52 22 41 33 31
Note: The squareé root valuie of each harmonic currentis 100%. =30 _ 52 _ - 44 41
- 37 66 54 51
45 80 66 62
55 100 80 75
1264
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Note: The power factor improving capacitor and surge

suppressor on the inverter output side may be

heated or damaged by the harmonic components NFB . . proving DC reactor:
of the inverter output. Also, as overcurrent pro- __ -~ L
tection will be activated due to overcurrent flow- 3 ’

ing in the inverter, do not install a capacitor and

-
-+
-

) -Power factorim-

Al e
1 . =4
h . L ane —o | s 2
surge suppressor in the inverter output circuit. S 1.1 E
when the motor is driven by the inverter. To ° T
_improve the power factor, insert a power factor Cogimte y
. . . : " o Powerfactor : Do not insert a
improving reactor in the inverter primary circuit or. ‘ A
improving AC power factor im-
DC circuit. For more information, refer to the reactor

roving capacitor.
Technical Information. proving cap

- Fig. 5.2 Inverte'r'PoWer'Factor Improvement

I

6.1.3 Leakage Current ‘ B

‘Because of static capacitances eXIstlng in the inverter-1/0 wmng and motor, Ieakage current flows
through them. Since its value depends on the static capacitances, catrier frequency, etc., leakage
current increases when the low-noise type inverter is used. In this case, take the following measures.

1) To-ground leakage current . -

Leakage current may flow into not only the bower NV

_inverter's own line but also the other line | suppy -
“through the ground cable, etc. This leak- )

Inverter

=TT el-.y -

«---

- Eerth leakage -
cirouit breaker €

age current may operate earth leakage cir- V2
cuit breakers and earth Ieakage reIays*
unnecessanly ‘ ‘ ’ " Earth teakage

" circuit breaker

L B N N 3

+ Measures

« Decrease the carrier frequency (Pr 72)
of the inverter. Note that motor noise
increases.

Leakage Current Sneak Path

: _For information on selecting the earth Ieakage clrcurt breaker
- 'see page 176... - ..

e By using earth Ieakage cucwt breakers compatlble with harmonics and’ surges (e.g.
Mitsubishi's New Super NV serles) in the inverter's own line and other line, operation can be
- performed with low noise (with the carrier frequency kept high).:
* For the selection of the earth leakage circuit breaker refer to page 26- 7.
¢ To-ground leakage current data example. :

400 L . : tovo i —
. Conditions - - - | Carrier frequency 700 FR-A241E, /4-—
* Motor...SF-J 3. 7kW 4P 14.5kHz (FR-A241E) ' 500 - = —
P o Output frequency...30Hz — 3
T 300 z =
s s T 200 =
H . ‘ ’ < L~ 1 2.€
s L - = NP FR-A221E
5 ,/ e 200
o 200 —— 5 > L~
: | = . | s HT1
£ . L 2kHz (FR-A241E) ® 00 :
3 : — | _ 1kHz (FR-2241) £ T
= 100 f— —r = . S 70 Conditions .
=—_f—'—<"‘- -1"= : : - « Wiring length: 20m _
. ; } . N Ll i . .50 e Carrier frequency: 14.5kHz
. PR S WY ST WO S S . * Output frequency: 30Hz
T o B 50 100 "~ Output side wiring 30 L L1 . L
< ee=ee s T length (m) : . BS ‘785 ~ 11 157185722 30 - 37 45 55 -
- " “To-Ground Leakage Current versus o " Motor capacity. (kW) T T
_ Carrier F’“‘“’“CV and WIrIng Length To-Ground Leakage Current versus Motor Capacity

26-5
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2) Line-to-line leakage current" : » : .
. Harmonics of the leakage current flowing in the static capacmes between the inverter output
~ cables may operate the external thermal relay unnecessarily. When the wiring length of a 400V.
. class small-capacity model (especially 7.5kW or down) is long (50m or more), the external thermal

relay is likely to operate unnecessarrly because the ratio of the Ieakage current to the rated current

of the motor increases.

« Line-to-line Ieakagefcurrent data example (200V class)»

Leakage Current (mA) e Motor SF-J 4P.
. . R . o Carrier frequency:
Motor ‘| Rated Motor | - | 14.5Hz
. |capacity (kW)| Current (A) Wiring Wiring e Cable used:

. Length 50m | Length 100m | 2mm?, 4-core
) : : S * cabtyre cable-

. NFB Thermal relay - . -

Power Inverter
supply - $
—)

5.5 19.4 490 __ 680 -

Line static capacit
-_& : . . : c 3 7.5 . 25.6 535 725

| *The Ieakage current of the 400V class is twrce larger.

Line-to-Line Leakage Current Path °

C\" o Measures
« Use the electronic overcurrent protection of the inverter. .
« Install a reactor (FR-BOL) in the output side.
o Decrease the carrier frequency. Note that motor noise mcreases
To protect the motor from the line-to-line leakage current, it is recommended to use a temperature
sensor to drrectly detect the temperature of the motor.: S = oo

'
!

"26~6
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6. 1 .4 Selecting the Rated Sensitivity Current for the Earth Leakage Circuit Breaker

When using ‘the earth Ieakage c1rcmt breaker W|th the mverter crrcurt select |ts rated sensmwty
current as follows: |

e New Super NV series (Type SF, CF) A :;:;"aﬁ:'g:;;e:;rﬁ;afgﬁ:_ T :;:gk;g:s iu':::;trlz::me
‘Rated sensitivity current: 1an>10x(lg1+lg2+lgm) " merclal Power Supply Op- ~ "~ ‘tor during Commerclal
« Conventional NV series (Type CA, CS, SS) eration When the CV % Power Supply Operation
Fat;;}d sensmvrty current IAnztOx(lg1+lgn+3x(lga+ g:ﬁ:;’u:ts'(ggwg;a xetal-;— ‘=~ (200V'60Hz) -~ - ’
gm : : v
1gi,lg2 - Ieakage currents of cable path during - : - .
-~ commercial power supply-operation =" [T[ -z *
Ign* ' leakage current of noise filter on £ z
inverter input side . - . - corg® T £ ;
lgm  : leakage current of motor durmg v g e ° . 1 -
" "“commercial power supply operation § : " g S
- -t
<Example> ‘ e 2 35 8 14 22 3‘8 80 150 » \ur o1 /t5 87 75 15 2237 &5
§5 60 1 22 85 11185 30 45
5.5mm?x5 5.5mm?x70m Cable size (mm”) Motor capacity (kW)
—5 tnverter é o 200V 22k T T e -
gy T F 'L’Ign = g2 _tg{m T o -
Note: 1. The NV should be installed to the power supply. "Selectlon Example S
side of the inverter. (for the diagram shown on the Ieft) (mA)
2. Ground fault in the output side of the inverter Converio—
can be detected at the running frequency of New Super NV NV
120Hz or lower. Leakage current igt 33x —2M_ _ 0.17
3. In a Y connection neutral point grounded sys- * 7000m =
tem, the sensitivity current is higher against Leakage current ign | 0 (without noise filter)
ground fault in the inverter output side. Hence, | | oakage current g2 agyx LM _ 5 a4
the protective ground resistance of the load 1000m

equipment should be 10Q or less. Motor leakage 0.18

current igm

4. When the breaker is grounded on the output Total ,eakagegcumm .66 764
side of the inverter, it may be unnecessarily op- [~ gieq sensitivity

erated by harmonics if the effective value is | current élgxioy | 39 100

less than the rating. In this case, note that the . -

eddy current and hysteresis loss increase and ' m

temperature rises.
For the leakage current value of the noise filter installed on the inverter input side,

contact the corresponding filter manufacturer. (For Mitsubishi’'s dedicated filters, see
pages 28-7 and 28-9.)
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6.1.5 Peripheral Device Li

- No-Fuse Breaker (NFB) or -

Vol;a ge’ M§tdr Output " Applicable = ~__Earth Leakage Circuit Breaker (NV) é‘;ﬂg:}: Cap{es (mm’)
I  Inverter Type . - Standard - | - With'power Factor ™c) lpsTuvw
) o - S ' i ‘| _-_Improving Reactor- R e
) {Type NF50, NV50 50A Type NF50, NV50 40A s-k25° | 55 | 55
A {Type NF100, NV100 60A - |Type NF50, NV50 50A “sk3s |14 |8
) |Type NF100, NV100 75A  |Type NF100,NV10075A | s-kso | 14 [ 14
200V ype NF225, NV225 125A | Type NF100, NV100 100A S-K65 - 22 | 22 .
class ype NF225, NV225 150A .| Type NF225, NV225 125A S:K80 30 | 30
1 Type NF225, NV225 175A | Type NF225, NV225 150A " $-K95 as | 30
Type NF225, NV225 225A | Type NF225, NV225 175A - §-K125 | 60 | .50
I Type NF400, NV400 250A° | Type NF225, NV225 225A |- S-K150° "| ~ 80 80
ype NF400, NV400 300A | Type NF400, NV400 300A'- ‘| S-K180 " | 100 80
1Type NF400, NV400 400A  |Type NF400, NV400 350A. .| = S-K220’ 150 | 125
| Type NF30, NV30 30A Type NF30, NV30 20A S-K20 |:35 2
| Type NF30, NV30 30A Type NF30, NV30 30A S-K20 35 | 35
Type NF50, NV50'50A . . - | Type NF50, NV50 40A S-K20 55 | 55
400V | Type NF100, NY100 60A - |Type NF50, NV50 50A . - S-K25 .14 8
class ype NF100, NV100 75A - Type NF100, NV100 60A - - -8-K35  -|.. 14 8
s | Type NF100, NV100 100A"-* |Type NF100, NV100 75A. - | S-K50 - | 22. | 14
ype NF225, NV225 125A - | Type NF100, NV100 100A s-kes | 22 .| 22
ype NF225, NV225 150A | Type NF225, NV225 125A " 5-K80 30 | 22
|Type NF225, NV225 175A | Type NF225, NV225 150A 5-K80 38 30
|Type NF225, NV225 2004 | Type NF225, NV225 175A S-K100 50 50

-26-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




' tn a PWM type lnverter a micro surge voltage attrlbutable to a wrrlng constant

6.1.6 Driving the 400V Class Motor by the Inverter

“is generated at the motor terminais. , ,
Especially for a 400V class motor the mlcro surge voltage may detenorate <

‘the motor insulation.. '
\ When a 400V class’ motor is dnven by the mverter consrder the foIIowmg measures:

) Reductlon techmque e
“Itis recommended to take either of the followmg measures

(1) Rectifying the motor insulation
" For the 400V class motor;, use an msulatlon rectlfled motor. Specmcally,

1) Specify the "400V class inverter-driven, insulation-rectified motor".
i 2) For the dedicated: motor such as the constant-torque motor and low-vibration motor, use the
: "mverter-dnven dedlcated motor v

(2) Suppressing the micro surge voltage from the mverter S|de
-’On the outptit side of the inverter, connect a filter which suppresses the micro surge voltag_ eto

make the terminal voltage of the motor 850V-or less.
When. the motor is to be driven by Mitsubishi inverter, connect the optional surge voltage

suppressmg filter (see page 28 10) on the output side of the mverter

© 269
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7.1 SPECIFICATIONS

This section introduces specifications applied to the FR-A201E series.
The inverter must be used in accordance with the following specifications:

7.1.1 Standard Specifications

Il 200V Series

Type FR-A221E-1____} 55K | 7.5K 11K 15K | 185K | 22K 30K 37K 45K 55K
Applicable motor output (kW) *1 5.5 7.5 11 15 18.5 22 30 37 45 55
Rated capacity (kVA) *2 9.2 12.6 17.6 23.3 29' 34 44 55 67 82
5 | Rated current (A) 24 | 33 46 61 76 90 115 145 175 215
-‘5* Overload current rating *3 150% 60 seconds, 200% 0.5 seconds (Inverse-time characteristics)
o Voltage ‘4 Three phase, 200 to 220V 50Hz, 200 to 230V 60Hz
Regenerative braking torque 100% continuous, 150% 60 seconds
Rated input AC voltage, }
| trequency Three phase, 200 to 220V 50Hz, 200 to 230V 60Hz
‘a | Permissible AC voltage
o
2| fluctuation 170 to 242V 50Hz, 170 to 253V 60Hz
§ Permissible frequency fluctuation 5%
& :;f:‘z':::; eous voltage drop Operation Is continued at more than 165V. At less than 165V, operation is continued for 15msec.
Power supply capacity (kVA) *5] 12 | 17 | 20 | 28 | 34 | 41 | 52 | e | 80 | 100

Open type (IP00)

Protective structure (JEM 1030)
Cooling system )

Forced air cooling

Approx. weight (kg)

W 400V Series

23 | 23 | 34 | ‘a7 | s2 | s2 | es | 8 | 87 | 120

Protective structure (JEM 1030)

Type FR-A241E-i___ ! 55K | 7.5K 11K 15K | 185K | 22K 30K 37K 45K 55K
Applicable motor output (kW) *1 5.5 7.5 11 15 18.5 22 30 37 45 | 55
Rated capacity (kVA) *2 9.1 13 17.5 23.6 29 32.8 43.4 54 65 84
5 [ Rated current (A) 12 17 23 31 38 43 57 71 86 110
-‘5‘ Overload current rating *3 150% 60 seconds, 200% 0.5 seconds (inverse-time characteristics)
O |voltage *4 Three phase, 380 to 460V 50Hz/60Hz
Regenerative braking torque 100% continuous, 150% 60 seconds
Rated input AC voltage, "
| requency Three phase, 380 to 460V 50Hz/60Hz .
‘S| Permissible AC voltage
o .
2 | fluctuation 323 to 506V 50/60Hz *9
fg Permissible frequency fluctuation 5%
& :rt:'s::'aur:‘lxeous voltage drop Operation is continued at more than 320V. At less than 320V, operation is continued for 15msec.
Power supplycapaclty (VA) *5 | 12 | 17 | 20 | 28 | 3 | 4r | s2 | e [ 8 | 100

Open type (IP00)

Cooling system

Forced air cooling

Approx. weight (kg)

24 | 24 | a7 | 37 | 48 | 48 | 63 | 8 | 8 | 120

Short Circuit Ratings

The drive is suitable for use on a Circuit Capable of dellvenng not more than *

Symmetrical Amperes, 500 volts Maximum.

kW (HP) rating

5.5 to 37 (7.5 to 50)

5.000

45, 55 (60, 75)

10.000

Artisan Technology Group - Quality Instrumentation ..
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l Common Specifications: -

B o Lo

Control system

Control specifications High carrier trequency stne-wave PWM control (V/F controlor magnetlc flux
vector control can be selected). - ; - S )

Output frequency range

0.2 to 400Hz

Frequency Analog input - 0.015H2/60Hz (terminal 2 Input 12 bltslo to 10V 11b|tslo to 5V, termlnal 1 Input 12 bnsl—to to
setting nalog Input 1,10V, 11 bits/-5 to +5V) -
resolution : | pigital input 0.002Hz/60HZ (0.01HZz when PU Isused) . "<

Frequency accuracy

Within £0.2% of maximum output trequency (25°Ct1 0°C)lanalog lnput wlthln 0.01% of set output
trequency/cllgltal input

Voltag e‘ /trequeney characteristic Base trequency set_as requlred between 0 and 400Hz COnstant torque or varlable torque pattern

can be selected.

Starting torque

150%/1Hz (for magnetic flux vector- contro)

Control specification

Torque boost

Manual and automatic torque boost

Acceleration/deceleration time
setting

0 to 3600 seconds (acceleration and deceleration can be set lndlvldually), llnear or s -pattern accel-
eration/deceleration mode can be selected.

DC dynamic brake

| Operation frequency (0 to 120Hz), operation time (0 10 10 seconds), voltage (0 to 30%) variable

Stall prevention operation level

Current limit can be set (0 to 200% variable), presence or-absence can be selected. -

Frequency Analog input:. {0to 5VDC, 0 to 10VDC, 0 to £ 5VDC, 0 to +10VDC, 4 to 20mA -
setting signal Digital input BCD 3-digit or 12-bit binary ungparameter unit (when the FR-EPA or FR-EPE optlon is used)
Start signal ) | Forward and reverse rotations individual, start signal self- holdlng input (3-wire lnput) can be selected.

Multi-speed selection

Up to' 7 speeds can be selected. (Each speed can be set between 0 and400Hz, runnlng speed can
be changed during operation from the parameter unit.) :

S | second e
‘_=” acceleration/deceleration 0 to 3600 seconds (acceleratlon and deceleratlon can be set individually.)

.g time selection :

g- Jogging operation selection | Provided with jogging (JOG) mode select terminal *7

Current input selection

Input of frequency setting signal 4 to 20mADC (terminal 4) is selected.

 Output stop

Shut-off of Inverter output (frequency, voltage)

Alarm reset

Alarm retained at the activation of protective function is reset.

Operation functions

Operatlonal specifications

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selec-
tion, polarity reversible operation, automatic restart operation after instantaneous power failure, com-
mercial power supply-inverter switch-over operation, forward/reverse rotation prevention, slip
compensation, operation mode selection, auto tuning function.

Operating status

4 types can be selected from inverter running, up to frequency, instantaneous power tailure
(undervoltage), frequency detection, second frequency detection, during program mode operation,
during PU operation, overload alarm, regenerative brake pre-alarm, and electronic overcurrent
protector pre-alarm. Open collector output.

Alarm (inverter trip)

Output signals

Contact output...change-over contact (230VAC 0.3A, 30VDC 0.3A)
Open collector...alarm code (4 bit) output

For meter

1 type can be selected from output frequency, motor current (steady or peak value), output voltage,
frequency set value, running speed, motor torque, converter output voltage (steady or peak value),
regenerative brake duty, electronic overcurrent protector load factor, input power, output power, load
meter, and motor exciting current. Pulse train output (1440Hz/full scale) or analog output (0 to
10VDC). :

Display on
parameter unit
or inverter LED

Selection can be made from output frequency, motor current (steady or peak value), output voltage,

Operating statusJ frequency set value, running speed, motor torque, overload, converter output voltage (steady or peak

value), electronic overcurrent protector load factor, input power, output power, load meter, motor
exciting current, cumulative operation time, regenerative brake duty.

guidance

>
ig_ Alarm detinition | Alarm definition is displayed when protective function Is activated. 8 alarm definitions are stored.
g Additional Operating status| State of input terminal signal, state of output terminal signal
display to Alarm definition Output voltage/current/frequency/input terminal state immediately before protective function is acti-
parameter unit vated
only Interactive

Operation guide, troubleshooting and graphic display by help function

Protective/alarm functions

Overcurrent shut-off (during acceleration, deceleration, constant speed), regenerative overvoltage
shut-off, undervoltage, instantaneous power failure, overload shut-off (electronic overcurrent protec-
tion), power return circuit alarm *8, ground fault current. *9, output short circuit, main circuit device
overheat, stall prevention, overload alarm.

Ambient temperature

=10°C to +50°C (non-freezing).

Ambient humidity

90%RH or less (non-condensing)

Storage temperature *10

—20°C to +65°C

Ambience

Indoors. No corrosive gases, flammable gas, oil mist, dust and dint.

Environment

Altitude, vibration

Below 1000m, 5.9m/s? (0.6G) or less (conforms to JIS C 0911)

271=2
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Note: *1

R

*4

e

%6

. *7,

*8

+g

‘The power supply capacity. depends on the value of. |mpedance on the power supply
. side (including the input reactor and cables). v

- Jogging operation can also be performed from the parameter unlt f o

The applicable motor capacity indicated is the maxnmum applrcable capacrty when the-'
- Mitsubishi 4-pole standard motor is used.

2

The rated capacity. indicated assumes that the output voltage is 220V for the 200V
series and 440V for the 400V series. - - --. S

':The % value of the overload current ratlng |ndlcates a ratlo to the rated output current‘ ;
“of the inverter. For repeated use, it is necessary to wait untll the inverter and motor--
returnto temperature below the value at 100% load.

The maximum output voltage-does-not exceed the power supply voltage Below the

‘power supply voltage, the maximum output voltage can be set as required."

Where a power.supply is 342V and below-or 484V and above for the 400V class -

- inverters, change the posmon of the |umper to the rnternal transformer accordlng to P

page 3-7.

When the power return cwcurt alarm or regenerative electronic thermal relay error o

~ occurs, the brake transrstor “alarm (BE error) is displayed.

May not be protected dependmg onthe ground.fault mode.

*10 Temperature applicable. for a short period in transit, etc. .

127 -3
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7.1.2 Block Diagram

Input terminals

Output terminals

“Converter P1 P i Inverter-
: s o (+) - :
Power * : ' ‘ R \
& __on T Af
supply N, R # — c 1ok, ) ¥ wl:
»‘1>>CT Ap—()—
- : : 3 .
A . o Sl eround
oy | \
CHARGE - - | x
" | I .
(QO—+¢Voltage i
. A " N .
. detection l y ~
[ - ;

IControl
power
supply

Y

1A

Jamper
N S~
Current [\ |E P —Opf----ecemuea- .
detection | 'g g '
3£ P1 o
g3 - Powerfactor’
o + =77 improving
DC reactor
FR-BEL

Forward rotation

Reverse rotation {

Self-hold selection

High

Multi-speed q
selection  Middle|

Low

JOGAhermal relay |
input

Second accelera- ¢
tion/ deceleration

Output stop

Power input selec- 4

tion

cpPU

A

‘B Alarm output

c .

Gatearray Frequency

meter -,

Common - ¢
Eeset ¢
. RES
} Jumper o) ‘
Automatic restart after | (RES1)
instantaneous power o
failure selection : -
External transistor commono PC* +10V
) 10E
Frequency setting +5V
potentiometer
12W1kQ  f----- n | 10 Y
sit o iil B
241 142
TS
1) YIS

Common

4 to 20mADC

_D>C ' L Open
. collector
| [ >C IPF output

Parameter
unit
FR-PU02

0 to +5VDC

0to +10VDC

Ground
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7.1.3 Terminal Connection Diagram

Inverter
. NFB
T v - 6 R
‘Power. . - S .
, supp.ly —g T (‘:‘3:";
- Jump S 31 Jumper . .
Extemal transistor common 1 S et dainit ek
= . | Power factor Improvlng
s~pexem=,_ ! DC reactor FR-BEL
Control input signal (voltage must not be input) O pPC S .
[tttk de i lietetedetialiidl i b
' Forward rotation () STF !
[} E 1
' Reverse rotation (O STR ' »
\ ) P Inverter/converter
, Self-hold selection QstoP ! alarm output
] ]
' High ORH ":
1 1
' Multi-speed . ’ 1 !
! selectlgn iMiddle ¢ RM_ A .
E .. Low ORL i
) . . L 1 ';7 "
' ' JOG/thermal relay input () JOG/OH ' o .
vl - ! RUN )
! Second acceleration/ ORT R Running i
| deceleration ' . }
! Output stop (MRS P } E Up-to-frequency
1 : ] . S ]
! " Reset QRES ' Instantaneous |- ©pen collector output . -
' ' } [ power failure. : (Note 2)
: RES1 i : Overload . . ST
1 } (Note 6) V' } [ . v
I.. - _.Power input-selection O AU , Frequency ., I -
' - S Contact | } E detection . .. 7/ -
) Automatic restart after input 1 (Open collector output N
! instantaneous power common ! common) :
' tal|ure selection () SD ; _: ‘
S A A N .
Fre uency setting signal (analo Méter (SUCh as
pontre el cy setting gnnl (ool 29) __ 10 (+10v) Calibration frequency meter) (Note 3)
! ’ -
: 1 10 (+5V) M @ 2W10kR RS
' : 13 B B - (Movable coil type
1 Frequency settingr™y -, H 2 (0 to 5V/0 to 10V - =" | 1mA tull-scale)
' potentiometter -~ : switched) Sb - S
1 2Wika o ; :
L -(Note 5) - -t 5 (analog common) . .. AM
, P " Analog signal outpt
[} b
! ; ] Common ‘ s ~()  (Ow.10v0)
' . i Auxiliary input DCO to'+5V : o R bttt LA DL I LA e Rl .
' - DCOto +10V [ gyitched = ! @Main circult terminal !
! Power input o ) i !
: P [DC‘4 to 6mA ] L E QOcControl circuit Input terminal E
_________________________ ' “1 @Control circuit outpul termlnah
Ground e cccccmmccaicccna-
(Note 4)
Note: 1. The mput S|gnal can be switched to the other from the parameter umt

2. With the exception of running (RUN), the output terminals allow alarm deflnltlons to be output

F’S".‘“S‘”

- termmals

" 27=5
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in alarm codes and 10 different functions to be assigned to lndlwdually
Not needed when calibration is made from the parameter umt

The inverter and motor must be grounded. :
2W1ikQ is réecommended when the frequency setting is changed frequently
Do not disconnect the jumper which has been- factory -connected across the RES and RES1
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7.1.4 Terminals

PC

common

Type | Symbol Terminal Name Descrlptlon
"1 R,S, T | AC power inpuit Connect to the commercial power supply.
U, V, W | Inverter output -Connect a three-phase squirrel-cage motor.
= Power supply for ‘Connected to the AC power supply terminals R and S. To retain the alarm -
"8 | R1, st control ci:::’zx - | display and alarm output, remove the jumper from-the terminal block and
I : apply extemal power to these terminals.
£ | .7 | Power factor 1
- EH N . : -~ { Disconnect the jumper from terminals P and P1 and connect the’ optlonal )
.2 P, P1 improving DC reactor power factor improving reactor (FR -BEL). )
connection -
—-é—— | Ground For grounding the inverter chassfs Must be earthed.
Turn on the signal across STF and SD for fonlvard ro- | When the signals
i T . " tation and tum off to stop. © across terminals
STF Forward rotation start | Acts as a programmed operation start slgnal in the STF and SD, STR
o " | programmed operation mode. and SD are tumed
5 (Turn on to start and turn off to stop.) on simultaneously,
o - . | Tum on the signal across STR and SD for reverse - the stop-command
. STR. Beveree ’?‘?"9“ start | itation and tum off to stop. - is given.
- .sTOP- |- Start self-holding Turn on the signal across terminals STOP and SD to se|ect the self- holdlng
_-._| selection . of the start signal. -
RH, ; Turn on the signal across RH/RM/RL and SD as appropnate to select up to
. RM, RL -Multi-speed selection - | 7 speeds.
: . - ~Actas group 1,2 and 3 select signals in the programmed operatlon mode.
: . . - Tum on the signal across terminals JOG and SD to select jog operat|on (fac-
~| Joa/oH i?g‘ xtr::’::l f::md:n - | tory setting). Jog operation can be performed with the start signal (STF or
el relay inout - ~STR). Can also be used as the thermal relay contact input terminal to stop
- ° yinput the inverter by the operation of the external thermal relay.- : ,
< S ' ’ Turn on the signal across terminals RT and SD to. select the second accelo. :
oS . ‘ §
Slel . .. » .. | eration/deceleration time. When the second torque boost and second V/F
@ -3 " RT gzgglgr:aii?:ltienr\a'e"?n/ (base frequency) functions have been set, these functions:can also be se-
§_ 2 . selection _lected by tuming on the signal across terminals RT and SD. Tum on the sig-
£l 6 o nal across terminals RT and SD to switch between the two control modes,
= 'g ' magnetic flux vector control and V/F control.
§ 2 _ Turn on the slgnal across terminals MRS and SD (20ms or longer) to stop
BLE] mme | i b - the inverter output. Used t6 shut off the inverter output to bring the motor to
° %' MRS . Qutput stop a stop by the magnetic brake. Can also be used as the DC dynamic brake
el i operation start signal or PU operation interdock signal.
8 8 S Used to reset the protective ciréuit activated. Turn on the signal across ter-
5| REs Reset minals RES and SD for more than 0.1 sec, then turn it off. (Do not discon-
o i ‘nect the j jumper connected across this terminal and the internal pnnted
board.)
. T When the-signal across termtnals AU and SD is tumed on, the inverter can
AU ) Cu'r.rentolnput selsction be operated with the 4-20mADC frequency setting signal.
S : S When the signal across terminals CS and SD has been turned on, restart
"Automatic restart after | can be made automatically when the power is restored after an instantane- -
Ccs instantaneous power ous power failure. Note that.this operation requires restart parameters.to be
-'| failure selection set. When the |nverter is shlpped from the factory, itis set to dlsa||ow re-
3 - - : start.
. L “Common to the contact input-terminals and. termmal FM Isolated from the
Sb Contact input common .common terminal of the control circuit.
S When transistor output (open collector output), such as a programmable
Extemal transistor controller (PC), is connected, connect the extemnal power supply common

for transistor output to this terminal to prevent a fault caused by sheak cur-

rent.”

Artisan Technology Group - Quality Instrumentation ..
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Symbol

Terminal Name

Description

10VDC, permissi-

~same time.

». 10E ' o : ble load current When the frequency setting potentiorneter is con-
Frequency setting . 10mA nected in the factory-set state, connect it to terminal
power supply o 10. When it is connected to terminal 10E, change the

1 40+ . 5VDC, permissible |nput speclflcatrons of terminal 2.
™ Co load current 10mA ,
©| @ — —
=3 £ By entering 0 to 5VDC (0 to 10VDC), the ma‘ximum output frequency is -
@ | 'gf 2 Frequency setting reached at 5V (or 10V) and 1/O are proportional. Switch between input 0 to
5% T (voltage) 5VDC (factory setting) and O to 10VDC from the parameter unit. Input resis-
b3 g tance 10ka. Max. permissible voltage 20VDC.
e =1 - ‘By entering 4 to 20mADC, the maximum output frequency is reached at
3l e 4 Frequency setting 20mA and I/0 are proportional. This input signal is valid only when the S|g-
S o (current) _nal across terminals AU and SD is on. Input resistance 2500. Max. permissi-
[ % . ble current 30mA. ]
) f: " : ] By entering 0 to +5VDC 0 to +10VDC, this signal is added to the frequency
8 1 Auxiliary frequency | setting signal of terminal 2 or 4. Switch between input 0 to +5VDC (factory
o setting setting) and 0 to +10VDC (factory setting) from the parameter unit. Input re-
. sistance  10kQ. Max. permissible voltage +20VDC.
E . - Common to the frequency setting signals (terminals 2, 1 or 4) and analog
5 . F requency ‘settl.ng output terminal AM. OV line of the common circuit of the control circuit. Do
. input common not ground.
e e - Change-over contact output |nd|cat|ng that the output has been stopped by
S A the inverter protective function activated.
S A, B, C | Alarm output 200VAC 0.3A, 30VDC 0.3A. Alarm: discontinuity across B- C (continuity
N o oo across A-C),-normal: continuity across B-C (discontinuity across A-C).
- - Switched low when the inverter output frequency is equal to or higher than
RUN | Inverter running the starting frequency (factory set to 0.5Hz, varlable) Switched high during
: S R stop or DC dynamic brake operation (*). Permissible load 24VDC 0.1A. :
= E Switched low when the output frequency has reached ‘within £+10% of the
0 B suU Up to frequency ** set frequency (factory setting, variable). Switched high during acceleratlon,
o z° ) : C v .deceleration or stop (*). Permissible load 24VDC 0.1A.
2 E : S Switched low when the current limit function has. caused stall prevention to ]
5| Ol "Overload alarm- ** be activated. Switched hlgh when stall prevention is reset (*). Permissible
) R - load 24VDC 0.1A.
é 3| - IPE Instantaneous power - | Switched low when instantaneous power failure or undervoltage protection
=1 St failure ** = - - | is activated (*). Pemmissible load 24VDC 0.1A. )
e ‘8 o - Switched low when the output frequency has reached or exceeded the de-
= .. | ‘Frequency.
o FU detection e tection frequency set optionally. Switched high when below the detection fre-
el -} quency (*). Permissible load 24VDC 0.1A :
5 ‘Open collector output Common to the RUN, SU, OL, IPF and FU termlnals Iso|ated from the com-
Q SE
& . _common mon circuit of the control circuit. . 5 L
o A , One selected from 16 moni- | Factory-set output item: frequency -
S| FM | Formeter: toring items, such as output | permissible load current 1mA 1440Hz at
a , frequency, is output. The out- | goHz. (Max frequency 2400Hz)
- put'signal is proportional to
=3 o 1 the magnitude of each moni- . Factory-set output item: frequency
19 : et . | toring item. Terminals FM Output signal 0 to 10VDC
g AM Analog signal output | "and AM can be used at the - | Permissible load current 1mA

{Max. output voltage 10VDC)

is off (does.not conduct)...

page 9-19).
Note: Appllcat|on of the voltage in the wrong dlrectlon will damage the inverter. Use care when wiring.

Artisan Technology Group - Quality Instrumentation ...

* Low indicates that the open collector transistor is on (conducts) High indicates that the tran3|stor

- ** The output of these termmals can be reassrgned by the output terminal assngnment functlon (see

2 27T=7

Guaranteed | (888) 88-SOURCE | www.artisantg.com




f 7.1.5 Terminal Block Arrangement
‘ Terminal Block for Main Circuit <200V, 400V, Series> :
Terminal Block for Control Circuit. -
Screw size o \ SR
1 M4
C ¥ ‘| i < - - - -~ e, A - -
& cult terminal : ; Common to all models " ’
block . ' - ‘Charge lamp’ Structure............ 2-stage molded B
\} 1 — (vellow) . ' terminals _ T
I ° : o e -~ : Screw size....... M3 - €1 =
’ . .. . .TB1 L. TB2 . TB3 ... ... . . e RUN.- o
i : |ﬂs Tl julvw ,|P1 P . ' ' : N su_|- ’
7 » A \ B\ R ‘ : IPF
4 = wScrew st.lze M8 . Jumper | - ‘ ST
i . N . L i FM
e t . ' H Sb
; e . .. S B T e RL.|. . __. .
: : <200V Series> _ - o e o - M | .
LY ——— ' AH
| - : Inverter Type TB1 | TB2 | TB3 | GND : RT
[ |FR-A221E-5.5/7.5M11K__| M5 | M5 |- M5 | M5 S R - LA S
L FR-A221E-15K - M6 | M6 | Me | M6 | ‘ ' STOP
L ‘| FR-A221E-18.5/22/30K M8 | Ms M8 Ms MRS
FR-A221E-37/45K - Mio | Mo [ Mo | M8 | | - o o HEaw ]
[ FR-A221E-55K T M12 | M12 | M12 | M8 N : - TorF 2 -7
. A g 10
: o . S ‘ STR
L <400V Series> S : : % :
L Inverter Type ’ TB1N' TB2 TB3 | GND ‘ :i 4
L -|FR-A241E-5.5/7.5K. M4 | M4 | M4 | M4} o . T
[ - |FR-A241E-11/15K M5 | M5 | M5 | Ms | -
) |FR-A241E-18.5/22/30K | .M6 M6 Mé M6 | :
- |FR-A241E-37/45/55K M8 M8 M8 M8
- — ‘ l‘
s ?

B Se A

-

27-8
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'7.1.6 Field Wiring Reference Table : T
Field wiring reference table for input (R, S, T) and output (U; V, W) -
Note (*1) Manufacturer : AMP INCORPORATED, HARRISBURG, PA 17105

PHONE : 717-564-0100 TWX: 510-657-4110 -
(*2) Use copper wire only

Crimping terminals

Type and tool type (*1) Wire size

' Remp-rating (*2)

- “Screw torque -

Inverter model - - (Pound inch)

- -Screw slio ‘

Crimping terminals

Crimping tools

FR-A221E-5.5K - M5 | . 23 : 170785-2
. , 171519-2

59239

AWG10 / 75°C

FR-A221E-7.5K M5 23 322128
; L 322048

S : 322002

' 322154

Hand tool

) 59974-1
Dies i
48752-1

AWGS / 75°C

322153

|FR-A221E-11K - M5 23
321671.

- "Hand tool
59974-1
Dies
48753-1

AWGS6 / 75°C

322053

FR-A221E-15K . M6 - 40
T 31811

[ -

Hand tool
59974-1

Dies
48754-1

AWGH4 / 75°C

s

FR-A221E:18.5K =~ M8 70 - 7 322074
» 22K - ; .+ 326896

Hand tool: - -

59974-1_
Dies . - .
48755-1

~AWG2 / 75°C

FR-A221E-30K - - -- M8 70 322086

Foot operated- -

. power unit
69325-3
Head
69066
Dies - -
48756-1

- AWG1/0 / 75°C

FR-A221E-37K M10 131 322095

Foot operated
- power unit
. 69325-3
Head
69066
Dles
48758-1

" 'AWG3/0/75°C

FR-A221E-45K M10 131 170740-1

Foot operated
power unit -
69040
Head
300430
48131
Dies
69065

AWG4/0 / 75°C

FR-A221E-55K M12 219 324105

Foot operated
power unit

69040
Head

48816
Dies -

63060

300MCM / 75°C

27-9
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Screw torque

Crimping terminals = °

= WIre: size -

Inverter model Screw size (Pound inch) Type and tool type (*1) Remp-rating (*2)
Crimping terminals Crimping tools
FR-A241E-5.5K M4 - 13 35787-0 59239 -~ AWG10/75°C
72K 34169 o
32543-0 R
32968
FR-A241E-11K - M5 - 23 322128 Hand tool AWGS / 75°C
-15K 322048 59974-1
322002 Dies -
. . oo 322154 48752-1"°
FR-A241E-18.5K Mé ‘40 322053 ‘Hand tool AWG4 / 75°C
' i -22K 31811 © 59974-1¢
‘ -30K Dles . )
L v 487531 ‘
FR-A241E-37K 'M,B 70 322074 Hand ool AWG?2 / 75°C
-45K 326896 - 59974-1° SRS
Dies
. - 48755-1
FR-A241E-55K | M8 70 322056-0 Foot operated AWG2/0 / 75°C
- 324083-0 power unit . : R
.69325:3 °
- Head
69066-0
Dies
48757-1° .
. : ;
i
N
27-10
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7.1.7 Outline Drawings -

i

2-¢N hole” @ 7" Mounting bracket” " "~ "~ T
j T (movable)
K
L]
> _ S } - - e —— . -
— ; - -
) 1 1 , - -&
I = g
o
o
S . S - -.. [o 0]
S o ‘ L %_ -
. | w1 '
it | i y
PR w = K .D - =
L 200V Class (Umt mm)
Inverter Type W |wi (w2 |WA|H H1 | H2 | HA | HB D D1 D2 | DA N
FR-A221E-5.5/7.5K 250 | 190 | 234 | 10 | 470 | 454 | 425 8 8 270 | 170 | 100 | 2.3 10
FR-A221E-11/15K 300 | 220 | 284 | 10 | 600 | 575 | 540 | 10 15 | 294 | 169 | 125 | 3.2 10
FR-A221E-18.5/22K 390 | 290 | 370 | 12 | 600 | 575 | 5356 10 15 | 320 | 190 § 130 | 3.2 12
FR-A221E-30K 450 | 350 | 430 | 12 | 700 | 675 | 635 10 15 | 340 | 195 | 145 | 3.2 12
FR-A221E-37/45K 470 | 370 | 450 | 14 | 700 | 670 | 630 | 15 16 | 368 | 205 | 163 | 3.2 14
FR-A221E-55K 600 | 480 | 580 14 900 | 870 | 830 16 15 405 | 215 | 190 | 3.2 14
¢ 400V Class (Unit: mm)
Inverter Type W | W1 | W2 | WA H H1 H2 | HA | HB D D1 D2 | DA N
FR-A241E-5.5/7.5K 250 | 190 | 234 10 | 470 | 454 | 425 8 8 270 | 170 | 100 | 2.3 10
FR-A241E-11/15K 300 | 220 | 284 10 | 600 | 675 [ 540 | 10 15 | 294 | 169 [ 125 | 3.2 10
FR-A241E-18.5/22K 360 | 290 | 340 12 | 600 | 575 | 5§35 10 15 320 | 190 | 130 | 3.2 12
FR-A241E-30K 450 | 350 | 430 12 | 700 | 675 | 635 10 15 340 | 195 | 145 | 3.2 12
FR-A241E-37/45K 470 | 370 | 450 | 14 | 700 | 670 | 630 | 15 16 | 368 | 205 | 163 | 3.2 14
FR-A241E-55K 600 | 480 | 580 | 14 | 900 | 870 | 830 | 15 15 | 405 | 216 | 190 | 3.2 14
27 =11
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7.1.8 Panel Cutting Dimensions (for mounting the heatsink outside the panel)

' ‘:‘4—N11 sbréw

ey o e

5': I
wi I - T
W11
‘e 200V Series " : -
_‘Inverter Type - | W1 | W11 | H1 | H11 | HA1 | HB1 | N11
FR-A221E-5.5/7.5K ~ | 190 | 240 | 454 | 434 | 12 | 8 | M8 B
FR-A221E-11/15K 220 | 290 | 575 | 548 | 17 | 10 | M8
FR-A221E-18.5/22K 290 | 376 | 575 | 546 | 17 | 12 | M10
FR-A221E-30K 350 | 436 | 675 | 646 | 17 | 12 | M10
FR-A221E-37/45K 370 | 456 | 670 | 641 | 17 | 12 | M12 e
FR-A221E:55K 480 | 586 | 870 | 841 | 17 | .12 {.M12
e 400V Series » ‘
Inverter Type W1 [ W11 | H1 | H11 | HA1 | HB1 | N11
FR-A241E-5.5/7.5K 190 | 240 | 454 | 434 | 12 8 M8
FR-A241E-11/15K 220 | 290 | 675 | 548 | 17 | 10 | M8
FR-A241E-18.5/22K 260 | 346 | 575 | 546 | 17 | 12 | M10
FR-A241E-30K 350 | 436 | 675 | 646 | 17 | 12 | M10O
FR-A241E-37/45K 370 | 456 | 670 [ 641 | 17 | 12 | M12
FR-A241E-55K 480 { 586 | 870 | 841 | 17 | 12 | M12
S 27-12
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7.1.9 FR-PUO2E Parameter Unit Dimension Diagram

Panel cutting dimensions for installation of
the parameter unit to a panel, etc.

127 20 . 8, ,20
Panel cut portion ,24] :.

2-¢4 hole

: N

u—-—b
=)

N
<

I O Y

j

0oo0 00

127
(38.5)
4

117

00000
000000
0o00apo
|
1|17

~
o

° J ' i
D . |
. Mw S R o sops

Effective depth 4.5 o 40

w el
) [- [Unit: mm]
Note: The length of the installation screw should be selected (View as seen from the parameter unit ff:ont)

so that it does not exceed the effective installation screw
depth of the parameter unit.

B FR-PUO2E Specifications

Item Specifications Note: 1. When the temperature ‘is less
Ambient Operating -10 to +50°C (Note 1) _than about 0°C, the liquid crys-
temperature Storage ~20 to -65°C - S ot display (LCD) may be slower
Ambient humidity 90%RH | Non-condensing - in operation. And high tempera-

...+ ture may reduce the LCD life.
- - "-2. Do not expose the liquid crystal
' .-.display directly to the sun. . _

Operating ambience |No. oil mist and corrosive gases. Minimal ddst and dirt.
‘| Connected object FR-A series inverter or dedicated cable (FR-CBL) - -

Power supply Power is supplied from the inverter.

Connection Loaded to the inverter directly of connected by the cable. i
Display LCD (liquid crystal display, 13 characters x 4 lines) ' . y :
Keyboard 24 keys (covered with polyurethane film)

Size 127 x (H) x 70 (W) x 12 (D)

7.1.10 FR-CUO1 Serial Communlcathﬁ Uniti Outline ,'Dra‘\lningﬁv : 3

(38) 7 .20

|_|4'
—y

——--—-rl-f-—- N 2-924 hole

117

' Tapped threads

Max. opening | M3 x 6 .

angle of small
door '
100° |

" + - T
LL-I Wiring space 0 20 2-M3 screw
42 42x7 Effective screw
W A depth 4.5
N
S27-13
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7.2 OPTIONS

‘Use of the followmg optlons with this FR A201 E series lmproves |ts functions:

. Select the apprcpnate optlons

7.21 OptionList

“Application, Specifications, Ete.

Option Name . . _ Type __Applicable Inverter
- "o 12-bit digital input o o ' s
. ' C I s o PLG feedback control
| Industrial equipment compatible function |FR-EPA « Extenslon analog output -
' « Orientation control (machine. Iool splndle ﬂxed- .
position stop control) L
z * RS-422, RS-485 interface for computer link (serlal
x |Computer link function FR-EPB communication) o o !
P v . « PLG feedback.control . .
T |Programmable controlier fink function - - FR-E_P,C ¢ M-ELSECNET{MIM *S3 (oplical-cable) Interface_ - -
5 R + PLG feedback.control ;-
S [ R « Pl controf - - L S
ﬁ Automatic control compatible function FR’EPD - | Battery backup for programmed ope[a“on (p[o.
Py - ‘grammed operation function is standard.) B
s o [+ 12-bit digital input , L e
E 1/O function PR . ..|FREEPE | Relay output (3 points) - _ . .. .. - .| .
2 : — » Extenslon analog output_-- Common to' all models
£ R - - |¢ RS422/RS485 interface lor computer link (serial - N -
Computer link + extenslon ‘output BEDA - communication) : Cs
FR-EPG . . e
-|function - . . - : « Selective relay output e . .
o Analog current output
e o o Pulse train Input .~
Pulse train input function FR-EPH * Selective relay output
« Analog current output
¢ Pl control
Parameter unit (Japanese) FR-PU02 Interactive parameter unit using LCD display
—_ The LCD display and ten-key pad of the FR-PU02
<« |Parameter unit (English FR-PUO2E
& (English) are indicated in English.
'-"; Parameter unit (4 languages) FR-PUO2ER |For use in English, German, French and Spanish.
ha _ Allows parameter settings to be read in batch and
é Parameter copy unit (Japanese) FR-ARW copled to the other Inverter.
o . The LCD display and ten-key pad of the FR-ARW
3 Parameter copy unit (English) FR-ARWE are Indicated in English.
% Parameter copy unit (4 languages) FR-ARWER _|For use in English, German, French and Spanish.
2 : Blind cover fitted after the parameter unit is re-
I3 Accessory cover moved from the inverter.
g Serial communication unit FR-CUO01 :llosr;t)ss Iinterface for computer link (serial communica-
[}
3 Noise filer which allows the inverter to conform to 5.5K to 55K
VDE Standard compatible noise filer FR-ALF-(H)* |the VDE Standard (0871 Class A noise terminal voit- |,°
ago). According to capacity
Used to improve the inverter input power factor 5.5K to 55K
Power factor improving DC reactor FR-BEL-(H)* |(overall power factor about 95%) and cooperate with A'c cording to capacity
the power supply. 9 ap
§ Radio nolise filter FR-BIF-(H)* |For radio nolse reduction
-8 |
& [Line noise filter FR-BSFO1 For line noise reduction (applies to small capacities)
g FR-BLF For line noise reduction Common to all models
® g Cable for connection with the parameter unit or para-
5 Parameter unit cable FR-cBLO meter copy unit. Straight or L shape type available.
Digital operation panel FR-DUO1 For operation {rom the control box surface.
Surge voltage suppressing filter FR-ASF-H Absorbs surge voltage on the inverter output side. :?:gxr::‘"elsosés t:c?!SK
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Option Name S Type _Application, Specitications, Etc. Applicable Inverter

For independent operation.With frequency meter,

Manual ‘f°“‘f°"°( - _ FR-AX frequency setting potentiometer and start switch. oo -
DC tach. follower ' V FR-AL gsggfn; ?: :r:\%g;l ?.:'\‘,QA?.X.‘ ermal signals. (0 to - 1
| é Threé 'épee d selector FR-AT Sg; .tlzri;\-lsAp;eed (high, middle, low) switching opera-
é M‘otror:lie d speed setter FR-FK ::%r'r;r:‘o;ee mea:a;::z.e :«.Il(osv\vlsA ;)peration to be control-
é Raﬁo setter » FB’FH - ‘l;':ll; ;a:;lo(g%rx;ol Allows ratios to be set to five in- |
= ) ol -
..§ PG follower  ~ — - FR-FP ° . ::; ;:!ala,wr :;Gc;pc(;;\a’tx;n using the signal ot a pllot
% Master controller ER-FG T . :;:sr ;:grvaAll)el operation of several (up to 35) invert- Com‘mon & all models
R I e o

S " % leqep - |For synchronous operation. Used with a deviation
Deviation detector . FR-FD sensor and synchro. (SVA)

Can be used as A/V conversion or operational ampli-|

Preamplifier c o c|FREA- |8 (VAL -
Pllot generator » , - lavamte zg; (f;:gz‘v)l up operation. 70/35VAC 500Hz (at
YVGC- 500W-- For synchronous operation (mechanical deviation
" Deviatlon sensor NS detection). Output 90VAC/90°
g Frequency setting potentiometer WA2W1KQ ;o‘:h';::gt‘::fs‘;lzemng WIre-wound type. 2wika
o] -
YM206RI. - |Dedicated frequency meter (up to 120Hz scale).
Frequency meter. _|1mA Moving-coil DC ammeter. ) T -
) RV24YN | For calibration of the frequency meter. Carbon-film
Calibration resistor 10Ka . |type. B characteristic. . ‘
* Type for 400VAC class has H. " Power supply specifications of the FR series 200VAC 50Hz, 200/220VAC 60Hz
‘ ) controllers and setters: 115VAC 60Hz
“** Rated power consumption.
N
P B - . L ’
28-2
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7.;2.2 Inboard Dedlcated Optlons - S
Option FR-EPA‘ FR- EPB "FR-EPC FR-EPD" '| - FR-EPE FR-EPG FR-EPH
(Industrial (Computer ‘(Programma- | (Automatic_|(I/O function)| (Computer .| (Pulse train.
equipment link ble controller| control ‘| . link + input -
compatible |.. . function) link - * compatible extension function)
function) ; | _.function) function) : . Loty output
Function _ _ _ _ _ L -function)
PLG feedback control - :|-. - @ . e e ® o i
Orientation control [ ] HENRES: I A - -
12-bit digital-input ® -~ .| .- .
Relay output ‘ B @ | .@(Note1) | ®(Note'1)
Extension analog output ® -9
Computer link ® s ®
MELSECNET/MINI-S3 "]~ il 5 e 5 o
Pl control 1 @ )
Programmed operation - | - R X B . .
Analog current output - : : ~ ®(Note 2) | @(Note 2)
[Pulse train input I ®
Out of the above optlon units, only one can be mstalled in the mverter SR
Each option unit has several function as listed above. - - RS . :
‘Function, Application, Etc. Rating, Etc.

PLG feedback control

« The motor speed is detected by the pulse encoder,
this detection signal is fed back to the inverter, and
its speed variation Is automatically compensated for.
Hence, the motor speed can be kept constant if load
variation occurs.

« The actual motor speed can be monitored on the in-
verter LED display and parameter unit.

[Application example] extruder, winder, conveyor,
etc.

. Speed variation ratio: within £+0.2% at the Ioad varla-

tion of 0 to 100% (*) (at 1800r/min)

« Applicable motor: standard motor of 2 to 8 poles

« Encoder specifications: 3 phase, ditferential output,

1024P/rev.

« 5VDC power supply .

Example: Tamagawa Seiki's TS 1508 N 207, etc.

(*) Load of 100% indicates the continuous operation
torque of the motor at each_running frequency.

Orientation control

o Used with a pulse encoder installed to a machine
tool spindie to allow the spindle to be stopped at a
predetermined position (orientation function).

« The current position can be monitored on the in-
verter LED display an parameter unit.

[Application example] fixed-position stop and index-
ing of a machine tool spindle

« Positioning accuracyt1.5°
« Encoder specifications: same as those for the above
PLG feedback function

12-bit digital input

« Input interface used to set the inverter frequency ac-
curately using external BCD or binary digital signals.
« Either 12-bit binary or BCD 3-digit signal can be se-
lected.

« Gain and offset can also be adjusted.

« Input voltage, current: 24VDC, 5mA (per circuit)

« Input signal format: contact signal input or transistor
open collector (sink type) input

Example: MELSEC AY40, AY40A, etc.

Relay output (3 points)

» Any three signals can be selected and output as re-
lay contacts (change-over contacts) from among the
10 standard output signals (RUN, SU, IPF/UVT, OL,

+ Signal types: change-over contact (three output re-
. lays installed)
« Contact capacity: 230VAC 0.3A

Analog current output
(Note 2)

+ A 1mA DC or 5V (10V) DC meter can be connected.
(FR-EPA, EPE)

* A 20mADC or 5V(10V)DC meter can be connected.
(FR-EPG, EPH)

« Gain and offset can also be adjusted.

FU1, FU2, RBP, THP, PRG, PU) of the inverter. 30VDC 0.3A
« 16 signals, which can be monitored on the FM and |+ Output voltage (across LM0-LM2): 0 to 10VDC,
AM terminals, such as output frequency, output volt- max. TmA
age, output current and motor torque, are expanded. ¢ Output current (across LM1-LM2): 0 to 1mADC
Extension analog output and output. (20mA)

Output resolution: 3mV for voltage output
Output resolution: 1pA for current output (20pA)

o Output accuracy +10%

Computer link function
(serial communication)

o Allows inverter operation/monitoring and parameter
read/write to be performed using user program from
which is connected by communication cables.

« Noiseless communication system using twisted pair
cables.

a computer, e.g. personal computer or FA controller,

« Conforming standard: EIA Standard, for RS-422 and
RS-485

« Transmission format: multidrop link system

« Communication speed: max. 19200 baud rates

¢ Max. number of inverters : RS-422 - 10 inverters
connected ) RS-485 - 32 inverters

« Overall extension: 500m

Artisan Technology Group - Quality Instrumentation ...
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Function, Application, Etc.

Rating, Ete.

MELSECNET/MIN!-S3
Interface

¢ Allows inverter operation/monitoring and parameter
read/write to be pertormed using user program from
the master station In the Mitsubishi programmable .
controller data link systéem MELSECNET/MINI-S3
(AJ71PT32-S3) whlch Is connected by optical tiber.

« Communication is made via optical link sys('em with-

“|_out noise.

e Max. number of inverters connected: 16 inverters

(up to 64 inverters wher used with remote I/O sta- -
tions)

¢ Interstation (ransmlsslon distance: 50m max.

1m min .

Pl"comrolk

« P control function is required when process control, .
e.g. flow rate, air volume or pressure, is carried out
by the Invener

1Q The set value can be set from any of termlnal 2,1

| “or parameter unit. The measured value (feedback
i slgnal) Is input to terminal 4 by a 4-20mA ‘current slg-
pal. . - - -

«_Pi control range: proportional band 1 fo 1000%
~ Integral time 0.1 to 3600 seconds °
. Output slgnal high limit, low limit, during torward ro-:
tation during reverse rolaﬂon )

Battery backup for R
programmed operation.. .

o Allows the timer to be batter:y backed for pro-
..grammed operation. If a power fallure occurs, auto-.
matic operation can be continued after the power is
restored. (Programmed operation is standard in the -
Iinverter: See Pr. 87.) Group-selection and time-out
output signal for the programmed operation are in-
corporated.

« Battery life: 10 years (lithium battery)
» Permissible power failure time: - )

max. 18 hours when Pr. 200=0 (seconds selected)
_Max. 30 days when Pr. 200=1 {minutes selected)

Pulse train input

o Allows a pulse train signal to be used as a speed
command input to the Inverter. - .

+ Max. permissible number of pulses: 100KPPS of less
o Input interface: Open collector system

- |e Input voltage/current: 24VDC, 10mA
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<Connection examples>

3

. PLG feedback contorol T

Inverter

Power supply

Forward
rotation

Twisted pair 1
shielded cablesl

Reverse
rotation

Frequency setting
potentiometer
N

External 5V I
- power
Koo - |supply OV

When a motor with braké is used, note the release tim-
Ing of the brake. For more information, see the instruc-
tion manual of the option. '

[pmgmpgpgaeg gyt

- ‘NFB
Power- .
| supply =0
—0

Forward
rotation -
Reverse
rotation

| Orient
command

. Stop position command

>

ljl Il II II III IIT| II,II :

e O'_ri_entationvcontrql

Inverter

Motor
FR-A

Read

command L
Inverter

FR-EPA "
yjoa : ﬂ- i
' Twisted pair ! ‘E E .
$ SD _J =[] snielded cables 1

g
11(MsB) ,P:zl _'1 \\__. -.ﬂ
% 10 » — CalatllS
y o PB1 1 Position detector
' 8 E PB2 ' 1024P/R (pulse encoder)
g PC1 —p !
(7 pC2 '
. sv ]
5 ' ' :
) 4 sa Lk Tl sy External
. . » Y power
(3 ORA 0
2 I o -~ Orientation complete -
1 - ORM R
0(LSB) p—9 Orientation error
sD Output
SE3

Spin

‘tForward ——

.Jrotation o

|Reverse }—o ¢ sTr FREPD )
rotation |. S I
- FUP g—e- High limit

¢ Pl control (for pressure control)

Inverter

Power supply

FDN Qe Low limit
Forward rotati

(Set value setting)_

External

power Output common '
supply "~ -
24V OV _{Measiired value) 4 to 20mA

(COM)
(24vDC)

« Extension analog output

inverter
FRA - | - -
- ___( +
. LMo x>
FR-EPA, + |
EPE LM1 ¢
| LM2 ¢

— 0to 100V

Voltage monitoring

Oto 1mA
Current monitoring

¢ 12-bit digital input (for BCD code)

. Inverter
MELSEC AY40 ] i ——
r —$ 0 (LSB)
2 1
=) 7 xt digit 4 i3 2
: X 2D . .
LKl g5 (4
) ) r"—1 . I“‘ ] (s
x10 digit | =t __9H 6 ‘
<J G .
S )
’ P FR-EPA
.- U [
‘ . Pr— FR-EPE
o 11 a
o S wrp .
x100 digit { i1 - PP 10 '
% e 9 .
; 11 (MSB)
) . & I"""il
A .
Read command-gC1~ [* DY
. PC
2 2 i
R lese..
; FR-A
ov . 24v ) )
External power (For contact signal)
supply -
oD O 11 l
$—00-0 10 .
»—; > 9 I
+—00-0 0 :
o |
FR-A
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7.2.3 External Dedicated Options

“Option (Type) ~ Specifications, Structure, Etc. Remarks
Parameter copy unit + Allows parameters set to application to be read in batch and easily written to another The FR-ZRW(E) used
FR-ARW (Japanese) inverter. T : with the Z series can-
FR-ARWE (English) |, LCD and ten-key pad representations are available in three ways: Japanese, English not be used.
FR-ARWER and four languages (English, German, French, Spanish).

(4 languages) .

o External dimené!qns are the same as those of the FR-PUQZ parameter unit.
« Can aiso be uggd as the parameter unit. ' .

127 .20

117

.’ Y9

20 2-M3screw =

The keys marked * have different functions from :those for the FR-PUO2(E). Eﬁeclwg depth 4.5mm |: - , )

Accessory cover

’

This_cover is supplied
on the model which is
|not equipped with a pa-
rameter unit.

« When the parameter unit Is removed from the inverter, this cover Is fitted to that posi-
tion. " ' ce

 This cover can be IIne& and rem(‘wekd‘by a single action.

Serlal communication
unit
FR-CUO1

- fe-Communication speed: 1200 baud

« An add-on unit which can be fitted after removal of the parameter unit.

o Allows the inverter to be run/monitored and the pararrietefs to be set from an FAbontroIlerbot the like via the
RS485 Interface. . : : . - R A

« Multidrop link system, up to 31 inverters connected.

a2 - e ) - - _
. . . Effective screw . . >

Panel cutting dimensions for installation of FR-CUO1to a panel, etc.

a v .o ‘: - "» ,
(38) 7 S 5 . . B 8,.20 RTINN
w = ) Panel cut area 2-42.4 hole
x - + ‘ IR v \
‘ . EI , A 1/~
] ' ‘,"2'_ - i l i 9 l w
. © -
] Ltk B4 —f— -} 294240l 1 © ' | -
s : ' Tapped threads - = I —-—=f | =
. Max. open- . | M3x6 | . I
ing angle R ' w
of small i ' Cut hole i l - i 2
X | - \-.L = | . & :
70 w} ' . ——t
v Wiring space 20 2-M3 screw m T
Rl - (Unit: mm)

Diagram viewed from the FR-CUO1 front

28=6
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Option (Type)

Specifications, Structure, Etc.

VDE standard (German)

compatible noise filter
FR-ALF-(H) OOK*

APPROVED -

«Conforms to VDE 0871 Class A (noise terminal voitage). -

Maker: Fuji Denki Kagaku (FDK)
i ‘|sExternal dimension diagram
[NOT EN STANDARD] .

I

> -——
F_ .
“wl o i
o !
- ; )
o G-
. - - E o
(Unit: mm)
L Mass | Leakage
Fliter Type - Applicable inverter | A B c o} E F G Current
: 1 1 *9) | “(ma)
>\ N - . ' -
§ FR-ALF-7.5K FR-A221E-5.5K/7.5K | 490 | 185 | 115 | 435 | 150 | M5 | ¢6.5 | 12 1

*For the filters used with the inverters of 200V 11K and up (ﬂlters 18.5K, 30K, 55K) and 400V 5.5K and
up (ﬂlters 1 K 15K, aoK 55K) contact Mitsubishi.

. - '

+Connection diagram’

FR-ALF

Power supply

Inverter
Motor
1 4 u -
25 v M
3 6 w
: F FGF L

A different grounding connection from the
above diagram may reduce the filter effect.

Artisan Technology Group - Quality Instrumentation ...
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Option (Type)

External Dimensions (Unit: mm)

Wirlng, Etc.,

Power factor
improving DC
reactor -

(for power
coordination)
FR-BEL-(H)OOk"*

400V

elcjo|e|Frlal|m "‘;: Fig.
76 |102] 2 |135) 6 | Ma] 40 | 17 |1
75 1126 2 |125] 6 [msl 40 | 22 1
75 [126] 2 [135] 6 [ Ms] 40 23 1
(03 [132] 23155 6 | Ms| 80 a1 1
o3 [170] 231551 6 56 28 2
(o4 [184] 26 [165] 7 [Ma| 66 | 5.1 2
110182 26 165 7 [ M8 | 70 54 |2
[119[201| 26 [165] 7 [ M8 ] 70 67 2
| 136 ) 2611751 7 IM10} 70 7.4 2
(136 [215[ 26 | 175 Mio] 70 | 80 2
(136|248 ]2 [175 08
160] 75 [102] 2 135] 6 IMma] 40 | . 37 1
180 75 [124] 2 [135] 6 [ ma| 40 22 1
75 1124] 2 (135 6 [ma| 40 23 1
[0 [152] 231651 6 [Ms| 60 34 1
| 93 1160123 L] 56 | 37
94 1173 26 |165] 7 [ M6 66 4.8 2
71l26 1 70 50 2
185 110|180 26 [1es] 7 [ Me| 70 67 2
(136 | 2611751 7 [Me| 70 | 70 2
138 ] 321751 0 | me] 86 2
Ties (1382100321175 o [ ma] 8o 9.0 2
T
5 .
]IE.
- Jerminal block . - Torminal cover

The nurﬁeral in
the type indi-

.cates a motor

_ capacity (kW).

E
(mounting pitch) (

A

Flg. 2

- eInput-power factor: abdut;QlS%' -

Note:1.

Inverter }°

Hidl

\ Disconnect link.
The input power factor Is im-
proved to about 95 %.

The link across inverter termi-
nals P-P1 must be discon-
nected.

(If it is not disconnected, there

‘Is no power factor improve-

ment.)

The wiring distance from the
inverter should be less than
sm.

The size of the cable used
should be identicai to or larger
than that of the power supply
cable (R, S, T). (See page 26-
8.)

Select the reactor according to
the motor capacity. (If the in-
verter capacity is greater than

. the motor capacity, select the

reactor according to the motor

capacity.)

*To be used when a 3.7kW
motor is-used with a 5.5K
inverter.

28 -8
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Option (Type):

Specitications, Structure, Etc.

Radio noise fittet

FR-BIF.......200V serles | '

About 300 )

A

Leakage current: 4mA o

Remarks o

Inverter

NBF . .
. 4 a

Power

" :supply, =0 s
: -0 © T

| "

N I FR-BIF I

Note:1. This }llter must not be connected to the

output circuit of the inverter.
2. The cables should be as short as possi-
- -ble and connected to the terminal block
of the Inverter.

Line noise filter
FR-BSFO1 .
(applies to small ’
capacities) o
FR-BLF

80
35
=

2%“
T
>
o

NFB

IEI ) Inverter

1|
S—'cw:nJ

Line noise filter L?J

Note:1. Wind the cable 4 or more times in the
same direction in each phase. (A
greater effect is produced as the wind-
ing times increase.)

. 2. If the.cable size is too large to wind,

" use four or more filters in series and
wind the cable in the same direction in
each phase.

3 This filter can also be used on the out- -

- put side as on the input side. The wind-

- ing on the output side shouid be within

- 3 tumns. . . B

4. Use the FR-BSF01 for capacities of
3.7kW and down. A cable of large size
* (38mm? or more) cannot be used. If the -

cable size is large, use the FR-BLF.

‘|Parameter unit cable
Fr-ceLOd

Parameter-unit side

K K] il
N > 15
451 6%
Inverter side - Pérémeier unit (Removable) .
2.43.5 67 2§ 32.5 Sp .
~ 2 . . 3. 3.5 - { 2-03‘5
; _ _ . 7 =
- =1l 2] e
& B3 - i a ;:) ol
4B E
2 i
+H (2.3) 6
16 18-
18
Type .
Straight Type L
FR-CBLO1_. | FR-CBL-L1 ! .
FR-CBL03 FR-CBL-L3 The PU side connector of this L
FR-CBLOS FR-CBL-LS -type can be fixed with the acces-

SOTy scCrews.

. 28-9
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l Option (Type) Specifications, Structure, Etc.
Digital operation . . . .. . . e - s
panel (for S . .. Note:1. This panel cannot be installed
installation on ’ N ’ T T I © 7 77 ~onthe inverter. Use this panel
panel surface) . = . . with the parameter unit cable.” .
FR-DUO1 L 70 o - 14 L Co L '
- I : | 2. Installation method
. ' Fixing frame E '
' . | uesn ' moun (Removable) : o Cut a square hole in
P i . : the control box for in-
‘ ; Controlbox . stallation of this panel.
- O R « Fit the operation panel
Revewe SR “onto the front and the
8 - fixing frame onto the
- L T - rear of the control box
S REV , and secure them with
» - SCrews.
" STOP - ;
O @ Operation panel
. 3. Acceptable plate thickness = '
Foar Vi . 06to3.2mm o
oarView . 4. Parameters cannot be read or _
N o Panel cu} diagram . written. o
- : N oo o ~ 4 S :
’ . : o I - -
. . Square |
- g T hole
T L
8 ] N B -
. . \ . l 6?3}, ‘
m ~ Fixing frame ; ,
° H mounting . ¥
L sScrew -
Surge voltage - | This fiiter suppresseé a surge voltage generated in the motor terminal
Jsuppressing filter voltage when a 400V class motor Is driven by the inverter. W L FA-ASF
JFR-ASF-HOOK A Y U x4 Motor
i . ) _ Fier |Appllos Dimensions (mm) Approx. o
oo o Inverter p H [ o] Torminat | Ground | Mountng [Mass (kg) -0 s Vv v Y{
> A|BICID|EjF}a xL N ScrewJ | ScrewK | Screw - 5_‘ Z
FR-A241E- 8x - T W w —-—
575K [220]215[250[02 255 191[125] 18| Ms | M4 | Me | 200 —r—
K ik [235(285200] 6 [at0f2sszonlerof | me | Mo | me | 2 ] - . ‘;Vr:“"i"_‘ ,l. _‘aﬂgg:;" N
Ei‘é‘é’i’ 23s[ads|ad0| 6 |3t0f281]240fet0] | M8 | M | ‘ms | a8 AN
FR-ASF- | FR-A241E-
A 375[388445] & |aso #10 M8 M8 | m8 .| .65 .
F':l';F_ F:°Aw;71'é - —1——1 [Note: 1. Connect the cables from the out-
Hssk+ | askyssic |395]868[445] 6 37 480j¢10] | M10 | M8 | Me | 73 put terminals (U, V, W) of the in-
. verter to the input terminals (U, {/j
" * The filters of H15K and up are slightly differentin . :’. W)‘ :I thetﬂlt?r anld l:letcatlr)lles \
shape. '~ - . - o . ; : rom the motor terminals to the
N output terminals (X, Y, Z) of the
B : . = - oL filter. Run the cables with ex-
MU //zwm . Lo - treme care, incorrect wiring may
' overheat and damage the fesis-
tor. . ’
- 2. The wiring length from the in-

- - verter output terminals to the fil-
ter input terminals should be
within 5m.

Terminal 3. The wiring length from the filter

- s:,'::": ) terminals to the motor terminals

. @round N : g should be less than 300m.

| screwK H_ j t 4. The terminals used for wiring

B o L should be sleeved solderless ter-
- minals. :

b
A - R

. (H) in the type céde indicates that H is attached to the code for 400V,  , e o :

28-10
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. "WARRANTY"

1. Exceptions to the warranty, such as opportumty losses
We do not warrant to reimburse you or your customers for opportunity losses, damage to
- produce other than ours, or any other businesses which result from a failure of our product,
‘whether such failure has occured within the free warranty period or not.

2. Repalr after productlon stop
If we stop producing any of our models (products), we will repair such model within seven
years after the month of the year when its production is stopped.
‘3. Delivery condition
It is understood that a standard product which does not include settlng and/or adjustment in
- applications is delivered when it arrives on your promises, and we are not obliged to-adjust
or test run such product on the spot.

(7 7 A\ Application of this’ product

« This product is not designed or manufactured for use with any equipment or system which
will be operated under conditions hazardous to life.

-«-If you are planning to use this product in any specific application such as passenger mobile,
medical, aerospace, atomic, power or submarme |unctlon eqmpment or system, please refer
-to-our-business department. -~ - - - -

« This product is manufactured under rigorous quallty control. However, safety devices should
"~ be installed if this product is applied to any facility that may result in a serious accident or
loss due to a failure of this produect.
« This product should only be used with a load of three-phase induction motor.
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* The manual number is given on the bottom left of the back cover.

Print Date

*Manual Number
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.
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