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PRECAUTIONS FOR HANDLING THE INVERTER

Incorrect handling could cause :he inverier to be operated improperly, service ife to be

reduced extremely, and in the worst case, the irverter <o be damaged,

Flease handle the inverter preperiy in accordance with ke information or each sezction

ag wel as the precautions and instruciions of this mancal.

Handlivg noimnts

- Power sﬁ';'aply specifications

' | B
AR P Cse the power supply witain the allowed power

N4 supaly specifications of the inverter.

| Using the magnetic contactor

The mmagretic contacter need rot be provided.
When installed, do not use it 1o staTi ar stop
the iaverter.  Otherwise the 1mverter

rmay be damagoec.

Installing the reactors
The veactor {(cptior) must be

:sed wher the

power faztor s to be improved or the inverter is

P

. "
|

M

- installed directiy under a large power capacity

TLNOKVA or mere and wiring distancs withia
A
» Power factor improving oo

- £ —— el B
20 reactor v 30l

« Power Iactor improvieg

A BALY

AC reactor (T

| . .
P'ace of installation
Tie luverters e ap
Lemperature,

Jsg the Inverter wilh the ambient lamperature &s

influeresd oy oambion:

This

cowoas possitle witkin e speciiications.
must be noted espemally when the inverler is

staed In o cadinet enclssure.

Wiring

Cring lead to wnverter damage. The

Wrong w

contrel signal Yaes must b kept suifiziently
away from sthe mezin cirenit T oavold nelse

IRRrIUTRNCE,

P4

i Equipment cannected on the output s.de
I Do not cunnest Lie power capacitor, surge
stppressor, and radis ncisa filtsr (PR —RIF

N . : .
cption) to protect the equipmens from damage

Ground

The Z300 series inverters arg larger in lsakage
current than the other series. To prevent
accidental e.cetriz shngk, the metor and invertar

NN A NN

must e grounded {earthed)

B N A VAW NN




1. ACCEPTANCE INSPECTION

Unpack the unit and check the following :
{1) Check the rating label on the inverter front cover and ensure that the type and

output rating conform to vour order,
(2) Make sure that the inverter has not been damaged during transportation.

Il you have found any discrepancy, damage, etc., please contact your local supplier.

Notify the carrier immediately.

ERVN ST FR-2340-15K-ER " Inverter type
\ iR oA iokw | N——— Applicable motor capacity

€ 380—416V _ 50Hz Applicable power supply
R 3iAk BD468U%ES
SEQIAL 1

MITSURISHI ELECTRIC CORPORATION ‘AALI Ih 1AaN

Rated output current ———
. Serial nomber—M

Rating Label

Definition of the type code

FR-|Z340 - 2.2 |[K-ER

{Symbol Applicable Motor Capacity
[ 22 _ )
L to Capacity in "KW"
%

—

FR-IPU| 01| | E
L.

Parameter l Margu I | Language
Jnit E | English
Japanese

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



2. STRUCTURE

2.1 Structure and outlook

®FR—Z.,—2.2 to 7.5K

Front View

YFR—-Zu—11K, 16K, 22K

wr

.

Rear View

T Freant

Front

OV er

DUOVED

Ely




2.2 Remova: and Reinstallation of the Front Cover

T remove the fronl cover, ho.d dewn the white hutton or rop of the front cover and

. -y - - ety oy Rt e .1y 3
Ve cover taward vou, (See Fig, 1)

o]

remstail the feant

L

-3

nsery the catcies at wne soltomn of the cover nto ths
) . N
(Seo Tig. 2.2

rametor Ll:".i:. AN ACTesSsOry Cover can B

tlig covor “hgt tne cha

iw oo ecuinned with d

e eover, Tooremo ory eover, kheld down the center of
e gide tace and pall the acceasory cover toward vou. {See Fig, 3.0

Fig. 2 Reirsta'ling the Sront Cover Fig. 3 Removirg the Accesscry Cover

Neste s P Carerddly eneek thas e front cover nas

,_
f
[4%
.

.
i
i
L

[

he cover re

. . ~ - Fr o RN | 1 . -
LOEY TCravea, WLNNCK TR NEmae

E PO _,.] e mmm et mredin o o b
L Tl nans 5130 elge.)

cemmstzll o

TR

Clae

nol be Instaled

removed from ke |"*:—-‘..‘:
. ~—i -
mrertor. e |

Daramieter ornll

|

Fig. 4 installing the parameter un:t
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INSTALLATION

Transportation

During transportation, carefully handle the inverter to protect it from damage.

When holding the inverter, avoid applying force to the front cover only.

3.2
(1)

{2)

3.3
1}

(2)
{3)

Piace of Installation

Do not install the inverter where it is subjected to direct rays of the sun, high

temperature, high humidity, oil mist, flammable gases, fluff, dust, dirt, ete.

Install the inverter inside a “totally enclosed” cabinet to prevent any trouble as

described above.

Note : When the inverter is installed in the cabinet enclosure, determine the cooling
method and cabinet dimensions so that the ambient temperature of the inverter
is within the allowable temperature rise (as specified on page 23.)
Extreme care must be taken when two or more inverters are installed and a
ventilation fan is mounted in the cabinet. If the inverters and,“or ventilation
fan is installed in an improper position, the ambient temperature of the
inverters will rise and,”or the ventilation effect will reduce.

Veatiltion (an
i N — ‘l A
; 1 laverier

1 U
[nverter In\’cr‘tc'r! H
- | ea— |
(=2 J : inverter ‘
Built-in caoling fm ilﬁ i :f.._/
I ] t .
{ Corruct ¥ = (Tncorrscl) (Correet) (Incorreet)
Installation of Two or More Inverters Pasition of Ventifation Fan

Install the inverter where it is not subjected to vibration.

Direction of Installation

Install the inverter on a flat surface securely with screws or bolts and vertically (s0
that the letters FREQROL-Z300 are located at the front).

Leave sufficient space around the inverter for ample heat dissipation.

If operation of high duty braking is repeated, for the inverter models of the
7Z340—7.5K or below, the surface temperature of the brake discharging resistor
installed on the rear surface of the inverter may rise (up to about 150°C).

To prevent the fire or any hazardous situation, install the inverter on an

incombustible surface (such as metal) . —{ E
Alr flowz
- — - ———— Leave sufficient space T
/ ¥ I b
7 7 ]'ab(,ve and under the e
10cm % , inverter to ensure ”
% or more g | proper venulatlon b
7 — g
e O‘ / Cooling fan o
FREQROL 7 ir the inverter -
7 . v ] g
=4
7y P W \ P E
7t hem 5em . v
%r ¢ ore or morf/!é e —_'{:;
7 ( -
77 Notes on Ambient Temperature
O Ol ¢/, | The ambient temperature of the place “ieasurement |
g | where the Inverter is installed must not ~  |[FAbal L |m~.nmn
7 » //, | exceed the allowable value (120°F, 50°C) J
i 10cm 77, | because it greatly influences the serviee 5Sem O - -+hem
é’. . °r more ! lLife of the inverter. L
¥ ... ____ I/ . Check that the ambient temperature is 5cmi - Mesurement

| within the allowoed value in the positions position
L shown on the right.

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




4. WIRING

A —

41 Main Circuit -+ See page 24 for the terminal block arrangement.
{1) Connection of the power supply and motor

‘Note :
1. Do not connect the power supply to
IR TS| T U L VoW . the output terminals (U, V, W) as’
\ Li] 7Lz) “L3 " this would severely damage the -

@ : _ - could accidentally occur io an inverter
wired as shown below, due to a current
simultaneously. Electrically and
f F'— mechanically interlock contactors MC1
: C1
MCCB(-H M Interlock
T T T - Power R/L1 o
T/L3 W) w2,

inverter and endanger personnel. This
backflow if both contactors close
Ground/—é:a'}th
: —l l and MC2 to eliminste thi\/s' hazard.
Ground,”Earth Motor* supply 512 a3
Power supply
back flow

Inverter

. Any accident due to ihe leakage current is not covercd by our warranty. Be sure

that the wires do not make contact with the casing, ete, The inverter and the motor

must be grounded securely using their ground terminals,
AN\WWAWAMNVW\/\WV\/\AANWV‘MM

3. Without the primary magneétic contactor MC in the inverter, if the start switch is
kept on the inverter will automatically restart as soon as the power is switched on
after the occurrence of short-time power failure.

If this automatic resiart may cause personal injury or mechanical damage because
of the machine movement, use the MC in the power supply so that the power is
switched on after safety is ensured.

xin the above connection example, the forward command (ferminals STF and SD
- connected) rotates the motor counterclockwise when seen on the load side,

{2) Connection of the optional brake resistor
The built-in brake resistor connected across terminals + and FR should be disconnected
when it cannot thermally endure the high duty operation. In place of that resistor,
connect the optional brake resistor. Allowable maximnm brake duty setting of this
resistor is 6% or 8% (refer to the brochure for details) . Any other brake resistor
must not be used.

For setting of duty, refer ’ P11+ > o )
to pagebi \ . Bl_n_]}—_nl_b_r_a_lﬁe resistor
L/ S S JE R
Do not remave the i MYS | TTmmm e . .
sceces wrminals 1 "‘T _ J [Pk it o ek reosie from
(FR-Z340—7.5K or up) opliot ‘ terminals + and PR and
~ igolale their ends.
- |+ .
b . > . . BU brake unit
Discharging resistors —
{3) Connection of the BU brake unit (option} B}---{B] oA
Connect the optional BU brake unit as shown 0@‘
on the right to improve the braking L %’C
capabihty during deceleration.
Connect the inverter terminals (+, =) and
BU (P, N) brake unit terminals so that their
symbols match with each other. Note : The wiring distance between the
(Incorrect connection my ddmage the inverter, brake unit and
inverter.) discharging re51stors should be

within 2m {within 5m if wires
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (88 BEVQ@Gﬁd:)E | www.artisantg.com



(4) Connecting the control circuit with a power supply different from that of the

main ¢ircuit
If the magnetic contactor (MC) in the inverter power supply is opened when the
protective circuit is operated, the inverter control circuit power is lost and the alarm
output signal! cannot be output. To keep that signal on, use a different power supply
for the control circuit as shown below or connect the control circuit to the primary
terminals of the MC, '

. RLSL
Control circuit L1 7L2) . . Term;nai block for
terminal block Pawer supply .
. T Q@] terminal block  Connection procedure separate power supply
't [T @] for control crewi qy y 1 con the upper screw. :

i

I'v'icm | Pull out.
] o] .

I

Sﬁs[ : ( (® Pull out the jumper. —
* @) Connect the wire of the

; separate power supply
wire to the lower terminal.

el

# Note : The power supply wire must net be connected
to the upper terminal to protect the inverter
from damage. :

1

Main power supply

{6) Connecting the power factor improving DC reactor {option)

Connect the FR—BEL power factor improving DC reactor to terminals P1 and +.
In this case, the jumper connected across. terminals P1 and + must be removed.
Otherwise, the reactor cannot provide its functions.

ST [+ 1 ¢
k N ' FREE. | . ' .
Remove - - pom-————» Note : 1. Keep the wiring distance within 5m.
the jumper. le : b 2. The wire size should be equivalent or larger
1 A % i than the power supply wires (R/iJl= S/LZ’ T/Lg).

e

~Cautions on Grounding

The leakage current of the Z300 series is larger than that of the other series.
To prevent accidental electric shock, the motor and inverter must be earthed (class 3
earthing -+ earthing resistance 100Q or less). '

A

Notes on Wiring the Peripherals and the power supply

1. When wiring the peripherals installed in the cabinet enclosure where the inverter is
installed, cover the slits in the top of the inverter to prevent wire off-cuts, screws,
etc. from entering into the inverter. Remove the cover during normal inverter
operation.

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



49 Control Circuit -~ See page 27 for the terminal block arrangement.

Frequenay meter
(1mA full scale) 7773 N

—--——-~Llj’——‘ ﬁhe inverser is | (+
) | damaged by ~— < Current input 4 to 20mADC

| connecting :
r.-.fj Calibration T terminais 10 aﬂdi —— < Auxiliary input 0 to £ 10VDC
| w variable I 3. Dc not make |
i r"es'léi\?rﬁlg\ . | miswiring. | < Auxiliary input 0 to * 5VDC
(173dks2s Frequency setter
—— I COWIKS)
Alarm output i -~n;-— — 4 = | Jog select
(1 change-over : fi___'—__“)i | % i 2 f
contact output) | : 2 % oxternal thermal
+ I | = relay input
| ' ! 21 ¢
I D B | |
Lo , _ . JOG
AL BIC|IFM|SD 2] 514 11K|IE|SDISTRSTR| 4
L T B P
- !
| SE TRUI\-] SU|IPS | Ol FU P RL FRM| BH | RT | AU [STOPMRS RES| SO CS(SD
. ! . .
H f 8 —:! |
v.od .o 2| 3 o
‘ - Ny R = b
@ eyl c. 25 (@] L T é O * o+ T o
& = O 2@ £ 33 R0 - £ 7|a
2 5 mo aB & 25 88 a5 - |8
5 2 F& S3 T =& gaol 52 g ol”
) 2 =2 - ® o5 ? a5 5 &+ S
1 o g -1 o = o . o <
< & L i -4
-
Open collector output Multi-speed seiection
® Using the STOP terminal ®Using the CS terminal @® Signal input using
Connect as follows for This terminal is only A transistor (open collector
the threewire control provided for 11K, 15K and output) may be used in place
signal (forward, reverse). 22K models and used to of the dry contact input
perform either instantaneous signal.
power failure automatic o
- restart operation or 4
L}_ IP commercial power supply -
' - inverter switch—over
STF|STRI &4 operation,
KQF’CPNRSIRES SD! Example : After-instantaneous . Inverter
power failure automatic L& —. _
——g_l_n—J restart operation .j LSJD 3’

{1) Connect CS and SD.

2) Set 0 in
parameter 67.

(See page 54.)

Note : See the technieal information
for the sequence diagram of
commercial power supply-inverier
switch-over operation.

Nete : 1:Terminals SD and 5 are common terminals for the 170 signals and are isolated from each

other and must not be grounded.

2 Use shielded or twisted wires for the control circuit terminals. These wires must be kept away
from the main circuit and power circuit {including the 220V relay sequence circuit).

3.To prevent contact fault, use two low level signal contacts in parallel or a twin contact for

the frequency setting signal.
# 4.This calibration variable resistor is not required when calibration is made from the

parameler unit,

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



5. OPERATION

5.1 Operation Mode

Select either of the following operation mode in accordance with the application and
operating specifications :

Operation Mode Description Remarks
Operation using . | The inverter is operated with the start sw1tch Factory-set so that this operation
external input frequency setting variable resistor, ctc. mode is selected at power on. *
signals connected to the control terminals,

The inverter is started, set in frequency, and | Prepare the parameter unit if it
operated at variable speed from the parameter|is not provided for the inverter
unit, used. (See page 34 for the
operating procedure. )

Operation using
the parameter unit

* “Parameter unit operation mode” can be selected at power on. (See Page 33.)

5.2 Preé—Operetion Checks.

Before applying power to the inverter, pre-operation checks include, but are not limited to, the items
listed below. Please read this entire manual carefully, and have qualified personnel review the
installation before start—up.

Installation checks

{1). Visuaily inspect the inverter, including the fan, heatsinks, enclosure, circuil board, connections, ete.
Check for loose connections al the cireuil board and terminals. Make sure that all serews and
other fasteners are tight.

{(2). Check the cabinet for proper cooling provisions, clearances, temperature, presence of metal filings,
combustible materials, foreign objects, inlet air filtering {(if necessary) . The inverter must he
protected from moisture, condensation, dust, gases, oil misl, powdery substances, metal filings,
matter, etc.

(8). Ensure that the inverter will not be subjected to significant vibration.

{4). Perform insulation resistance test with a continuity tester (500 V max.) . as described in sec
6. 2. (3) . Be careful tc follow the precautions mentioned in that section.

(5). Ensure that all aspects of the installation conform with applicalie electrical codes.

(6). The rear surface can reach high temperatures . Do not install the inverter on or near flammabie
material such as plastic or wood.

Wiring and Application checks :

(1. Do not open the cover while the CHARGE lamp is on. Perform ingpection or parts replacement
only after this lamp goes out. An electr: cal bhock hazard exists for several mmutes after power is

disconnected. Before working on connections, disconnect poﬁer and wait until the éhérge lamp is
completely off. Confirm that the DC bus is discharged by measuring voltage across terminals P
and N. The voltage should be less than 30VDC.

(2). Check [or short cirenits, grounds scraped insulation, loose wires, ele.

(3). Do not councct sipply power to output terminals U, V, and W.

(4). Do not short-circuit terminals P and N.

{5).. Confirm that supply power is within specified limits,

{6). _ Ensure that ro short circuit path exists between terminals 10 and 5.

(7). Confirm that the motor nameplate full load ampere rating is less than or equal to the output
ampere rating of the inverter.

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



(8. Make surc that .220\’AC external control power is not applied to any control terminals.

Q). If the Slllpply.p()wer has a capacity greéterAthan iMVA (1000KVA) . and the wire length from
the supply transformer is less than 10 meters (33ft.) , it is necessary to add line reactors or a
transformer to the inverter input. _

(0. Power factor correction capacitors must not -be installed in the motor circuit.

{ll. If power factor correction capacitors are installed in the supply power circuit, either :

ay the capacitors must not bc_ switched, or .
b)Y line reactors or a transformer must be added to the inverter input, between the inverter
and the capacitors.

{%. Lor applications with frequent starts and stops, do not start and stop the inverter by switching
input power on and off. Rather, use the Parameter Unit or control input (STF or STR) for
start/stop. - A

9. Before cperating the motor, ensure that the motor and connected load can safcly withstand
operation at she intended speed. especially if ‘operation above 60Hz - is planned.

iif). Confirm the settings for parameters no. 1, 4, 9, 18, 20, 39, etc. before starting the motor,
so that the motor speed does not exceed expectations. These parameters affect the motor speed.

{19. Do not sel parameter No. 30,4 regenerative brake duty, to'a value larger thau. the factory setting,
or a value calculated to be safe after reviewing the application and the instruction manual.

5.3 Pre~Operation Settings

The inverter is not provided with setting switches, variable resistors-and the like. Use
the parameter unit (FR—PUOQIL) to change or check the set values of various functions
(e.g. accelerationdeceleration time, electronic overcurrent protector) in accordance with
the load and operational specifications. (See page 47 for the factory-set values of the
(unctions.)

For the set value changing and checking procedures, see the section of the “PARAMETER
UNIT” in this manual (from page 30 onward).

The main items to be set before operation are as follows :

ftem Descriplion Ref. Page

@ External -input signal operation mode
The maximum output frequency is factory-set as
indicated below. The setting must be changed when
the inverter is run at a higher value,

Maximum output frequency value set al the faclory P. 50
@ Voltage signal-5VDC (or 10VDC) for §0Hz P. 57
Mazximum output [requency @ Current signal20mADC for 50Hz, 4mADC for
011z

Changing the maximum output frequency setting
Change Lhe value of “frequency at 5V input™ (or
“frequency at 20mA input”) from the parameter
unit.

@ Parameter unit operation mode

The maximum outpui frequency is up to the

maximum frequency (factory-set to 120Hz) .

Factory-set to 5 seconds for the 7.5K or below and
15 seconds for the 11K or above. Set the required
Acceleration,/deceleration time|value if the inverter is operated at other than the P. 49
above value,

The set time is the length of time until the
“frequency at 5V input” is reached.

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



[tem

Description

Ref. Page

Electronic overcurrent
protector

The set value is identical to the protective level

value of the other series (FR—Z100, Z200).

Set the value of full load current of applied motor.
When the Mitsubishi inverter driving motor )
“constant-torque motor” is used, the elcctronic i

overcurrent protector can also be set for this _

motor.

Frequency setting input

gignal setting

(for operation with .
analog signal)

When external analog signal is input to perform
operation, set the input signal specifications using
the input signal select connector (CON5) on the
printed circuit board.

The connector setting need not be changed when a
variable resistor is connected across terminals

10, 2 and 5 to perform operation.

® Operation at 0 to 5VDC @ Operation at 0 to 10VDC

(connector

-~ |
i N LY J

w con.nector

4V

S

G~V

Note : Operation cannot be performed without the -

connector inserted.

@ Operation at 4 to 20mADC

4 tc 20mADC input is only selected when termmalsl
AU and SD are connected. Hence, AU and SD must |
be connected to perform operation with this signal. |

P. 50

P. 50

Mazimum frequency
Minimum frequency

{proper operation cannot be perfomed if it is changed

To be only used Lo restrict the upper and lower
limits of the output frequency.
Since the maximum or mintmum frequency may be

oubput at less than the maximum output frequency,

unreasonably,

Note : Setting the minimum frequency causes the
inverter to operate at-the set minimum frequency
by simply switching on the start signal.

Frequency meler calibration

Allows the frequency meter to be calibrated from
the parametier unit without using a calibration

resistor.
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5.4 Check Points during Test

Run

After checking that the inverter start signal is off (in external signal operation mode) ,
swilch on the no-fuse breaker (MCCB). and magnetic contactor (MC) at the inverter

input side.

Perform test run and check the operating status in the following procedure :

i Power on

(

4

!Extcrnal signal operation model lParameter unit operation modei

A

When equipped with: the
parameter unit, the
mmverter is automatically
set to external signal
operalion mode, as well
as meanitoring mode, at
power od.

Oparation
mode

]

Press tae |PU OP| key to select

parameter unit operation maode.

Start Turn on the forward or
I |reverse start signal
Acceleration | (switch? :
Run }Slowly turiy the {requency

zero Lo the fully
clockwise position.

sesting potenviometer fror

» Direct setting
Enter the required frequency _wi
aumeral keys and press the D_VRITE
key. e
+ Step settin :

Press the [i-! key until the required

frequency is reached and press the
WRITEi kev.

Press the[FWD, or REV| key. (At
this time, jorin e is
selected automaticaliy.

Slowly turn the frequency
selier knob
counterclockwise to the
fully counterclcckwise
{zero) position.

l)cccleiralion

Stop

Press the [S'l‘OI’_l key.

The power lamp on the
inverter display panel is
lit (yellow)

N

For full informalion on
operation, see the
section of the
“PARAMETER UNIT"
{from page 34 on)

--The motor speed increases in
proporiion to the rise in
frequency meter reading*
‘(frequency value indicated on
the parameter unit).

--The motor speed decreases
in proportion to the fall in
frequency meter reading
(frequency value indicated on

the parameler unit}). When

# Note : Il the parameler unit is nol in monitoring mode, increase or

decrease in frequency cannoct

Check Points
(1) Check that the direction of
rotation direction.)

he displayed.

motor rotation is correct. (See

*he output frequency reaches
the DC injection brake
operating frequency, the DC
injection brake is applied to
bring the motor o a sudden
stop, (See the noles given
below.

page 5 for the wiring and

{2) Check that the motor does not produce any unusual noise or vibration.

{8} Check that the frequency mcter deflects smoothly.

{4} Check that the ALARM lamp is not lit (inverter does not trip) during acceleration or
deceleration, If the inverter has tripped, check the folliowing :

» Load (magnitude)

s Acceleration,/ deccleration time (increase)

» Boost value (reduce)

Note

(2}

(3]

has stopped.

{1} The inverter is not started up if the forward (STF) and reverse (STR) start signals
are switched on at the same time. The motor is decelerated to a stop if they are
switched on at the same time during operation.
High-frequency sound is generated by the motor for 0.5 seconds during which the

H DC injection brake is applied during deceleration at less than the DC injection brake
operating frequency (less than the starting [requency if the frequency sciting signal
level is lowered gradually)., This sound is not a fault.
When the ALARM lamp is lit and the motor is coasted to a stop, switch the power
off or reset the inverter using the reset terminal after making sure that the motor

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

'The transistorized inverter mainly consists of semiconductor eleruents. Daily inspection
must be perfomed to. prevent any fault from occurring due to the influences of the
installation environments, such as lémperature, humidity, dust, dirt and vibration,
changes in the parts with time, service ife, and other factors.

6.1 Precautions for Maintenance and tnspection

{1) The operator must check that the power is on or off by himself so that any person
not in charge does not misoperate the inverter.

(2) Soon after the power is switched off, the capacitor remains charged at high voltage.
Before performing inspection, ensure that the charge lamp on the printed circuit
board is off and then check that the voltage across the main circuit terminals P and
N of the inverter is 30VDC or less using a tester, etc.

6.2 Check {tems
Have a proper understanding of the defmitions of power and alarm ‘indications
provided for the transistorized inverter. Also, have a proper understanding of the
setiings of electronic overcurrent protector, acceleration deceleration time, etc. from
the parameter unit and record the set values.

{1) Daily inspection (2} Periodic malntenance and' inspection
Basically, check for the following . Check the areas inaccessible during
{a) Motor operation fault - operation and requiring periodic inspection,
(b} Improper installation environment (@ Cooling system : Clean the air filter, étc.
(¢} Cooling systern fault {b) Screws and holts : Check that they are
{d) Unusual vibration and noise securely tightened and retighten as
{e) Unusual overheat and discoloration necessary.
During operation, check the mverter {c} Conductors and insulating materials :
[70O voltages using a toster. Check for corrosion and damage.

(d) Insulation resistance : Measurc.
(€} Cooling fan, smoothing capacitor, relay:
Check and change if necessary.
Daily and periodic maintenance and
inspection items and crileria arc given in
Table 1. ‘
{3) Insulation resistance test
{a) Before performing the insulation resistance test using a continuity tester on the
external circuit, disconnect the wires from all terminals of the inverter so that the
test vollage is not applied to the inverter.
{(b) Conduct the insulation resistance test on the inverter main circuit only as qhov\en n
Fig. 6 and do not perform the test on the control circuit.
(¢) For the continuity test of the control circuit, use a tester (high resistance range)
and do not use the continuity tester or buzzer.

_________ R/L1 Inverter
Power stpply -——--—— —— S,/1.2
------- T./L3
Continuity lester L

- Earth terminal

Fig. 6 Insulation Resistance Test
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Toterval |
Arca of ; " S !
et Tnspection e Descripion Method Criterion Inatrument
1 ———— R -
I . Ambivat temperawre:14°F 10 122°F [ Therrmometar,
., sun ¢ |Chack amb temperature, humiciy, . o See note oa 4 (—10°C 1o +5C) nandreezing. |hygromewr,
I envirenment  dust. dict efc. h B Amtient humiduy:90% cr less, recorder
. ! non-condensing,
GOverall| All equipment |Check far uausual vibration and neise. 5] Visuul and auditory check. Ne Faull,
Li Nage Check that main ¢ircuit voltage is normal. iMessure voltage across inverter 100w 220V (36D to 440V) 50Hz
18 voltag! insulation tester . Herminals » %2 and <5 <180 {o 252V {360 to 306VY) 60Hz multimelsr
{11Check with continuity tester Gerossnain (el i 3 (1) Disconnest all wires from
cireuit termunals and ground terming}). o wnvertar and measure across WML or mera inui
terminals ? > 2 UV w 500V continuity
[2€Cheuk for Inose screws and boils. ) 1w tester
Cverall and ground termunal with Lester, |(2L (3} No fault
[3Check for averheat an each part. 2 Retighten
iClean. % Visual check. ——————
nducto istortion. C .
Conductors, wices [1? Check 00 uotars Jor distar \,) 11, 121 Visaal ckeeck. fli, 12 Ne faul-. !
12) Check sheaths lor breaks <d H
Terminal black |Check Tor broaks 8} Visual check Ne fault :
Main — . [~ T - R I - 7 T 7 : )
proust iD:sccnnef! wires h‘o).n m?evt]er;}
Jnverter rodule é;lru'l_r::nl_.yu.r'l: across erminals 4,
 [Check vesistance scross terininois. G /2 4 AnC 4. - and asross U, V. {(See P, 15.) Analcg tesler
Converter madule H ¢ and 4 ~ with tester > §
| range.
1li Check (o1 higuid leaksge. o] (Lh 12 Visual check.
Saoothitg [ Check for safety valve projection and {1 {2 Wo faall
capacitor butges. 13} 8595 or mory of rated capacily. Capacity me
(3! Measure electroslatic capacily. a|o 131 Meusure with capacily reeler.
(1} Chack for chatter during ozeration. Y 1 Auditory zheck I} No facil
i ; —_— P .
Relay () Check timer operatng time. o 121 Tength of ime {from power on [(8 Relay showld be switched on Universel countar
! M w0 relay ow. 3.1 ta §.15 seennds.
(31 Check for ruugh surface ot contacts. ) (3 Visua) check. (31 No fault
(1) Check far crack in resislor insulation. [} (1) Vixur) check. Caruent resistor. (1) No faule.
St vire wenad resistor {2) Error should ‘ne within 19% of [ Tesler.
Yesistor t21 Check for ire. O " e T Lo 3 R . .
s Check “or opon wire et (2 Dherornect wire from one end Snelicated resistaniy valoe Aigital muitimeter
{ and mpasure with 1ester.
(11 Check batance of output vellagss i |t Measure voltage across inverter [(1) Phase-to-phase valtage halancs
Coatrol across phases with jnverler operated @] output werminals U, V. W. witkin 8V, Digiwnl multimeter,
circuil . . :ndependently. rectifier 1ype
. Operation clieck 121 Perform sequence protective aprralion 128 Simulauvely aonaect rnverter 12 Faull must oerar because of vollingie’
Péf;:é‘:f ‘est 10 make sure of on faul: in 2 aralective elreuit aetpnt fequence,
arojective and dispiay ¢ureuits tesninals,
X i1) Check for vrosual vibration anc noise.| Q) (k! Turn by hand after turming off |1 Smoath rotation.
Cooling Cooling Tan | X . .
system 121 Cheek for isose connection o s20.ing fan.
18 Clzan aur Filter 8] 12) Retighten. 2] No faull.
[t Cheek for Jamp blown. [a} 1) Lamge indicator lamp on
. . 3 Clean. ~ : . AU Cs .
Display Diaplay 121 Clean G 2 Clean with rag. ‘11} Cacek that lamps are lit.
: 1 Check zeadin i ? satisly specifi d .2l ter,
Muter Check that resding is aarmal. o (1} Check zeading of meters an (1} Must satisfy xpeuf)_ed an oltmeter. ammeter, )
panct, mabhagememt valucs. L.
(1) Choeh for unususk vivration and noise.[ O (1) Auditzry, senaory, visasl
: 5 (M . N -y checks N "
Crerall 12 Check For uausual odor, O 9 Check for unusual odor dus fo N 12) Ne fault
1 Motor - overheat. damage. atc.
| Insulative (1} Checik weth Continuity taster o (1 Thscorneut wires (vom U, ¥V, W (1) 5MQ or more 00V coutinutty
i resistance {across terminals and ground terminal) end include motor wires ) tester

Tablel Daily and periodic maintenance and inspection

items.,
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6.3 Measurement of Main Circuit Voitages, Currents and Power

{1} Measurement of voltages and currents
Since the voltages and currents on the inverter power supply and output sides include
high harmonic components, data depends on the instruments used and circuits
measured.
To measure Lhe voltages and currents, use instruments with the commercial frequency
in Table 2 and 1n the circuit in Fig, 7.

ANVANVA |
—— Input voltage Qutput voliage
/N . \ - |

—— e e————

- Input current A
P ' y v/ Qutput current

(vt

To motor

| - =)
D
3—phase power supply —@

9
S
@

bt

Instrument types { {

t
£ 0@

Fig. 7 Typical Measuring Points and Instruments

14
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Table 2 Measuring

Points and Instruments

Item

Measuring Point

Measuring Instrument

Remarks (Refer nece
Measured Value) *

Line voltage
V.

Across @f_,_l and S/LZ' S/L2
T T R
and /f_;3’ and /L3 and /f_(l

Moving-iron type

3B0W—415V  £10%

Power supply current
I

R/L]. S/LZ’ and T/L3 Iine

currents

Moving-iron type

§
i

Power supply power
1

c ™ )
At R/E‘l » Az and “ALa, and
across B, and %, and %
and ]‘/143

Electrodynamic type

P.=W,+We

Source power lactor
Pf.

supply power.

Calculate after measuring line voltage, power supply current and power

Qutput voltage
Vi

Across U and V,
W, and W and U

V and

Rectifier type
(not moving-iron type)

Difference between phases
is within 1% or maximum|
output voltage.

Qutput current
I,

|U V and W line currents
1 .

Moving-iron type

i Current should be equal to
{or less than inverter rated
current. Difference between

phases is 10% or lower.

Output power

P.

iAt U, V and W, and
"across U and V, and V
gand W

Electrodynamic type

‘IPZ"—"Wm + Wz
|

2 .

Output p}g;wer factor EC_Ja}culate in similar manner to power supply power factor.

}

Converter output

1 —

Across + and —

Moving-coil type
(such as tester)

POWER lamp 1s lit.
1.36XV,

i Maximum 760V
during regenerative

power supply

operation
Across 2 and § Moving-coil type 0 to 3V 0 to 10VDG
Frequency setting | Across 1K and & ('I‘esé.er, ete. may be 0 to 10VDC
signal Across 1E and 5 (illf‘?ernal resistance : 50k Q) 0 to 5VDC
Across 4 and b or larger) 4 to 20mADC
Frequency setting Across 10 and b ” 15/10VDC i

Frequency meter signal

Across FM and SD

’”

Start signal
Select signal

Across STF,STR,RH,RM,
RS, JOG./OH, RT,AU
and SD

Approx, 35VDC
at maximum
frequency {(without
frequency meter

20 to 30VDC when

 Alarm signal

Across A and C
Across B and C

” open
Reset Across RES and SD ?yle‘;zltage 1VDC
Output stop Across MRS and SD
<Normal >
<Fault>

Moving-coil type
(such as tester)

Across A and C:
Discontinuity Continuity
Across B and C:~

Continuity Discontinuity
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6.4 Checking the Inverter Module and Converter Module
{1) Preparation _ .
® Disconnect the external power supply wires (L1, 1.2, L3), motor wires (V, U, W).
@® Prepare a tester. (1€} resistance measurement range) - ‘
{2) Checking 4
Change the polérity of the tester alternately at the inverter terminals L1, L2, L3, U, V,
W, + and —, and check for continuity. '

Note 1 : Before measurement, check that the smoothing capacitor is discharging.

2 : At the time of discontinuity, the measured value indicated is a nearly infinite
value. Due to the influence of the smoothing capacitor, continuity may
instantaneously be established and infinite not indicated. At the time of
continuity, the measured value is several to several tens of ohms depending on
the number of modules, number of parallel modules, circuit tester type,etc.
If all measured values are almost the same, the modules are without fauit.

E'Test.er Polarity , Tester Polarity
— Measured Value Moasured Value
RS _ © | ©
D1 3/L1 + | Discontinuity D4 R/LL - Continuity
+ | B{,| continuity ~ | B4, | Discontinuity
Converter D2 S/Lz + | Discontinuity o5 §f‘2 - Continuity
moduie + S/L2 Continuity - S,/L2 Discontinuity
B T/L3 + | Discontinuity D6 ’1},1'3 . Continuity
+ ’I‘/L3 Continuity — T/Lg Discontinuity
U -+ | Discontinuity U - Continuity
TR 1 — TR 4 - -
+ U Continuity | . - U | Discontinuity
Inverter AY + | Discontinuity v — i Continuity
TR 3 ——- | TR 6 Mt A
module + |V Continuity - V| Discontinuity
W + | Discontinuity W . Continuity
-+ W Continuity - W | Discontinuity
Converter module T Inverter rmodule
____________ n O pmmmemm oo
E V[ TR TR e
:D;L Dz“?L Daj1 |1 ;
R L] 4 Bl '
71.10—1 - , —O Ut
71 40 —OV
o W

Fig. 8 Module Element Numbers and Terminals to Be Checked
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6. 5 Replacement of Parts

The inverter consists of many electronic parts such as semiconductor elements.

The following parts may detomorate with age because of thelr structures or physmal

characteristics.

(1) Cooling fan

For preventive mamtendnce, the parts must be changed periodically.

The cooling fan cools heat-generating parts such as the main circuit semiconductor

alements. The service life of .the cooling fan bearing
Hence. the cooling fan must be changed every 2 to 3
continuously. When unusual noise and,or vibration
cooling fan musy also be changed.
(2} Smoothing capacitor.

A large-capacity aluminum electrolytic capacitor is

voltage of the main circuit.

Its characteristics arc adversely af

is usually 10,000 to 35,000 hours.
years if the inverter is run
is noticed during inspection, the

used for smoothing DC-link bus
fected by ripple current,

ete. When the inverter is operated in ordinary, air-conditioned environment, change the

capacitor about every b years.

When a given period has elapsed, the capacitor deteriorates rapidly.
capacitor every vear (less than six months if the life will be expired soon).

following :

1) Case (sides and bottom for expansion)

Check the
Check .the

2) Sealing plate (for remarkable warp and extreme crack)

3) ¥

4) Anpearance: external crack, discoloration, leakage.

Explosion-proof vaive (for excessive valve expansion and operation)

- When the rated capacity of the capacitor has reduced below 85%, change the capacitor.

For its capacity measurement, a handy device is available on the market.

(3) Relays

To prevent contact fault, relavs must he changed in accordance with the number of

accumulative switching times (switching life).
Sce Table 4 for the inverter parts changing guide‘
must also be changed during pericdic inspection.

Table 4 Replacement Parts of the Inverter

Lamps and other short-lived parts

Part Name

Coollrlg an

2 to 3 vears

Standard Replacement Interval

Description

| Change (as required)

Smoothing capacitor 5 years

Change (as required)

Relavs

Change (as required)
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7. TROUBLESHOOTING

If any function of the inverter-is lost due to occurrence of a fault, clear up thc cause
and make correction in accordance with the following inspection procedure. Contacl

your sales representative if the corresponding fault is not found below, the inverter has

18

failed, the part has been damaged, or any other fault has occurred.

7. 1 Clearing Up the_Cause of Fault
(1} Checking the parameter unit display
If a faulty operation occurs, the display of the parameter unit shows the corresponding

alarm to indicate the cause of that fault.

corresponding error numbers.

(See page 57.)

characters, see pages 21 and 22,

For full information

The alarm display may be indicated by the

on the display

IE\I"S’ Parameter Unit Display Cause of Fault Check Point Remedy
1y OC1:Overcurrent during Acceleration made Loo
acceleration fast? ' Increase acceleration
Check for output short | time.
circuit or ground faull. | Remove short circuit
2 | OC2:Overcurrent during Sudden load change?
constant-speed Overcurrent Check for output short | Keep load stable.
operation. circuit or ground fault.
3 | OC3:Overcurrent during Neceleration made too |
deceleration fast? " Increase deceleration
Check for output short | time.
circuit or ground fault. | Remove short circuit
4 | OVT:Regenerative Increase deceleration
' overvoltage Overvoltage on DC bus | Deceleration made too | time. {Sel deceleration
: {(Deceleration time | {terminals + and —) fast? time in accordance with
i fault) load inertia.)
5 , THM:Overload alarm | Thermal relay for motor Reduce load.
6 | THT:Overload alarin Thermal relay for MOt"Or U?Ed indes ?ncrease momlﬁ énd
. averload? inverter capacities.
_ cmverter
7 | IPF :Instantaneous | Instantaneous power Check the cause of
power failure failure instantaneous power
failure occurrence..
8 | GVT:Undervoltage Line voltage drop Check power system
’ equipment such as power
capacity.
9 | FIN :Fin overheat Cooling {in overheat Coaling fan stopped? Change cooling fan.
(2.2K and above) Ambi- | Reduce ambient
ent temperature high? temperature.
10 | BE : Brake transistor | Brake transistor fauit Braking frequency Reduce load inertia.)
alarm proper? Reduce braking frequency.
11 | GF : Grouand fault l Ground fault occurred Check moator and wires |Clear ground fault.
overcurrent | on sulput side. {or ground fault.
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F’?‘f Parameter Unit Display Cause of Fault Check Point i Remedy
12 | OH'T:External thermal | Exiernal thermal relay | Check motor for Reduce load and
; relay operation ‘operated. overheat operating frequency.
13 ; OLT : Stall prevention | Stall prevention or Motor used under Reduce load.
current limiting function| overload? Increass motor and
activated too long. inverter capacities.
14 | OPT : Inverter-mounted | Option and inverfer Check for loose
option connection | connected improperly. connector. Securely connect.
alarm
15 | PE : Parameter storage | Storage element Number of parameter
element alarm (EEPROM) capacity write times too many? | Change inverter.
exceeded, faulty
16 | PE : ¥requency setzing | Frequency setting Short across terminals
ok power supply short | voltage drop 10 and 5°? Correct miswiring.
circuit
17 | OC1:Qutput short-circuit
during acceleration
18| OC2:Qutput short circuit | Short circuit on output | Short circuit across : Remedy short circuit
during conslant side motor wires or motor . area.
-speed operation phases? ‘
19 1 OC3:0Output short circuit |
during decelerztion |

*% Not displayed when 10V has been selected for the frequency setting voltage (see pageiQ).
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7. 2 Faults and Check Points

Fault

Motor does not
rotate.

The motor rotates
in opposite direction.

Speed greatly differs
. from the predeter-
mined value.

Acceleration,”decele-
ration 1s not smooth.

Speed varies during
operation.

IMotor current is
large.

Speed does not

Typical Check Point

(1) Checking the main circuit .
+ Check that the power is applied (POWER lamp is on).
» Check that the motor is connected properly.
(2) Checking the input signals
« Check that the start signal is entered.
» Check that both the forward and reverse start signals are not on together.
. = Check that the frequency setting signal is notl zero.
« Check that the signal across terminals AU and SD is on when the
frequency setting signal is 4 to 20mA.
- Check that the output stop signal (across terminals MRS and SD) or
reset signal (across RES and SD) is not ¢n.
(3) Checking the function (parameter) set values
» Check that the reverse prevention {Pr. 78) is not set.
» Check that the operation mode (Pr. 79) setting is proper.
» Check that the bias and gain (C-2 to C-5) settings are correct.
s Check that the starting frequency (Pr. 13) set value is not greater than
the running frequency. '
+ Check that various operational functions (such as three-speed operation),
especially the maximum frequency, are not zero.
(4) Checking the load '
« Check that the load is not too heavy and the shaft is not Jocked.
(5) Others
e Check that the alarm indicator lamap (ALARM) is not on.

« Check that the phase sequence of the output terminals U, V and W is correct.
» Check that the start signals (forward, reverse) are connected properly.

» Check that the frequency setting signal is proper. (Measure the input
signal level.) :

* Check that the following function (parameter) set values are proper :
Maximum frequency {(Pr. 1), frequency at 5V input (Pr. 20), freguency at
20mA input (Pr. 21), bias, gain (C-2 to C-5), base frequency voltage (Pr. 19)

+ Check that the input signal lines are not affected by external noise.

(Use of shielded cable)

s+ Check that the acccleration./deceleration time set value is not too short.

+ Check that the load is not too heavy.

» Check that the curreni limiling function is not operating because of too
large torque boost set value. '

» Check that the
¢ Check that the

lead is not varying.
frequency setting signal is not varying.

» Check that the
» Checle that the

load is not too heavy.
torque boost (manual) set value is not too large.

» Check that the
too small.
» Check that the load is not too heavy.

maximum frequency set value is proper, i.e. it is not

increase. ! = Check that the current limiting function is nol operating because of
i too large torque hoost set value.
Note : "Pr.” indicates a function number (parameter).

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




7. 3 Protective Functions

When any of the protective functions have been activated, switch the power off, then on,

or resot the mverter with the reset terminal (RES).

Function Description Display {grror NoiAsrmCede| AlzrmOutat
In-accelera-| If 15094 or more of the inverter rated current flows in the r
tioncons- - motor during acceleration the inverter stops the Ui
tant-speed - increase in frequency until the load current reduces to pre- (EQLT) Not pro-
stall preven: vent the in%erter from resulting in overcurrent tripping. {Indicates vided
tion currens, If 1509 or more of the rated current flows during ordinary |a stop duve | 13 D {Provid-
limitalion | (constant-speed) operation, the frequency reduces until the [to the actid ed by
joad current reduces to prevent the inverter from resulting |vation of | EQLT
I'in overcurrent tripping. When the load current has reduced |the func- display.
‘ below 130%, the frequency increases again and continues tion for a
acceleration up to the set speed and continues operation. long time
In-decelera- I the brake operating amount has exceeded the specified during
tion stall | value due to excessive regeneralive energy during motor constant-
srevention | decelération, the decrease in frequency stops to prevent the speed . y
inverter from resulting in overvoltage tripping. As soon as operation.
the regencrative energy has reduced, the frequency reduces
and continues deceleration.
During
. accelera- EFOC ¢ | 1 1
Overcurre- 1 When the inverter output current has reached or | tion
at shutoff | exceeded 20094 of the rated current, the protective | During
circuit is activated to stop the inverter. constant- E S[ 2 2 9 |Provided
speed
] opperation
" During .
decelerat £ N[ 7 3 3
tion
Regenera- ' When 2 converter output overvoltage is cavsed by .
?(;‘li%‘:r rogenerative energy from the motor, the protective circuit FOul 4 4 [Provided
shutoff is activated to stop and hold the transistor output off. (EOVT)
instantanc! If instantaneous power failure has occurred longer than 15 ; T ]
ous power | msec {(this applies also to inverter input power shutoff), ‘ i
failure the inverter activates a stop and hold the inverter output '
protection | off, thereby preventing a fault. At this time, the alarm . £ RF
output contacts are open {across B and C). {If the power i (EIPF) 7 . T |Provided
failure is within 15msec, the control circuit operates with- i
out fault. If the power failure continues for more than
about 100msec, the protective circuit is reset.) |
Undervol- | If the inverter line voltage has reduced, ithe control circuit ! . I
tage cannot operate properly, resulting in a decrease in motor | tvu 7o | _
protection torgue and,or the increase in heat generation. 1 (EUVT) 8 8 |Provided
i To prevent this, if the lire voltage reduces below about |
300V, inverter output is stopped | ;
Brake | If the brake transistor fault has occurred due to extremely £ LE
transistor ! large regenerative brake amount, etc., fault detection t :
alarm ! ) © (EBE) 10§ A |Provided
dotection | stops the inverter output. : ' ’

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

21



22

Functicn Description i Display |Error No[Alarm Code} AlarmOutput
Overload | The electronic evercurrent protector in the inverter detects l Motor
shutoff a motor overload during rated operation, or motor over- .
(electronic | heat during low-speed operation, the protective circuit is protection 5 5
overcurrent | activated and stops and holds the inverter output off. E run
protector) | When for example, a pole change, or dual speed motor, or (ETHM) Provided
if several motors are connected te¢ the inverter output, then Invar;er
the Electronic.overcurrent protection cannot discriminate e
and is ineffective. In these cases, fit an appropriate ther- protection 6 6
mal overload for each winding or each motor, then set PrQ | ¢ r 4y r
to 0 amps, to cancel ETH function. Full protection for the (‘%I,TI:IT:)
inverter is still assured, by a separate irip circuit, which .
will activate automatically if more than 150% current
flows, current trip is inversely proportional to time, i. e.
1509 current for 1 minutes or 20094 current for 0.5 seconds.

.{Fin Models of 2.2K and above are forced-cooled by the fan. If )
overheat | the fan has stopped and the semiconductor cooling fin has EFl a g 9  |Provided
protection |overheated, the sensor is activated to stop and hold the (EFIN)

inverter output off.
Brake If the regenerative brake amount from the motor has
resistor exceeded the specified value, brake operation is stopped to . . Not
overheal | protect the brake resistor from overheat. When the brake provided
protection ! resistor has cooled, then brake operation is resumed.
Output If a ground fault current has occurred dueto a ground fault
%’;E’ﬁ‘d oceurring in the output (load) side of the inverter, inverter c rr
overcurrent | output stops. A ground fault occurring at low ground L{FG%“\ 11 B [Provided
protection | resistance may activate the overcurrent protection {OCl Y
to OC3).
Externzl |If the external themal relay, for motor overheat protection, i
thermal | or the temperature relay in the motor has been switched
relay on (relay contacts open), stops and holds the inverter ESH( 12 C  |Provided
operation | output off. This protectior is only provided when the (EQHT) '
“external thermal relay input® function has been selected. |
Inverter- | Stops the inverter output if the option used in the inverter
gﬁ?:;;ed results in a connection {(connector) fault during operation. £0PF | 14 |"E Provided
connectioni {(EOPT l
Parameter| Stops the output, if the EEPROM, which steres the
zlt‘f’;fgi function set values, element fault has occurred. i £ PE 15 | F |Provided
alarm | (EPE) :

Notc : See page 59 for the alarm codes.
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8. SPECIFICATIONS
8. 1 Standard Specifications
Voltage cFass N 400V
Type FR-Z340- 2.2K 4.0K 5.8K 7.5K 11K 15K 22K
Applicable motor capacity (hp) 3 5.5 7.5 10 15 20 - 25/30
Out- | Output capacity (kVA) 4.2 7.2 104 : 13 183 23.6 32.8
put { Output current (Amps’ i 8 0 13 | 17 23 31 43
rating| Output voltage(*1) ! Three phase, 380V —415V
AC voltage, frequency i Three phase, 330V —415V 50Hz
Input | Allowable AT voltage fluctuation | 380— 1096 to 416+10%5 i
rating| Allowable frequency fluciuation| 5 %
Power capacity (kVA)( *2) 55 | 9 12 | 17 [ 20 | 28 i 3441
Control system Smusmdal PWM control
Frequeney control range 0.5 to 360Hz (startmg frequency 0.5 to 10Hz adjustable)
Frequency | Digital input 0.01Hz (lcss than 100Hz), 0.1Hz (100Hz or more)- when pararneter
seliing unit is used
resolution { Analog input 171000 of maximum set frequency ______
Cont- | Frequency | Digital setting | Within 0.01% of set output frequency- -when set txom_perameter unit
rol | accuracy | Analog setting Within 0.6% of maximum output frequency (at 25°C+10°C)
speci- Voltage/ frequency Crossover frequency 50 to 360Hz adiustable constant torgue or
fica- _ _characteristics torgue pattern seleciable
tions | Torgue boost Manual and automatic torque boos’c e
. : 100% or more (short time rated) -+ 2.2K to 7.5K
?gfkligg ! Regenerative Capacitor charging (about 20% or more *3) - 11K to 22K
4 | DC injection Operating frequency (0 to §0Hz), operating time (0 to 10 seconds), voltage (torque) variable
Current limiting control Limiting current 150%, null functioning is selectable
Stall prevention activating level . Activating current level is adiustable
Overload current rating i 150% 1 minute, 20096 0.5 seconds o
| Frequency setting signal 10 0 5VDC, 0 10 10Y, 4 to 20mA, ‘ayxiliary input 8 to £8V, 0 {o= 10VDC
Start command Fomard and roverse command individual, 2-wire or 3-wire control selectable
| Acceleration“deceleration time - "0.1 to 3600 seconds (acceleration and deceleration can be set seperately.)
Opera-{ Second acceleration, deceleration t;mel 0 1 to 3600 seconds (acosleration and deceleration s¢t 3o the same value or independent)
tional | Acceleration deceleration mode : Linear, S-pattern (2 types) seloctable Shape A, Shape B
speci- Multi- speed setling Up to 7 speed (0 to 360Hz adjustable at each speed)
fica~ |Maximum, minimun {requency setting : \/laxlmum frequency can be st between 0 and 360Hz, mirimum hetween 0 and 60Hz
tions | Jogging opération “With jogging (JOG) mode select terminal (*6)( 0 - 360Hz)
| Frequency jump . l 3 jump frequency points can be dgfmed
| Reset signal L Vnth cx’ocrnal “reset_input t tcrmmal (0.1 sec pulse)
Outpu.. stop ngﬂal L 'Y\f_lt_hl_nput termmal
Operalion statvs ouiput | Running (RUND, up to frequency (SUJ, overload (OL). instantaneous
signal power 1s.11urc(IDF§ frequency detection (FU)
Alarm output C1-C dry contact (230VAC 0.34, 30VDC 0.3A)
Overcurrent shutoff (during acceleration, deceleration, constant speed),
Protective /alarm regenerative overvoltage shutoff, undervoltage, irstantanecus power
Enciions failure, overload shutoff (electronic thermal relay), brake transistor
alarm ( *x4), ground E'ault current, cutput short circuit, fin overheat,
_ . jbrake res1sl,or overheat { *4), stall prevention, overload alarm
.} Ambient temperalure | —10C to +50C
Envi- [ Ambient humidity 90%RH or less (non-condensing)
ron- | Storage temperature (k5) | —20°C to +65°C e
ment | Ambieace No corrosive gases, oil misi, dust or dirt .
i Altitude, vibration Below 3.300ft (1.000m) 0.6G or less.
Inverter-mounted option Up to two optlons can be used in the same time,
Protective structure P20 1PGO
Weight (1b) 24 ' 21 56 | 67
Note : *1. The maximum output voltage can not exceed the line voltage. Below the line voltage, the output
voltage can be set as required
* 2. The power capacity may depend on the value of the power supply impadance (including the input reactor‘.
*3. Depends on the motor loss.
%4, Not provided for the FR-Z340-11K to 22K.
*5. Shorl-time temperature during transportaiion, etc. Must be vibraiion free at sub-zero temperature.
#6. Jogging operation can be performed from the parameter unit.
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8. 2 Block Diagram

MCCB Fuse - e = -— N -
us(), !_C‘onverter é l Inverter
Power ——0 O—[Z[ ; \
ol =
. o
|..,T A

j [oF Arlﬂt’ 3 T

©

|
é‘fjé |
j

|

.

1

y

Control
power

| supply

;
Fin overheat {

. ] | __ ALARM
Forward run——o O STR = ’ ——:Q/\
Reverse run — o—~—<>—-9——f] i
STOP : A
$e g
o _ Irn ;o
Multi- ' #—0 o——0+*—{J>—> B
speed . 56 cl R,M BC" - RA - i
setting | o | RL cpu C
/g ! F
JOG/ thermal requency
relay Input$—< C“"_—O';THDD * Gate | EM meter
Second acceleration,” 1-——6-_0—0—'0——DC>—‘—* array
deceleration . MRS : :
Outpul Stopg———0 OO L>———
. _ | AU
Current _input ¢—3& o——O“e— T

selection sD v ‘
o M 4
| 4
Reset o——_o-n——D 1 N
RES !
0 to +10V DC or 0 to +5v DC (Note 3) ¥ L=
(selectable by CONS)

Orptional connector

] SU
. - OL
Frequency setter J
(oW 1kQ) IPF
Common i FU
DC4~20mA [ Para)rpeter _ B
unit,
DCO~£10V FR-PL0Y !
BCO~+5V ‘ L %.__]—

Note : 1. Terminal PR is provided for FR—-2340—2.2K to 7.5K.
2. Terminal PI is provided for FR—Z340—5.5K to 22K.
3. Terminal CS is provided for ithe models of 11K and up.
*4. The models of 11K and up are not provided with the built-in brake resistor and brake transistor.

24
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8.3 Terminals

Symbol Terminal _Description
% ata | AC power input termma]a Connect the commercial power supply.
U, V,W{ Inverter output terminals | Connect a three-phase squirrel-cage motor.
Main gy T . Connect the optional BU brake unit (across terminals T and —)
circuit, Converter output terminals
nowes PR, — °routp and external brake resistor (across terminals + and PR).
cireuit 5 S Control circuit power Connected to the power supply terminals / - and / To retain the
-1°L2{ supply terminals alarm display, remove the jumper from th terminal block and
‘ . apply separate external voltage supply. (See p.6.)
~d= | Ground (earth) terminal | Inverter chassis (casing) grounding terminal
STF | Forward start terminal ' Connect STF and SD for forward run and disconnect to stop.
STR | Reverse stari terminal | Connect STR and SD for reverse run and disconnect to stop.
sTOP | Start self-holding (3-wire | Connect STOP and SD to ‘select self-holding (3-wire control)
control) select terminal | start (See p.7.)
RH RMj Multi-speed select ' Connect RH/RM/RL and 8D as required to select up to 7
RL | terminals speeds. (See p.53) -
Qont;fl JOG mode select or Connect JOG and SD to select jogging operation. Run and stop
C(l.mmt JOG | external thermal relay | with the start signal (8TF, STR). Can also be used as the ther-
._mpul .| /OH | input terminal mal relay contact input terminal to stop the inverter by the
signats) operation of the external thermal relay. (See p.53)
RT Second acceleration,” Connect RT and SD to select the second acceleration/
| deceleration time select terrunal | deceleration time
MRS Inverter outpul stop Used to shut off the inverter output to bring the motor to a
;| signal stop by the magnetic brake, ete. Connect MRS and 8D to shut
| : off the inverter output.
., RES | Reset terminal Used to reset inverter tripping. Connect RES and SD for more
i _ than _0 1 sccon@s s
| AU Current input select Connect AU and SD to run the inverter with the 4 to 20mA
7 | terminal frequency setting signal. . .
: CS Connect CS and SD to allow automatic restart control upon
| i power-on after instantancous power failure. (Qee p. 54)
. SD Contact Input common | Common to the contact input signals and frequency meter.
i terminal __ | Isolated from the common circuit of the control circuit (5).
| Frequency setting power 5V or 10VDC (selected by changing the connector ::ettmg).
) .
supply terminal Aliowable load current 10mA.
Frequency setting Input of 0 to 5VDC (0 to 10VDC) achieves the maximum L output
2 [(voltage signal) terminal | frequency at 5V (or 10V) and makes [0 proportionate to each
other. Set the connector(CONS)to BV to define 0 to S5VDC 1nput
o and to 10V to define 0 to H0VDC input. Interaal resistance : 10k£2.
5 Frequency settmg mput i Common to frequency setting signals. Not isolated from the
common términal . comimon circuit of the contrel c1rcu1t Do not ground.
1K Auxiliary frequency Input of 0 to 10VDC achieves the maximum output frequency
setting input terminal | at +10V (or —10V * ) and makes [0 proportionate to each
other. Added to the signal of terminal 2. Internal resistance : 10k.
1 E Auxiliary frequency Input of 0 to 53VDC achieves the maximum output frequency
setting input terminal at 5V {or —5V * ) and makes I,/0O proportionate to each other.
o Added to the signal of terminal 2. Internal resistance : 10k Q.
Frequency setting .
4 (current signal) terminal Input 4 to 20mADC, Interr}e:ul resistance 250},
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Symbol Terminai Description
1-C dry contact output indicating that the output has been shut
A B,C|Alarm output terminals | off by the protective function of the inverter. Normal : B-C
closed (A-C open). Alarm : B-C open (A-C closed). (Contact
) capacity : 230VAC 0.3A, 30VDC 0. 3A)
RUN Inverter running Switched to low at or above the startmg frequency. Switched lo
terminal high during stop of DC dynamic brake operation. (Open
collector tramsistor output)
Control | SU Up-to-frequency Switched to low when the output frequency has reached within
T terminal the range of 10% of the set frequency (factory setting,
circuit decelerati
(output adjustable). Switched to high during acceleration, deceleration,
signaled}  } or stop. (Open collector transistor output)
o1 Overload alarm Sw:tchpd to low when current limitation or stall prevention
* | terminal activated. Switched to high when current limitation or stall
prevention is cancelled. (Open collector transistor output)
| IPF Instantaneous power Switched to low when instantaneous power failure or undervol-
- failure terminal tage protectwn is activated. (Oppn collector transistor output)
FU Frequency detection Switched to low when the output frequency has reached or
terminal exceeded the detection frequency set as appropriate. Switched to
high when below the detection frequency. {Open collector transistor output)
SR Open collector output Common to RU N, SU OL, IPT and FU. Isolated from the
" | common termmal common circuit of the control circuit.
M l"requenc,y meter or Factory-set to be approx. 3.5VDC (when FM and SD are
digital counter terminal | disconnected) at 60Hz. Proportional te the output frequency.
The output voltage has pulse waveform. Pulse frequency is

factory-set to 1440Hz,/ 60Hz.

* When 1 is set in function 64 to pérform forward/reverse run with the analog signal, the maximum
output frequency is achieved ai —5V (or —10V)
Note : The open collector transistor output is rated at 24VIDC, 0. LA.
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8. 4 Terminal Block Arrangement
Main Circuit Terminal Blocks
400V class

W FR-Z340-2.2K, 3.7K

Control circuit ~
terminal block wad ]
17 Jl I“fu|4$’:f::!
mls, (o], 1., 1.]_ -
/L1 /Lz /I.s i _ % PR **[**
hAd {63
L

B FR-Z340-7.5K, 5.5K

Control circuit

termina] bIOCk (hiss
[ o
i M KED

F%.’l ’sfz %3 VIV W [ IV ==Y S
(M) RPN S/ S
o= T“‘Jump( r

HFR-Z340-11K, 15K, 22K

_ Control circuit

terminal block
1 l ——— .
|® :

M5 M) INES (1id.5)
. LA s | :
(%] %%l [ Ly [#] CD] bl
IR _(M5)
©+ Pl
'@‘_“Jumper

Note : Terminals marked * are not used.
. * x are factory use only.

Control Circuit Terminal Block

i
Jfgi/ i
T oH

Common to all models .
StructuresTwo-stage molded | A ! Blc|FM|SD 10| 2| 5|4 |iK|1E SD}STF STR

terminals . I ;
Screw size - M3.5 SE |RUN| SU | IFF | OL | FU | RL |[RM|RH RT iAU STOP|MRS: RES| S
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8.6 Structure
M FR—27340—2.2K, 4.0K

2—10mu dia.

[10

S —

TED-Z300

T

Ao b

380\

400

o |

Parameter unit
installation position

010230 =

L 250 A0

B FR—Z340—55K, 7.5K

|_| Parameter unit
installation posttion

2—10mn dia.
2~ 10mm o
S—_IF
KDAI-Z300
iy
C [igs
.5 L
1010730 =
250 HY
d

-y
w2

19¢ "7

o
L

4—1Tm dia.

37 37 37,80.5,

3—28mm dia.

AR

e

!

i,
AN

View srrow

View arrow
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B FR—Z340—11K, 15K, 22K

2-D dia
ul
& H—F _@ F
(TR0 Z200 Fi
has
g
- 5
L~ L
€ /fx‘/ 545
M 58
S8
. . ) .
L . 5 it = N_____%
: LD it K
A DD R
A - e
Inverter type | & :AA| B {BA| C [DD| ¥ [EE| K
FR7Z340-11, 15K | 340 [ 290 | 595 : 570 [ 195 | 12 [ 15 | 10 | 8 |
FR-Z340-22K | 340 | 290 | 8§95 |570 1095 ; 12 15 10 8
8.7 Selection of Peripherals
. . No-Fuse Breaker (MCCB) . Magnestic W ; (AWG)\ Input Fuse
Motor capacity | Applisable Inverter With power Tactor Contactor | ire size
(kw) Type . Standard improving reactor (MC3 L2l vwl (Amps)
22 | FR—Zw—2.2K | Type NF3), 15A| Type NF30. 10A| S—K20 : 14 | 14 20
3.7 FR- Zw—3.7K | Type NF30, 20A[ Type NF30, 15A1 S—-K20 | 14 14 | 30
5.5 FR—Zmw—5.5K | Type NF30, 30A: Type NF30, 20A| S—K20 12 | 14 . 45
75 | FR—Zw—75K | Type NF30, 30A; Type N30, 30Al S-—K20 | 12 12 60 |
11 FR Zen ‘11K | Type NF50. 50A | Type NF50, 40A: S—K20 | 10 | 10 : 80
15 | FR—Zw— 15K Type NF100, 60A; Type NF50, 504 | 5—K25 __5__8 P10
185 | FR-Zw- 22k | Type NF100. 75A | Type NF100, 60A! S—K35 5| 8] 15
22 " FR~Zum~22k. Type NE100, 90A i Type NF100, 7541 S5—K50 4 5 150
Note: 1. Sclect the MCCB in accordance with the power capacity.

2. The potor wire sizes assume that the length is 20m.
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1. INTRODUCTION TO THE PARAMETER UNlT

The FR—PUOLE parameter unit is installed to the FR—Z series Inverter or connected to
it by a cable (option) and allows operation to be performed, functions to be selected
(sot values to be read/written), the operating status to be monitored, and alarm
function to be displayed. :

The FR~PUQIE parameter unit_ is here after referred to as the “PU.”
—— Display:
7T-segment display (4 digits) for

Installation screw: .

C e Loosen the two screws to remove the PU

indicating the frequeucy, motor _
from the inverter.

— Monitoring mode indicator lamps:

Indicate the units of datla currently being

current, function set value, alarm

* definition, etc.

- - N

displayed (e.g. frequency, motor current).
FR—PUG1 PARAMETER UNIT

Select maode indicator lamps:’
When any of the mode select keys are pressed,

the corresponding lamps are lit to indicate the

mode selected.
Mode select keys:
Used to select operation by PU, operation by

external signals, write/read of function set

values, or monitoring of frequency, motor

current, alarm display.

— Frequency change keys:

Used to continuously increase or decrease the

running frequency. Only vahd while pressed.

~—— Qpsration command keys:

Give forward, reverse and stop commands.

! — Write, read keys:

Used to check (read) and change (write)
function set values after pressing the @
key. |

Function and numeral keys:

Used to select any of the first functions and

enter the frequency, function nuroher and set

[ value.

-— Second, third function select (2nd) key:

Used to read and change (write) Lhe set value of any second function after pressing
the | SET | key. Used with the FT | key to select any of the third functions.

— Shift key: :

Used to select monitoring mode (frequency, motor current, alarm definition) or any of
the third functions, |
L— Clear key:

Used to clear a wrong set value and return to the previous value.

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



2. INSTALLATION OF THE PARAMETER UNIT

w

The PU may either be installed directly to the inverter or connected to the inverter by
an optional cable so that it may be hand-held or installed in a panel. The PU may be
installed and removed when the inverter is on or running.

2.1 Direct Installation to the Inverter

" Thée PU is used on the front cover of the inverter {electrically coupled by the connector).
For the modes not equipped with the PU. remove the accessory cover from the inverter
front cover an install the PU in that position.

(1) Connection
Securely insert the PU connector into the
inverter connector as shown on the left.

(2) Fixture
Securely fix the PU to the inverter with two

PU installation screws.

(CAUTION) The PU should be installed dirccily to the inverter with the inverter front

cover installed.

2.2 Connection Using the Cable

The PU may be installed not only to the inverter but also to the surface of a panel or
may be hand-held for adjustment, maintenance, inspection, etc. In this case, an optional
cable is required for connection of the PU io the nverter.

(1) Connection
Securely insert one end of the cable into the
inverter connector-and the other end into the
PU as shown on the left.
Insert the cable plugs along the connector
guides (as shown on the left).

(The inverter may be damaged if the plug is

inserted in the wrong direction.)
{(2) Fixture

o _ Secure the inverter-side cable plug with
- installation screws.

Fix the PU-side cable plug so that the cable

—
e

may not be disconnected by its own weight.

—
(CAUTION ) The cable (option) for use with the PU must only be used to connect
. the PU and inverter.
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3. FUNCTIONS OF THE PARAMETER UNIT

The PU may be used in a wide variety of applications from motor operation to
monitoring as described below:

- Selection of
operation mode
- (p. 3D

Allows selection between external operation mode and PU
operation mode.
External operation-=-- The inverter is operated from the
BX start switch and frequency setting
[O_pT] variable resistor, connected to the
inverter terminal block.
PU operation+:*+*=+*++++*The inverter is started,/stopped and set
@ to running frequency from the PU
op keyboard.

Operation of motor
(p. 35)

The frequency may either be entered directly from the ten-key
pad or by holding down the @ (or @ ) keys.

Allows the required function to be read directly or rewritten- - _

Change of function _ , rreereep. 36
set value Convenient functions
@®All set value clear (initialization) =e:s+-:- p. 38
@'rite disable - Y P T
@Frequency meter calibrations-«sssssses==2-p, 38
Monitoring Allows the operating status {(e. g. output frequency, motor
current) to be checked and alarm definitions to be monitored.

(p. 41}

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



Operation Mode 'lgﬂ gg

There are two major operation modes for the inverter; “operation by external input

signals” and “operation by PU.” The operation mode may either be selected (switched)
by PU’s mode select keys or limited (_fixed} as specified.

Factory-Set Operation Mode (Default on Inverter Power Up)

The operation mode defaults to “external input signal operation” mode. Hence, the
inverter is ready to be operated by powering it up. In thie slate, switch on the start
signal (across STF,STR and SD) to start operation.

Limiting (Fixing) the Operation Mode
The operation mode at power on may be limited, e. g. operation from the PU is enabled
at power on without switching the operation mode with the PU’s mode select key. For

full information on setting the operation mode, see page 52,

EXT. OP mode
IVlCCB Inverter Motor
s .
- . . 1
Operation by external input signals FR-Zw
Forward
. * Reverse e
P 0 %_ « Start switch o—— ! :_._-l_“l
ress the |5 | key. - LT
- Frequency seLwr'E :L.‘:..-::ij
Operation | | .
mode e s L
¥ The inverter is inoperative if the

frequency setter (setting signal)
is not cornected (input).

PU. OP mode
MCCR Inverter . Maolor
L Operation by PU —-—-—0,—\0‘— FR-Zm .
==
Press the g"; key.

Switching from PU operation mode to external input signal operation mode

This s_,witching cannot be performed if the start signal is on (across terminals
STF./STR and SD). The switching operation must be performed (the (5§
pressed) after the start signal has been switched off and the motor has

stopped.

key
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4. OPERATION Running the Motor from the Parameter Unit

The motor can be started and stopped from the PU without using the external
frequency setter or start switch. The PU also allows jog operation.

Operating Procedure
Key press procedure examples

(1) Directly entering (setting) the required frequency <Direct setting>
Key press sequenca

[} '
. Requn’ed frequency . . ( or @) 18708 ! '
p to 4 azglts bt

Setting the running frequency rerees Repeatmg this setting during operatlon
' allows the speed to be varied.

{2} Setting the required frequency with gradual spesd change with | A ‘ or | ¥ | key
<Step settingz>
Key press sequence

Use the L{] ar @ key to define the required frequency. The frequency only
increases {or decreases) while the @ or E] key 1s pressed.

These keys may also be used for microadjustment as the frequency change is
slow at first, gradually increasing with time as key is pressed.

Note  When the required frequency has been defined, the key must be pressed to
store the set frequetcy.

(3) Jog operation
Key press sequence

@) () [pw) .( or 'Lj) 5 (Hold to run).

Hold down the iFwo| (or )} key to operate, release to stop.
The jog operation frequency is the value set in parameter 15.

To return to external operation mode, press the LSTEP] key and after the motor has
" stopped, press the key. (If switching is not achieved, see page 46.)

{4) Changing the speed from the PU during multi-speed operation
See the procedure (1) or {2) on page 36.
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Typical Operation

® 60Hz operation (Stop to 60Hz)

fHz

f
1 —> 1

Cd

66Hz Setting . Start Stop
o s, ™ H2 Ufzm e % H2 _ oH
maics | [Tis x| 220 | pmame | DS
tion oo oo _ “ o o

® Speed change during operation (60Hz to 30Hz)

30Hz Setting

60Hz (60Hz Operation) L
Key o 50 5 =
£ 3Hz used L E] D [‘_J
. indica e T t 5 AT l.@ . " |
>t tion ;&Aigf_{-,ﬂ C\ 1 HCICE - e
LT
Note When the monitoring mode indicator lamp is on, direct

® Jog operation

/74

Note

Sesecting jog .\ﬂludc] Operation
Key P

BE | @om)

used : -
o - o iz | = o, 2
indica R I. I' WH Y
. av LTI ey

tlion & o o o«

Lo S l

‘{

frequency setting cannot be performed. In this case, set the
frequency again after cancelling monitoring mode by pressing

the key.

1. JOG mode cannot be selected during motor operation and must be
selected after stopping the motor by the [ST?] key.
2. Press the @ key to cancel JOG mode. -
3. The jog operation frequency and acceleration,deceleration time
(acceleration time = deceleration time) can be defined by parameters,
(See page 53.) Their factory-set values are 5Hz and 0.5 seconds (i.e.
acceleration,/deceleration takes 0.04 seconds to reach 5Hz.)
4, Check the starting frequency if the motor does not start.
If start frequency [Pr [3]is higher than Jog frequency [Pr 18], motor will

not start.

® Monitoring mode is automatically selected and -the current output frequency displayed
when the motor is started by pressing the start key ( @ or ).”

® The mode indicdator lamp above the @ key flickers fo indicate that the inverter is
running (motor is rotating). {(This also applies to the DC injection brake operation.)
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Changing or Checking the Funcﬁon Set Values

e ——————ia

The PU allows the required function to be selected from among many functions of the
inverter and their set values can be changed or checked.
The factory-set value need not be changed when they are appropriate.

Function groups 1 to 3 are different in operating procedure as described below.

Qperating Procedure

(1) Setting the first function (numbers 0 s0 g) -+ Main function

Note: The procedure on the

) left allows speed change
@ D @ Set vahe . to be made during three-
SR speed operation (high,
medium, low)..

#%The function names (abbreviated) are indicated on the keys (0 to 9).

{2) Setting the second function{from function number 10 onward) - Used for

application operation, etc. Note: The procedure on the
DA left allows speed change

Sl,g | . 2N Set vaie , WAITE {0 be made Quring multi-
' : speed operation (speeds

"""""""""""""""""""""""""""""""""""""" 4 to 7).

(3) Setting the third function :-+--- Calibration

# % The required function is called and set in accordance with the number of times the
siFT| kev is pressed. For more information, see page 44.

Reading the set value

In any of the above procedures, do not enter the set value and press the key
instead of :RE)D

(Example) . 2n READ} {Second function)

Terminating or canceling the function setting

Press the g% key to switch to monitoring or motor operation from the PU during
setting or on completion of write.

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



( Setting Examiples

(1) Setting the first function (acceleration time} -+ Change from 5 seconds to 10
seconds. '
. T I
Selecting First Setting Accele- [Reading Present| Changing to | Write
Function ration Time i Value 10 Seconds :
|
key seri 4. e o S O @ -+ W;?ITE i
nssd : L Ifm 4 | |
| i
: | —
= .= — - J— AR AN
| BT [Ty sl e TS
Indica- ‘U r . ]P '_l S } i iS-‘ UJ _ .nm isclayed
tion e 1 - — _

Note: -After write is complete, any function number of the [irst functions may
be called by pressing the corresponding function key without pressing

(2) Setting the second function (jog operation frequency) **+*+ Change from 5Hz to 10Hz.

Seleotmg Second Setting Jog |Reading Present Changing

Write
Funciiom Frequency Value 10Hz

e/ DD f@@% T By

oo | B L IPLLT5)|Telog) g [ 1Ha

] ilep]aax tel
: Yy 5 - ternately
tion | el . (SHz) (10H2) 5T T

Note: 1. & ¢ is followed bv a pertocl to indicate that the function selected is the

second function. ( & )
2. After write is complete, any parameter number of the second functicns

may be called by pressing and entering the correspondmg [F"’”‘“i
without pressing .

When the required function cannot be changed or read
See page 45 if the setting procedure results in alarm display and the set

value cannot be written,
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Calibrating the Frequency Meter

The PU allows calibration (adjustment) of the display meter connected across. the
frequency meter connection terminals FM and SD of the inverter.

When a digital display meter is used, the PU allows the frequency of the pulse train
oubput signal to be adjusted.

Preparation: {1} Connect a frequency meter across inverter terminals FM and SD.
(Note the polarity.) :
{2) When a calibration resistor has already been connected, adjust the
resistance value to zero or remove tlie resistor.
Operating Procedure

1. Set the reference output

frequency of the FM (P
Y U
terminal owmmllumni

it need not be set when Set max frequency
operation is performed at

the maximum output . - Default value is 60Hz
frequency of 60Hz or less,

: oP
the maximum ocutput
frequency from the PU. ")qd! O n
(%) S

3. Select the meter
calibration mode.
4. Adjust the reading. Hold down the E} (or @ ) key in accordance with the
meter reading.
Press the key on completion of adjustment.

¥The motor need not be connected.

Typical Operation - Operation at the maximum output frequency of 120Hz

Step _ Keying Sequence

: Set 120(Hz) in function 20 - ) . .
1 &) (1) &d (2] (o] (1] (2] (0] [wm]
i “frequency at 5V input.” i
. Set 120(Hz) in function 38 “¥M ter- | Fgy? r- " '
N B e e 060
minal reference output frequency.” LEZg Laad
3 _ Operate at 120Hz from the PU. gl",' l O Wﬂﬂ'EI ( or )
4 | Select calibration mode. = - ELF}, _

5 | Make calibration.* _' | Adjust with | & | or @ key and press ' key on ciompletion.

6 | Check linearity. (Run at 60Hz.) &) ! O] (Check that the reading is 60Hz)
T j Stop operation.

Note*: Calibration cannot be made if the parameter write disable has been set (set value of function 77 is 1).
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Initializing the Set Values
M

All or most of the function setiings can be returned to the factory-set values (initialized).
This operation is referred to as “all clear.”
Either of the folle)wing all clear types may be selected.

All Clear Types
Either type may be selected by function 75:

All Clear Mode Set Value of Function . Initialization

o All functions are initialized with the exception of
Initialization with ) .
0 the frequency at 5V input, frequency as 20mA input,

the sxception of . ) ) ) )
(Factory setting) parameter write disable selection, frequency setting

some functions . ) ) .
voltage and current bias/gain (third functions),

initialization of .
1 All functions are initiahized to [actory-set values.

all functions®

* All ¢lear mode (function 73) is also initialized to the factory-set value.

Operating Procedure -»---- Initialization in all clear mode selected by function 75

PU .
B = B (B & (o) (& [

-On completion of write, RJ,'_ l,’__—lzl is displayed and flickers.
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Monitoring

M

The PU allows monitoring {on the segment display and LEDs) of the inverter output

status (e. g. output frequency, output voliage), load state (e. g. motor current) and
activated protective function at alarm occurrence.

Types of Monitoring

Monitoring Type Unit Display Remarks
Qutput frequency Hz : .
In monitoring mode, press @to switch the data
Output voltage
R — being displayed. (p. 41)
I - .
Motor | St&g(tig Display and
current Peak monitoring mode| Displayed only when data to be monitored is set in
Regenerative brake T : : s bei
“operation facior indicator lamps | function 76. Switched from output voltage being
Converter output 7 : o
voltage ! wlﬁgmtored. (p. 56) o
) : Switched from output frequency being monitored when
b_p_eed rpm, ?’tc_:' function 37 is set. (p. 56) '
Direction of rotation - k;?é;ﬁg{;?% aﬁf’p‘:‘; Forward - on. reverse *- flicker.

Running - The lamp above the corresponding mode select key is
oggrtg{?oanl/:nild}e - Selec: mode lit. Flickers during run and lit during stop.
Menitoring mode - indicator lamps | The lamp above the mode select key is lit to indicate

Setting mode - the mode state.

Jog mode _ EI;g341)5 displayed when jog operation mode is selected.
A Protection -~ Indicates the protective function activated. Allows past
Alarm neme [ Oymbol) Display alarms to be checked. (p.41)

definition*® | Code (N‘;:;‘)" Valid only when function 76 has been set. (p. 56)
Current limiliné - _ " |Monitoring modei All monitoring mode indicator lamps are lit when the
operasion indicator lamps | limiting function is activated.

* For alarm definitions, see page 44.

Display (4—digit, 7—segment LED)

Monitoring mode indicator lamps

' [
FR-EL0 S ARAME TERINT Indicate the unit of data monitored on the
A " displuy. Al lamps are switched off when
\ e —— :'O'Hz alarm definition is displayed.
N
RN EN e
SERTERRINNY N L .
1 lojy . Select mode indicator lamps
/ When any of the mode select keys are pressed,
- ———— < the lamp on the corresponding key is lit.
o __o__o__of
£ [ Mode select key
MONI EXT§ PU
TOR| SET| OP | OP

Parameter unit
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Typical Operation
® Qutput frequency, motor current (steady-state), output veoltage, alarm deflmtton (check)

> | SHIFT

— | SHIFT |

Output freguency @O

Motor current @

Output voltage &

Alarm definition @

5 “Hz o Hg o o Hz ¢ Hz
6398 1T | gy x| EeEm ch | BB <k
o VT - b K o V . V ° Vr
(60Hz) (6.5A) (22V) (Most recent alarm)

Note: When the alarm definitior® is Jbeing displayed, press one more time to
return to the output frequency display.

- ® To read the past alarm definitions
Up to four alarm definitions can be read, beginning with the most recent alarm.
Perform the following operation when the most recent alarm definition is being displayed

as indicated ahove..
» [ READ .

READ [ —_— >
Further previous (Returns to most

More previous alarm
alarm recent alarm.)

Previous alarm

Note 1. To clear the alarm definitions :

When the alarm definition is being displayed, press the key to clear
the alarm definition currently being displayed from the memory and display
the preceding alarm definition. (Note)

2. To read the operating status immediately before aiarm occurrence :
On occurrence of alarm, the display avntomatically switches to the indication
of the protective function activated. At this time, press the| SHIFT | key
(without resetting) to return to the output frequency monitoring. This
allows the running frequency immediately before alarm to be read. This also
applies to the current and voltage values which, however, do not remain in
memory. '

3. Repeated alarm errors will cause the inverter, to “drop off” the oldest error in

memory.

® Motor peak current, regenerative brake operating factor. converter output voltags,
alarm code
Any of the above data may be selected by setting the function 76.
The selected data is displayed for the above output voltage monitoring.

Display data setting
(Example: Display of regenera-
tive brake opersting factor)

PEEOEEME

Display operation {V monitoring indicator lamp is Iii.)

(Note) : Never clear the alarm history record, if you are going to call out a Mitsubishi
service engineer. The service history alarm will assist in deciding the reason for
the inverter tripping. If no alarm history is present, for the service engineer to
check. then there was no need to call out an engineer.
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® To read the speed
Any of the motor and load shaft speeds, line speed, etc. can be displayed in

proportion to the output frequency.
The speed display is made valid when other than 0 is set in function 37.

To display the speed of a 4-pole motor :

Function setting N -
e I O3 I CT I Y I FA R O
. {4 poles)

Display Running the inverter switches the ouiput frequency (Hz) monitoring
: to the speed display in R.P.M (equivalent to frequency).

Note : 1. For full information on the function set values, see page 56.
2. The displayed speed is not the actual speed. Use the “FR—ZPO
feedback control” option to display the actual speed.
3. The display switches to the speed by reading any of the frequency set value,
such as the running or set frequency defined by the PU (see page 41).
Example : When the running frequeucy has been set to 30Hz from the PU,
reading the speed as indicated above displays 900 (rpm).

120 X f {running frequency)
p (number of poles)

Displayed speed N =

Monitoring Mode Indicator Lamps
In this manual. the monitoring mode indicator lamps are indicated in the following
arrangement. @ indicates that any of the monitoring mode and select mode indicator

tamps is on and O indicates off.

Indication Function

C Hz | Indicates the frequency. (Note 13 LAl lamps except for ihe selecied mode flicker if the

] current limiting or stall prevention function is switched
g A Indicates the motor current. . o ] )
I on in monitoring mode. On during forward run and
Indi ! ; ) . .
O v . ndicates t(nlgozéxtg)ut voltage l flicker during reverse run.

Note: 1. The speed is displayed when other than 0 is set in function 37.
2. Other data is displayed when any of 1 to 4 is set in function 76, (See page 56)

42
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Alarm Definitions

1f any mverter fault has occurred, the PU diéplay' automatically indicates the corresponding
following alarm definitions. (For further details, see page 21 and 22)

Indication |Characters Description Brror Mo
CnOr o EOC 1 Inverter output current has exceeded the overcurrent limit during i
LuL -« acceleration.
cr g Inverter output current has exceeded ihe overcurrent limit during
cuLc EOC2 caonstant-speed operation. ‘
cnr 3 EOC 3 Inverter output current has exceeded the overcurrent limit during 3
Lue J deceleration, .
Mo EGVT Regenerative energy from the motor has caused the inverter DC-link 4
Lo voltage to exceed the regencrative overvoltage lirnit. -
crun - Electronic thermal relay in the inverter has been activated (150 %
€4t | ETHM | 00 less of the set current). . 2
Crgr ETHT Electronic thermal relay in the inverter has been activated (150 % 6
L osiy or more of the set current).
cr e EIPF Instantaneous power failure protection in the inverter has been 7
ct I 1 activated
E Uu ‘r EUVT | Input line voltage has dropped below the specified value. 8
sl o} T T Transistor cooling fin temperature in the inverter has exceeded the
Cr n _E FIN specified value. M
E b E E BE Brake transistor in the inverter is fauity. 10
C rr |l g GgF Excessive current detected in the inverter output circult due to 11
L u) - - ground fault.
ESHfr EOHT | External thermal relay has switched on. ; 12
;
CAa: r « | Stall prevention has been activated to stop the mator during :
L ey EOLY constant-speed operation. 13
cnor Connection fault has occurred in the option unit used in the inverter
LCur. EOPT during operation. 14
C Data storage device corresponding to the inverter function number
r PE E PE paramete% is faulty. 15
C oc Frequency setting power supply short circuit. (Terminals 10 and 5
€ rc | E PE| oroShort cn‘cuned? (See p. 17.) 16
Cne | gEoct Bxcessive current detected durmg acceleratlon due to short 17
Loy circuiting on the output side.
Ccnr Overcurrent detected during constant-speed operation due to short
| _Lul E EOC2 circuiting on the cutput side. 18
cCnr3J Overcurrent detected during deceleration due to short circuiting
Cur .l | BEOCS on the output side. 19

#These error numbers are not displayed for FR-Z320-0.75K and 1.5K.

Display Characters (Alphanumeric characters)
Correspondences between characters and indications are as follows :

L]

Character | Tndication Character | Irndication Character | Indication
o @ ElE M| 2
i B | |& M| n
) ; c E ©] E
@ | 3] | ® | [£] m | [P
@ |4 @ | [F @ | [
® | & 9| A v | [l
2 1 7 ! BoREA
: ! r
g

A90E
e
1

ol T
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Adjusting “Bias”

and “Gain” of the Frequency Setting Sigmal

The “bias”

and “gain” functions adjust the relationship between the set input signal -

given from outside the inverter to set the output frequency, e. g. 0 to 5VDC, 0 to 10VDC
or 4 to 20mADC, and the output frequency.
These functions are assigned as the third functlons and can be defined in the following

procedure :

QOperating Procedure

PU

OP —'
ﬁ (.) @‘l ______ FreguenCy_semng voltage bias

Frequency setting voltage gain

ST | ([RerD| ) | set vave WRITE“l ------ ueney

f | : ‘

. ST (. ) m M_l ...... Frequency setting current bias
% (. ) ' S e i ._! ';_"_F‘reguency_setting current gain

.........

(Frequency meter calibration mode C-1)

setting (C—2)

setting (C—3)

setting (C—4)

setting (C 5)

Adjustment example

® Frequency setting voltage bias setting -+

- To set the output frequency to 10Hz at
the sef voltage of OV.

Selecting Third : setting to .
Qutput freguency Function Bias Read 10Hz Write
keys PU SR . REE "
RN
T'l Q Hz _ TOTT ha
Display .j QA HEEHE [', %\'Il{ifi] F(/!r'l_;“:l :Uisplny;:l alternately
$ ceee Oy WAL WURZ T |
/ Factory settmg - ) -
my . Note : Make the above adjustment at the frequeucy setting input
Y
V3 voltage (across terminals 2 and 5) of 5V (or 10V) or after

Fraquency setting voltage

44
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disconnecting the input wires. {(To obtain the characteristic

shown on the left)

If the voltage is being applied, the output frequency at that
voltage is set, e. g. if 1V is being applied across terminals

2 and 5 when the above setting 1s made, the output

characteristic is as shown by the following continuous line.
The gain and current inputs can be set in the similar manner.

Set the output frequency to 0Hz
by the above operation when 0Hz

output is required at the input
of 1V.
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Precautions for PU Operation

e —

Note the following during PU operation so that values may be set and entered properly.

[tem : Précaution
Running the motor 1. Made valid only when the EJ key is pressed.
from the PU 2. The running frequency cannot be set in monitoring mode
(the lamp above the MONITOR key is on).
Press the key to cancel monitoring mode before
entering the running frequency.
3. When the specd display has been selected (other than 0 set
in function 37), enter the running speed in that speed unit.
Note : When this-display has been selected, do not sel the
speed using the @(md/or [V_] key. Otherwise,
correct setting or proper operation may not be
performed.
4. When error (Err.) is displayed or value cannot be written.
{1} The value entered is greater than the maximum
frequency (function 1 set value) or smaller than the
minimum frequency (function 2 set value).
(2) Parameter write disable has been set (1 set in function 77).
{3) In external operation mode (lamp above the key .
is on).
{4) In monitoring mode (lamp above the MONITOR key is on).
(In this case, step setting can be made.)
5. Jog operation
{1} Cannot be performed while the motor is running. To be
performed after the motor has stopped. .
(2} When the motor does not rotate, check if the jog.
operation [requency is smaller than the starting
frequency (function 13).

Writing the set value | 1. Only valid in PU operation mode and cannot be performed
in external operation mode. (Read can be performed in
either mode.)

2. Cannot be performed while the motor is running. To be

performed after stopping the motor. The set value of the

following functions may be written during operation :

(1} Multi-speed setting (speed 1 to 7) = Function 4 to 6,
24 to 27

{2 PU monitoring display switching *++=*-+-+ Function 76
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MMM

Ttem

Precaution

Writing the set value

3. Any set value cannot be written in'any of the following

cases {error is displayed) :

(1} In external operation mode.

(2) The motor is running (except for the above paragraph 2).

(3) Parameter write disable has been set,

{4) The function number selected is not indicated in the
function list.

{5). The value entered is above the setting range.

(6) The value entered is greater than the maximum
frequency already set or smaller than the minimum

frequency.

When the error has been displayed. press the key or
resume operation from the beginning.

Reading the set value

. The set values of the first and second functions mé.y be

. The set values of the third functions may only be read

read in either of “PU operation” or “external operation”
mode or while the motor is running.

in PU operation mode.

® Operation mode
® Number of input
value digits and

decimal point

Monitoring . When the motor is to be run from the PU, press the start
key {forward or reverse)after setting the running frequency
to automatically switch to monitoring mode.

Common . Switching between PU operation and external operation Mode|

. External operation mode is selected when the inverter is

. The maximum number of input digits is 4. If the value

. Zero musi not be omitted. If .1 is entered in place of 0.1

switching cannot be made by pressing the (or )

key if :

{1) The motor is running ;

(2) The external operation start signal (across terminals
STF or STR and SD) is on ; or

(8) The operation mode (function 79} is fixed to PU or

external operation,

powered up after powered down or is reset ‘(across
terminals RES and SD). (Factory setting)

entered has more digits, the last significant digit 1s ignored -
(e. g. 12345 is entered as 2345).

it is actually entered as 1 with the decimal point ignored.
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5. FUNCTIONS

Function List

Artisan Technology Group - Quality Instrumentation ..
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T T i
lu'(‘;:\:jm.:; T)ber : Function Description . Setting Range I;Zf:ﬁ:; Refer To : ASlesZ
: ] Primary torque boost (manual) 0 to 30% of input volts | Ses page 49. |. page 498 pr 40
1 Interim maximurn {requency 0 to 120Hz 120Hz page b0 Pr 18
2 Minimum frequency 0 to 60Hz 0Hz page 50
3 V/F (base) crossover frequency 50 to 360Hz 50Hz page 51 |Pr 20,21
First | % 4  3-speed selting (high speed) 0 to 360Hz 50Hz page 53 _
func- | ¥ § 3-speed setting (medium speed) | 0 to 360Hz _31Hz page 53
tian 6 3 -speed setting (low speed) . 0 to 360Hz 10Hz page 53
7 Primary acceleration time 0.1 to 3600 seconds Sec page 49. page 49 Pr 44
8 Primary deceleration time 0.1 to 3600 seconds See page 49. page 49 | Pr 44,45
9 " Electronic thermal overload 0 to 999.94 See page 50. page 50
10 DC injection, Brake operation {ragquency 0 to 60Hz 3Hz page 51
T DC injection, Brake operating time 0 to 10 seconds 0.5 seconds page 51
12 DC injeciion, Brake voltage 0 to 20% of input voits | See page Hl: page 51
13 Start frequency hoost 0.5 to 10Hz 0.5Hz page 51
14 Machne ]c:ad VAL patiern matching 0,1,2,3, 10 11,12, 13. 0. page 50-
15 Jog frequency 0 o 360Hz 5Hz page 53
16 Jog acceleration./deceleration time 0.1 to 3600 seconds 0.5 seconds page 53
O 17 Bxternal thermal relay/Jog selector 0,1 0 page o1
18 High-speed maximum {requency o 120_Lo_3_60Hz. _____ ) ‘_120Hz _bage 50___ Pr 1
: Crossover frequency voliage
. {Programmsble, sl;:‘bi]izcd}output fo!ts) 0 1o 500V’, 9999 9999 L 1
20 | Frequency at 5V (10V) input 1 1o 3601z 5011z page 50 | Pr 3
@e1 | Frequency at 20mA input 1 to 36011z 50Hz page 50 | Pr 3
22 Stall prevention activation level 0 1o 200% {current) 0% page 52
& 23 DNucelgration Lime dusing curseat lllr:;.,tr;g_gpmuon 0,0.1 to 3600 seconds See page 52. page 52
¥ 24 Multi-speed scLng m(:;;;:d 4 0 to 360Hz, 9999 9599 page 53
% 25 Multi-speed setting (speed 5) 0 to 36011z, 9999 9999 page h3
% 26 Multi-speed setting (speed §) 0 to 360Hz, 9939 9999 ‘page 53
% 27 Multi-speed setting (speed 7) 0 to 360Hz, 9999 9999 page 53
28 Viulii-speed input cempensation seieclion Q, 1 2 0 page B3
29 ’\xcwleratlon/dem,]era.uon ]J\J.lt:r}:e]u.twn 0,1,2,3 0 page 48
Second 30 | Maximum regenerative brake duty 0 to 30% (% ED) See page 51. page 51
fune- 31 Frequency jump lA 0 to 360Hz, 9999 9999 page 53 o
tion [old l!(-‘wmﬂv during backlask aceclration 0 to 360Hz ]_Hz page 54
39 Frequenc_'y jump 1B 0 to 360Hz, 9999 9999 page 53
Hold time during backlash acccleration 0 to 360 seconds 0.5 seconds page 54
2 Frequency jump 2A 0 to 360Hz, 9999 9999 page 55 T
Hold frequency during Lacklash deceleration 0 to 360Hz 1Hz page 54
2 Frequency jump 2B . 0o 360Hz, 9999 9999 page 53
] Hold time during backlash deceloration . | 0 to 360 seconds 0.5 seconds page 54
35 Frequency jurap 3A 0 to 3601z, 9999 9999 page 53 -
36 I'requercy jump 3B : 0 to 360Hz, 9999 " 9099 page 53
37 | R.P.M/Engineering units display ! Scc page 57. | 0 page 56 o
. FM terminal output reference frequercy T
38 (Eroquenay mosor out libration) 1 to 36011z 50Hz page 56
quency meier cutput calibratic
29 Setting 5o ioad arrment for wzomatic torque boost 0 tc 215A 9999 9999_“ page 49
- Setting no load current fo skp compensation . 0 to 2154 See page 52. page 52
) £ T orque boost (automatic) ic 200% volts 4} page 49 Pro
Slip compensation speed gain 0 to 1000% 100% page 52
T4 Up-to-frequency sensiiivity 1to 100%, 9999 10% page 55 o
L D 42 Output [requency detection 0.5 to 360Hz 9999 6 Hz page 55
47



"“E‘;‘;?:n;:&:)bef Function  Setting Range I;:::fng Refer To @ -
® 1 Qutput frequency detection at reverse run 0.5 to 360Hz, 9999 9999 page 55
Second output frequency detection 0.5 to 36011z 6 Hz page 55
@ 44 Second acceleralion,”deceleration time 0.1 to 3600 seconds 5 seconds page 49
© 45 “Second deceleration i:nne Toa o 3600 seconds, 9999 9999 page 49
@ 46 Second torque boost (}’nanual) 0 to 30% volts, 999¢ 9999 page 49
| 47 | Second V./F (Crossover 'i’;equency) 50 to 360Hz, 9999 9999 page 51
: 48 Socond siall provention activalion level {eurrent) to 900% 150% - page 52
S A 49 Second stall prevention activation level {Frequency) 0 to 360Hz 0Hz page 52
Bcondi____ 59 | Slip compensation selection 0,1,2 0 page 52
func- 63 Alarm code output selecticn 0,1,2 0 page 55
© 64 Polarity reversible operation selection 0,1 0 page 54
Cushion Liee for automalik rstzrt efter instzntaseous!
tion 66 powier Faiture/comnzercinl power supply-invertar 0.1 to 5 seconds 0.5 seconds page 54
" iResel. time Tor autor::tl:}:v::;:t BT instantancous T ’ .
67 pirwer Tailure, /¢ mmqr:s;;frlogr:m supply-inverier 0, 0.1 to 5 seconds, 9999 9999 page 54
75 Parameter all clear mode 0,1 0 page 39
3% 76 PU m(')mormg display s.w1tch1ng 0,1,2,3,4 0 page 54
77 Parameter write disable selection 0,1 0 page 35
78, Reverse run prevenilon selection 0,1,2 0 page 52
S 79 Operation mode selection 0,12 0 page 52
» C—1 Frequency meter c_t_a.hbratxor‘ L 0 to 360Hz X 0 Hz page -38
Third | C—2 Frequency setting, voltage bias | 0 to 1208z G Hz page 57
func- | C—3 Frequency setting, voltage gain 1 to 360Hz 50Hz page 57
tion C—4 Frequency setting, curreni bias_ 0 to 120Hz 0Hz page 57
C—5 Frequencsl setting, current gain 1T "1 to 360Hz 50Hz page 57

Minimum setting increments :

Frequency -

Note 1 1.

0.0z, time 0.1 sec..

current e

0.1A, %

Functions marked ¥ can be changed in set values during operation of the inverter.
2. Funclion marked © are different in function number between the FR—2300 and FR—Z100./200
series. . .
- 3. Second V.F paitern, torgque boost, acceleration, deceleration, stall prevention ete, are all
independent of their equivalent primary functions.
4. Setting 9999 is an arbiirary number, selected by the factory,
at 9999 will be in operative.

to show that any function set

Now that you have set all the inverter's parameters to give optimum performance from your
inverier. motor and machine, please take the time to cycle through the Parameters 1—79, C1—C§
and make noie of them in the table provided at the back of this manual.

In the event that your machine needs to be serviced or overhauled during its normal inspection
period, this written table of parametars will prove invaluable. Select Pr. 0. press READ, note
etc. til} all readings are recordec. . . ’

Remember, a sharp pencil is bstter than a blunt memory.
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Functions — Explanation
A

Settmg the acceleration/dece!eratlon time
I

: Acceleratlon time [7, deceleration time (8] Second acceleration,/”deceleration time [414],
: Can be set between 0.1 and 3600seconds. second deceleration time
The set time indicates a period of lime Selected by the external contact signals which
required o reach the frequency (Im) set to is given hy connecting terminals RT and SD.
“frequency at 5V input” (page 50). Factory settmg 5 seconds (acceleration time
The jog and second accelerationdeceleration : = deceleration time)

time are defined in the same manner, .
®To set different values for the acceleration

fmf---- and deceleration times
" Set acceleration time in function [4J4] and
Output then set deceleralion time in function (4)5)
Troquency Note : Setling 9999 (factory sciting) in function
(1) 415l defines ihe accelerailon and deceleration
O— time times set in function [4]4] to the same value.
Set. aceeleration time Sel deceleration time

Note : The set time of S-pattern aceeleration”
deceleration A (see below) is a period of time
{ramp) required to reach the crossover frequency.

Selecting the acceleration./deceleration pattern

Acceleration deceleration pattern selection

Sel value O | Linear acceleration”deceleration (factory selting)
Set value 1 | S-pattern acceleration/deceleration A
Set value 2 | S-patfern acceleration decsleration B

Set value 3 | Backlash prevention [unction (see page 55)

Sel value =0 Set value =1 Set vatue =2
(Linear acceleration,”deccleration) [S-shape acccleration,/deceleration A) (S-shape acceleration”deceleration B)
fref frypems oo = fmt-nmev - -on
'S—shape /.- . f: I-S-"i—_g?/:
el shape 7 |
output ; A N e Vo
Trequency L ! /’ v
/ 1 fors ,l '
HOZ Ll Ly e -
Shape A . Shape B -
Provides an S-pattern characieristic
CGeneral acceleralion deceleration mode Allows the acceleration,deceleration between running frequencies £1 znd 12,
which allows speed 1o be increased or time te be reduced because the ramp is and features smooth acceteration,”
decregsed straight up lo the feequeacy mace steeper where the motor output deceleration.  The time haviag elapsed
at 3V input (fm). torque is targer and gentler where the during this peried is the sene as that of
tarque ts smaller. ) linear aecccleraticn,”deceleration,

Adjusting the motor torque {torque boost adjustment)

current detected.

Torque boost {manual) (G]. Motor’'s exciting current (N6 load currant)

Second torque boost {(manual) setting for torque boost (automatlc) 3

Allows the motor torque in the low [requency area torque boost (automatic) [4

to be adjusted in accordance with the load. Automatically controls the inverler output
. S e voltage (torque) in accordance with the load

- _Functien | Set Value

1

|

1

|
Outpor / : (Paclory setiing) ' . Mo
voHawe - . L @75 wnd loss: 6% ag g;;s; :.;:c_m‘oLor mo—.load current Io (f\mps)

/ : @11 and lorger: 3% il = inverier rated c.urrunt, x 0.5 —

1

|

1

. v 0 Sets the boost compensation value {26).
Setting ran;.,f{I: V
. |

0 torgue boost (antomatic) disabled,
Qutput trequency CIlz)  Crossover frequency

Note: 1. Both the manual and automatic functions
\ can be used at the same time.
2. Current limiting function may be Gutput
‘ activated if the set value 1s 0o large. By vollayge

using the current monitoring function, these
two sestings can be adjusted in accordance
with the monitored motor currens. Crossover frequency

3. Second torgue boost is made valid by Qutput frequency (Hz)
connecting terminals RT and SD.
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Setting the maximum output freguency

Frequency at 5V (10V) input [2]0 frequency
. at 20mA input

Allows the frequency to be set when the externat

frequency setting signal is 3VDC (ar i0VDC) or 20mA,

Hence, this frequency is the maximum output {requency

when the inverier i operated by exlerngl signal,

All accelacation /deceleration times, including those of

jor and muiti-speeds, arc the period of time required to

reach this frequency.

.
S P

Chaly
Quiput Oulpul

Ipedquency range

oy
I3
el
[
=
3
n
i d
§h
N
'
I
1
i

R
SV
20nA

I'requency setting signal

Note: ‘Fhis vzlue is avtomatically over written by
changing the third function (page 57) “frequency
setling voltage gain” or “[requency setting current
gain." As these functions have the same facilities
as the thivd functions (C— 3 and C—5), the
most recent funciion selected has priority.

Electronic thermal relay [@)

The szt value for mator overheat protection
is defined by a current value (Amps).
Seiting to 0A disables this protection
function.

I Factory setting = {(rated output. current of
the inverter)

Setting the electronic thermal overload protection

Maximum frequency (1], minimum frequency 2]
Allow the output frequency to be clamped at Lhe upper
and lower limits. .

10y IO -
L : Maximum frequency
. ! setting range
|
3
Outpul \
Iregueney [ 7 (—
- t . . .
e 1 Minimum frequency
. . selling range

502
20ma

FPrequency sctiing signal

Note: The mintmum {requency should be greater than
the starting frequency {see page 50).
The maximum frequency can not cxceed 120Hz.

For higher setting, use parameter

High-speed maximum freguency

To be defined {or operations at higher than 120Hz, The
maximum frequency [1] is automatically over writlen to
this frequency.

To keep safety, parameter [1] is limited to 1201z Take
special care with this paramecter.

Electronic thermal overload for
constant-torque motor

When Mitsubishi's “constant-torque motor”
exclusively used for inverter driving is used,

the electronic therrnal overload for uise

with this motor is set either of 10 to 13.

Set any of the following values in function {14
in accordance with the load characteristic to use
the value set in function [ 4] as the sct value.

Ses value 10
Set value 11
Set valuc 12
Set value 13]

Caonstani-toryue load
Variable-torque load

Boost (% al reverse run
Boost 0% at lorward un

Constant-ltorque load
for lifting application

Seiecting the applied load characteristic

i Applied load selection [1]4]

Allows the V./F characteristic to be selecied
in accordance wish the load characleristic of

the driven machine.

ot - f value = 1"

| Set value =0 Set value =1 ;
({actary setting)

For constant-torque loads  For variable-torque loads
{e. g. convevor, varrier) (e.g. fan, pump)

H

0% |- - - — % l ____________
Output Qutput %
vollage voltage§_

'
L—"_ |
Crossover frequency

Output frequency (14z)

Crossover [requency
Output frequency (Hz3

Set appropriale V,/F pattern by setling of ihe vorque
Loost, V./F {base frequency) and crossover freguency

\'o]tagc,@, @, .

Set value = 2§+~ Setting of boost 10 0% at reverse run
Set valug = 3w Setting of boost to 0% at forward run
Constant-torgue load for lifticg applications

1%

Output
voltage

2
Crossover ‘requency
Output Trequency (Hz)

Note: Use sel values 10 to 13 when separately blowered
motor, which can work down to the low frequency
with 1009 torgue sutput, is applied Lo the inveter.
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Selecting the external thermal relay input

Setting the voltage/frequency output

characteristics

Jog or External thermal relay input

selection [4]6)

Siops the inverter and outputs alarm if the thermal relay
outside the inverter is activaged. The inverter remains
stopped even i the thermal relzy contacts ave reset.
Until inverter itself is reset,

Connect the thermal relay coolacts (aormally closed)
across Lcrmmalf‘ JOG./OH and SD.

Qei value JOG /OH Ter minal Fun..uon-
0 JOG mode selected (factory setting)
1 External thermal relay input
Note: Alarm "OIT" is djsp]‘xycd S 1 is set with

terminals JOG,OH and SD opened.

Tnverter  Thermai relay
_U . Motor
WS
\A{

Setting the DC injection brake

V/F (crossover frequency) [3],
crossover frequency voltage
second V/F (crossover frequency) [417]
Allows the crossover frequency (reference fraquency at the
rated torque of the motor) to be sct as appropriate
between 50 and 36011z in accordance wilh the motor .
rating. Also allows setting of the output voltage at the
crossover freguency. If the ontput voltage is set to less
than the ling veltage, that value is the maximam culput
voliage of the invertier.

(r(fisover frequency setung range

' -
100% - - - '
|
1
— - Ul
Qutput |- | Crossover
voltage 1 , [reguency
' : voltagc%
|

m
frequency )

5€ o { Crossover
% Ouiput frequemey (1z)
1. The maximum outpul voltage is same as the input line
voltage if the crossover freguency voltage is set to
9999 (factory settmg)
2, The second V./F is made valid by connectmg terminals
RT and S,

. DC injection brake operating frequen&]m
DC injection brake operating time [1]

DC injection brake voltage i112]

! Allows the stopping accuracy of positiening operation,

l elc. to be adjusted in accerdance with the foad by

settiag the DC injection brake torque (voltage) at a stop.
operation time and operation slariing frequency (%),

" e
Operating time 117

Note: 1. The operating Lime should be sei o ( when the

C injection brake is not reqaired.

. The DC injection brake is applied aL 0.5Hz when
the inverter is decclerated by using the
frequency setting signal (or key).

(Factory setting)
3. Factory-set value of DC injectivn brake voltage
75K and down -+ 8%, 11K and ap - 49%

4. Setiing 9999 to DC jpjection brake wperaling
iime (1] switches to coutinuvous operation.
Note Lhat lorg-time operation will cause the
motor to overheat.

. Best results are obtained when TJL is set 10 a
small value,

3

(42}

80 |—
Qutput
frequency: {10l Cperating frequency -~
Hz selling ranged
0 = - —» Time
:
DC snjeetion |- X 2 MR
brake valtage vV oll.ageT U
~»  Tihne

Artisan Technology Group - Quality Instrumentation ...

Setting the starting frequency

Starting fregquency [1]3]
Allows the frequency at start to be defined between 0.5
and 10§ [z.

COutpuy lrequency

(Hz)

_1E‘! ------
Setting rang(I |
b -

"3

Frequency setting signal (V)

‘'his function can he used 1o give a higher starling
torgue, with or withoul voltage boost.

Setting the regenerative brake operating
factor (%ED)

Regenerative brake operating factor [

Allows the operating factor of the brake resistor o be

defined. Mo increasz the operating laclor, Lhe approprate

brake resistor capacity must be selected according to the

technical information.

Maximum capacity of the discharging registor mounted in

the invertar THKW or smaller as stardard is 3% and

6% or 8% for exclusive optional resistors.  Setting this

value larger than this each resistor’s maximum capacity

would lead to overheating of Lhe resistor which could

beceme a fire hazard.

Factory setting —2.2K to 76K 2%

Note: Setting is invalid for the higher capacity modeis.
(11K —22K)

<Warning> Do not increase the set value of this parameter

from the factory setting uniess external resistor is instailed.
Increasing this setting using mount-on resistor would tead
to overheating of the resistor which could become 2 fire
hazard.
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Setting the current limiting control

Setting the stall prevention activation level

! G=Gain % (pr.[Al0D)

Deceleration time during current limiting
control [2[3

Conteols the oulpul current to prevent tripping if the
current exceeds the specified value due to sudden
deceleration or overioad. The motor is decelerated
1his control is kept activated.

The length ol the deceleration can be sel belween L1
anc 3600 seconds.

Set value 0
Set value 0.1 to 3800

Currens. limiting conlrol disable

Current limiting control enable

Factary seiting oo Enabled
075K to 7.5K :1 sccond
11K to 22K :3 seconds

@ When the current limiting function is activated, all the
select maode indicator tamps blink with the exception
of the one selected {see page 30).

®When B.OVT is caused by this function enabled, increase
the set value of ZJ3]

Note:

1. Continued aperation

i may activale

i overload protection.

|2, Fxcessive load
condition may lead

Lo iripping. \[‘Currom limizing enabled

Output current

Stall prevention activation level 212

Alows the stall prevention activating current level to be
changed so that overload (excessive torque) is prevanied
when the capacity of the motor driven is small as
campared to the inverter capacity.

h

jﬁ— 1%
<, 1C0%

g Y

Activatig current

(%)

Time

Note: The activating current (94) indicates its ratio to
the rated ouiput current of the inverter.
Stall prevention remains off when 0 is defined.
(Factory seiting)

Second stall prevention activation level
(current) [418], Second stall prevention

activation level (frequency)

Allows the stall prevention aclivation level to be changed

within the limited range, in additicn Lo the above siall

prevention activation lavel facility. )

For example, the second stall prevention activation level

can be used to define stall prevention of a smaller level

than the abave i2[2] at 10Hz or less.

Note: Not activated during acceleration.

Selecting operation mode and disable (write, reverse run)

Reverse run
selection [7]

Parameter write disable
selection

Disables parameter write by using the

revention

Defined to prevent any damage due

Operation mode selection

Allows operation to be oaly limited to
PU ar external mode.

] PU. Lo reverse running ol the machine. T Operation may be switched
: . \ DParameler vwirite enable Reverse run allowed Set value 0| between FU and °"‘Ee‘""'
i Set value 0 (fze ing) . Set value 0 ¢ Co ) mode. {factory setting)
1 Hactory sctting factory setting) Set value 1 Operation only allowed
& vatue [;  Parameter wrile clisable Set value 1| Heverse mun disailowed3%s% et value in PU mode.
Nose: Write is allowed for funetions Set value 2| Porvard run disallowed3#8# _ Set value 2| Oweration only allowed
{parameters) 77 and 79 in_exteraal mode.

even though [TIT] is set to L.

3K : Reverse or forward run is
disallowed for both PU and
external operation.

Note: This [unction way be changed in
external operation mods,

Setting the slip compensation

Setting of motor’s exciting current (No load
current) for slip compensation [3]8]
Siip compensation speed gain
Allows the motor speed regulation to be
suppressed in accordance with the motor
current detected, since the speed varies
according to the magnitude of she load.
® Setting meihod

Set 2 in function B9 to allow slip

compensation to be defined.

(Factory setting = 0)

i Compensated frequency Af: 0.06
E A=K =G {Iu-L) (Hz), K=ooo—— ot

Setting the motor’s exciting current (No load
current) m

Define the no-load current of the motor.

Factory setting -~ Inverter rated current X 0.5(A)T5B]

‘Setting the speed gain

Increase the gain to increasc the compensation
value.

Decrease the gain to decrease the compensation
value.

Factory setiing «+ 100%

Decrease the gain when the target speed has
been exceeded and increase when the target has
not been reached.

Inverter's rated current

|  where,

Afmax= 0.1Xpr.& (Hz)

Ly=Inverier's output current

Ia=Motor’s exciting current
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Setting the multi-speed pre-set operation

{ - ‘ Multi-speed input compensation selection [2}8]
Spesd 1 (wigh speed) @ P P
Speed 2 (middl 0 3 -speed Allows the speeds (frequencies) of multi-speed pre-set
peed & \micdie speec, B -sctii operation to be compensated for by giving exiernal
pre-sctiing P Y 8ing
Sgeed 3 (low speed) B compensation signals.
ipee: ‘_; % ' Sat value - Compensation by Input Signal
“Speed Z @2 o & Muiti-spced pre-setting 0 No compensation (lactory setting)
Spccd ’ @ - 1 Compensated
Spee 2 Override
Allows any speed Lo be selected by closing the external
contact signal (across terminals RH/1RM./RL: and SD). Nate: L. Input the compensation signal into compensation ’
Each speed (frequency) can he pre-set betweer input terminal 1K or 1E
n_a”d 3601, . 9, The override ratio is — 5094 for the compensation
Note: 1. Speed 4 ta 7 are not selected if (2] o [2IT] are signat of OV and +50% for 5V (or 10V},

sot fo 9999 {factory setiing).

2. For 3-speed setting, the frequency is set 1o the
low-speed signal if twe or more speeds are
selected at the same time.

Gxample: The frequency is set to 5DHz if the signal
acrass terminals RH and SD and across RI. and

between which the ratio is pmpm’tmna.tc to the
signal,

Do not enter the master speed setiing signal
{across terminals 2 and 5).

SIY are switched on al the same Lime after 1
setting the high speed (RH) to 40H: :nd the :
low speed (RL)} to 5011z and Z21a] 1o BIT] are - = - - - -
set to 9999. i
#
Output 0¥%p---== f
Sphced ld) fl"chIl?.I!C)' :
1 3D CNC
(hlg speu Speed & 3 :
Speed 2 " speed & !
Cutput {middle speed) — | - .
frequeney — Speed 35 el 4 Q 2.5 kv - Across lerminals IE and S
(H2) (Jaw p‘_’: <) {10V -~ Across terminals 1K .and 5
W“J) Speed 7 Compensalion jnput signal :
\ H i
A Time
i # 09 is defined by the speed of RH, BM or RL
Across KH and SD AN CN command.
Across RM and SD TN a) aN
Across RL and 312_\4__ L _ION [ ON N
Setting for jog operation .Setting the jump frequency
Jog frequency [11B], jog acceleration/ | Frequency jumps to [3]6
deceleration time : Allows any of the three areas to be jumped to avoid
Allows jog operation to be staried and stopped by resonante alrributable {o the frequency unique to ihe
selecting JOG mode (connecting the JOG and SN mechanica! system. The jump frequency may be set to
terminals) and switching on//off the starting etther the Lop or botlom peint of the area jumped.
sigral (terminals STF, STR). The value set to 1A, 24 or 3A is a 'ump point and
Jog operation may also he performed by using the : operation is performed at this lcequency.
PU. (See page 34.) -
E5) 3 B4 Jaumped (no-operation) area :
1 =4
Output frequency 53 A
(Tiz) . : Fidi2 B
] Qusput frequency ; 33 A
Jog frequency Flcr_wa—ré ) _
setting range § run |\ . 3.'2 18
- =~ - iy - Timz 7T A
\ h 'Reverse
| . P\ _fun Frequency setting signal {Hz)
1 I i .
n | ! X Note: 1. Freguency jump is not made when the set vaiue
Across JOG and SDU TON | j : is 9999 (factory setting).
J . : 2. Selting 3 in function [ZI8] switches [3[1] to {3
! 1o i for use against backlash (see page 54
Forward STF=~SD _ 4 o B
1 1
FHeverse STR—SD _ 1 ON i
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Selecting the reversible operation by frequency setting signal

" Polarity reversible operation selection [614]
Allows the forward {positive polarity) or reverse
(negetive) operation ¢ be selected by setting the analog

sigmal polarity using the auxiliary input signal terminal Output Trequency (Hz)

(1K or 1E). 50 . Forward ran
e e e+ e ik o e
Set value | Polarizy Reversible Operation . . 10 2’?" across T e 1
T - . —_— Frequency . Lerminals 2 and 3 :
¢ i Disallowed (Suap if negative polarity is given) sotier ) 22 ,4/ '
1 i Allowed ~ /‘ ‘ !
. |2
Operation signal ~ SV " 5\?‘

- . . s ’ - .
Use the auxiliary nput terminal only t;o Qerfur_'m forward %l:)"_?t\'; NE dIF s Oy Frequency setting
or reverse operation’ by the frequency setting signal only . signal (across
independent to start signai STF or STR. The frequency X . : -\ 1E and 5)
setting signal iz added to a command {voltage) if the K Inverter® L _ __ . 4 fin 5
command has been inpul across terminals 2 and 5. . ¢ [Reverse run L V' across

terminals 2 and §

Adjustment for automatic restart after instantaneous power failure or commercial
power supply to inverter switch-over operation

| Cushion time for automatic restart after instantaneous power failure or commercial

power supply to inverter switch-over [6f6] ' :

Indicates the voltage rise time for amomatic restart control. Allows the optimum operation to be
performed by setting this time a little longer when the load (inertia etc.) is large.

Factory setting = 0.5 seconds ) )

Note: For models 11K and below, this time may only be set when the FR—ZNS option is used.

Reset time for automatic restart after instantaneous power failure or commercial

power supply to inverter switch-over [617]

i FR—Z340- 11K, 15K and 22K slandard-equipped with the instantaneous power failure automatic restart

‘ and commercial power supply to inverter switch-over operalion functions. Define as follows to
verform either of these functions. The reset time indicates a period of time required to commence

i conirol for the aptimum restart. o

s Automatic restart after instantaneous power fzilure or commercial power Reset time
Ser Value N . . .

_ supply to inverker switch-over operation 22K, 3K -

: 9999 (Factory setling) Disallowed 4 seconds

1 [~ -
! 0 Resel time is set to the value indicated on the right. ‘i‘gK Lo iZK'
: 01 to 5 Allowed 3% Reset time may be defined between 0.1 and § sec. in v seconds

: accordance with the load specifications (inertia, torque).

Note: 1. Por the 7.53K and lower capacily madels, the above setting is variable ever thowugh the
FR—ZNS option is pot used in the tnverter.
2. For the terminal (C8) used for operation, sce the inverter insiruction manual.
{models 11K to 22K)

3%When the FR~ZNS option is not used (75K and betow), setting @ or any of 0.1 to 5 enables function [ZIZ] even though it has
been disabled (sstting 0) , so that free running restart operation canr be performed by this current {imiting function when
the power is restored. At this time, restarting is effected after the above reset time has elapsed. At ordinary power-on, the
inverter also starts control after the above reset tims has slapsed.

Setting to smooth backlash of relduction. gear

Stopping frequency during backlash acceleration
Stopping time during backlash acceleration %‘J ping frequency during backlash deceleration
Prevents the inverter from tripping due to 2| . . . . .
excessive torque on the motofzhag:ft caused by Stopping time during backlash deceleration
backlash of the reduction gear during switching
from ferward run to reverse or vice versa or
during deceleration.

Bffcctive for slarting a load having excessive _L’ST@
iner_iia, e g. fan. Ny
Setting 3 in function [Z[8] switches the frequency Cutput
jump function BIT. to (E4] to backlash frequency
prevention mode.
£
i . ) at ot
: T 7
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Adjusting and selecting the output signal (open collector transistor output)

ﬁ tUp-to-frequency sensitivity
<Terminal SUZ3¥

Allows the output signal “on” range to be
adjusted between 1 and 100% of the
-running frequency when the output
frequency has reached the running
frequency.

i
i Running frequency . )

Adjustable range
13

Output frequemcy

ore

Time

Dutput signat

. Tevel
across SU and SE aw leve

Iigh level

QOutput frequency detection at reverse
run [403] :
<Terminal FU Terminal SUZ»%
Allows the magnetic brake operation
timing lo be changed for forward run
(upward motion) and reverse run
{downward motion) during elevating
operation, etc. The parameter is set to
“9909" before shipment and the output
frequency detected (10H2) is the same at
forward run and reverse run.

[Porward run

Freguency deteeted 4137

—— Time
i"req uenc{U

! detected Reverse run

Cutput freguency

Alarm code output sefection [6]3!
Allows the alarm code to be ontput from
the open collector output terminal as a
4-hit digital signal &t occurrence of an
alarm.

Output frequency detection a1z

</Terminal FU>>

Allows the required frequency to be set as
appropriate between 0 and 360Hz.

The signal across terminals FU and SD is
switched low if the output frequency reaches
or exceeds Lhe set valie and is switched high
if it drops below that value. This facility
may be used for mechanrical brake uperation,
open signal, etc.

Setting “9999” allows the FU terminal to be
used as an ouiput ierminal which indicates
“PU operation mode.”

I Detection ltequency

'
3

Can be set as required. |

Ouiput Trequency |

Low ievel

Output signal
acrass FU and SE

High level

%Setting 9999 in function @] allows the SU
terminal to be used as the second output
frequency detection terminal,

At this time, the detection frequency 1s the
value sel 1n )3

Dutput Termimuﬂ!—

Set Value

1 2

Normal =

Opecrating status signald

Alarm -

Note: For more infermation on the alarm codes, see page 57.

WMidentica! to the nutpul signat at the sel vafue of Q.

; 0 (factory setting) T
SU 'L Ugp-io-frequency Ala..r-r;“cot;c— l;it 3
QL ll Overload alarm Ai;;—r;n r.t::d_c.—hit 2
IeF I Instantaneous power failure Ala;r;”mclc hit 1
FU Freguency detection r'\i;lm rode Lit @

Alarm code signal

L
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Setting the speed display in R.P.M. or Engineering Units.

Speed display (317

Allows the speed monilored to be indicated as motor
speed(RPM) Joad shalt speed, or line speed (m./min}
instead of frequency (17z).

The motor speed is indicated as a synchronous speed

n terms of the outputr frequency and doss not mateh
the actual rotation.

Qutput Frequen c} D)

Sct value =0 . . .
b value indicated (Factory setting)

Set value =2 to 10{Num-

i A Motor speed (rpm) indicated
her of maotor poies enteved

Set value = 11 to 9998 Load speed indicated3%

Example
1. Speed indication
To drive a 4-pole motar

{Set vatue| —

Indicated value = 1500 or 5011z equivalent,

1. % Enter a spéed at 50Hz The speed indicated may
not mateh the actual speed due to motor slip. When
motor speed or toad speed indication has been selected,
all functions defined in frequency {Hz) must be sel in
moter speed or load speed {with the exception of the
third functions excluding frequency meter calibration).
In this case. Lhe fraction part is omitted.

2. Do not nuse the A , ¥ keys when changing the
running speed from the PU. Instead input the speed

digitally. eg (I @ L {Q keys.

2. Line speed indication
. 58m,/min at 50Hz

Then at 50iz motor speed the indicated value on
PU will be 55m“min.

The speed at 50Hz must be entered. The value

: Note:

Note: Enter an even number (number of motor poles) entered must be within the range 11 to 9998
bctween' 2 and 190. Any odd number entered ¥f 10 is entered, for example, the speed of a
results in an error. 10-pole motor is indicated.

Monitoring display
PU menitoring display switching oot Valoe Display Data

In addition to the normal menitor display function of
Velts, Amps, and Hz, by setting Pr.76 10 any of the set
values in the table, extra information can be displayed
opposite the “V" LED on the PLU urit during motor,”
inverter operation as indicated in the "Display”™ table
QRPOSite,

Note: 1. The regenerative brake operating factor and
peak output current are indicated in terms of
Lhe maximum values during operation,

The peak output current 15 indicated in terms of
maximum valee while the slart signat (STF or
STR) is on.

0 Gutput voltage (V) (factory setling)
DC bus link voitage (V) (DC voltage)
chc;'lerativc brake operating duty (%)

Peak cutput current (Amps) (effective value)

: Error number

o D e

2. For full information on the error numbers, see
page 18,

-Calibrating the frequency meter, digital display meter

e

Frequency meter calibration - [C— 1 !

Allows the frequency meter connected Lo the mverier to
be cabibrated by the PU without using a calibration
resistor. For Lhe calibration method, see page 44

Frequency meter
imA full seale

imé

RS -

V% .
| !
L

S o

® Pulse output specifications of the FM
terminal

Corncction of a digital counter allows the frequency

{Hz) or speed (m min) Lo be displayed digitally.

(The actual speed is not dispiayed.)

|

sv i [1[1

le—>

FM terminal reference output frequency
Allows the pulse train signal from the FM terminal to be
displayed on a digitel counter. Allows setting of the
inverter outpet {réquency at the FM terminal pulse train
signal frequency of 1200Hz. For operation at 50Hz er
higher, change this parameter in addition Lo the
“frequency at S5V input” (parameter 20).

Digital meter

’_f— Lo | (1200Hz)

Pulse width <— Adjusted by lregiency meter calibratinn

C—1

Set in KM terminal output reference (requency [B18)

" Pulse cycle

Nole: b

At 50H:z2, parameter C— 1 s factory-get to 1mA full-scale and paramecter 38 to 1200MHz M output frequency.

2. When the voltage across terminals M and S is measured by a lester, the reading is about 3.5V at the maximum
outpul frequency. (When a display meter is not connected.) '

3. When connecting a digital, this counter must be calibrated first.
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Adjusting the output frequency

Frequency setting voltage bias [C— 2]

Frequency setting voltage gain [C— 3

Frequency setting current bias [C—4
Frequency setting current gain [C—5
Allows the output frequency to be defined
appropriate in relation to the frequency
setting signal {0 to 5V, 0 to 10V or 4 to
20mA DC).

[Bias]

Modifies the output frequency in reference to
the setting signal entered across terminals
i 2 and 5 (or 4 and 5).

Modifies the output frequency with respect to
the setting signal entered across terminals 2

it is taken by the inverter ms 5V {(or 10V) or
20mA signal.

See page 44 for the setting method.

and 5 (or 4 and 5) when given signal is zero, |

Output frequency

(50Hz)

(Hz)

5V
10V
P 0mA

g Freguency setling signal

¥Setting this valne automatically changes the
“frequency at 5V input” (function 20) or
“frequency at 20mA input” (function 21).

Alarm Code OQutput

Any alarm definition can be output as a 4-bit binary signal. The output signal is dutput
from the open collector transistor output terminals, SU, OL, IPF, FU of the inverters

terminal block.

Correspondences between the alarm definitions and alarm codes are as follows. The
parameter unit also allows the alarm definition to be identified in more detail by the

error numbers. See Pr.76 setting 4.

Alarm Definiiion Display Output Terminal Signal On/ OIf3% I (Alarm
(Protective Function) sU OL IPF FU Cade)
Normal opergﬁ—i;r; lllll - 0 0 0 0 0
B During accclcrat.f;_n‘_ ———— ‘EC 1 0 0 0 1 1
Overcurrent shutoff | PUFing constant-speud 0C 2 0 0 i 0 2
Durring deceleration 0oC3 0 4] 1 1 3
Regenerative overvoliage shutoff OovT 0 1 0 0 4
Electronic Motor protection | THM 0 1 0 1 5
therrmal relay |lnverter proteciion THT 0 1 ) 0 i —6—
Instantaneous power [ailure IPF 0 _—1 1 1 7 -
Undervoliage UvT i | o 0 o ' s
Fin overhoat FIN 1 0 B T 1 I 9
Brake transist.;:)—r_é.larm BE ' o 1 0 B A
Output side grouna fault overcurrent GF 1 0 1 1 B
External thermal relay operation OHT 1 1 0 0 C
Stall prevention activated stop . OLT 1 1 0 1 D
Inverter-mounted option alarm QPT 1 1 . ; 1 0 E
Paramster storage memory alarm_iL PE 1 1 r 1 1 F

+ {0 autput transister off, 1 :output iransistor on {common terminal : SE)
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6. SPECIFICATIONS

Standard Specifications

Item

Ambient temperature

Specifications ’
Operating —10°C to +50°C
Storage —20°C to +65°C

Ambieni aumidity

90%R.H max.

Non-condensing

Operating ambient

No oil mist and corrosive gases, Minimal dust, diri.

Cooling method

Self-cooling

Connection

Inverter mounted or through cable FR—CBL

Power supply

Power supplied from the inverter

Display LED display (4-digit, 7-segment LED and indicaior lamps)
Keyboard 24 keys (covered with polyurethane film)
B Size S 150 {HY x 70 (W) x 16 (D) |
Weight 0. lkg

Number of write times

100,000 times max.
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Dimensional Diagrams
® Parameter Unit

2 | ) P

L

146
150

2-M3 screw é é
1¢ MTSUBISHI H— |- +
—
g el s Ji
T - (Unit : am)

] U = :
|
R
a —
Inverter side FU side
Type L (m)

FR—CBL 01 1
FR—CBL 03 3
FR—CBL 05 | 5
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New Customer

New Customer

Pr. No Setting Range | IE)%%%¥ Settings Sattings New geki?itl?gn;er
0 010 30% See page 49. ' S
i 8 to 120 Hz 120 Hz .
2 .0 to 60Hz 0 He |
3 50 to 360 11z 50 Hz !
1 { to 360 Hz 50 Hz
N 0 to 360 Hz 35z
& 0 to 360Hz . 10 Hz
7 0.1 to 3600 seconds See page 49.
8 -1 0.1 tc 3600 seconds See page 49.
9 0 to 999.9A See page 49.
0 0 to 60 Hz 38z _—
| 0 to 10 seconds | 0.5 ssconds |
12 0 to 20% See page Al.
13 0.5 10 10 Hz 0.5 Hz
14 0.1, 2 3, 10, 11, 12, 13 0
E 010 360Hz 5Hz N B
16 0.1 to 3600 seconds 0.5 seconds
7 0, 1 0
18 120 to 360 Hz 1208z |
19 0 to 500V, 9999 9993
20 1 to 360 Hz _60Hz L }
21 1 to 360 Ha 60 Flz )
22 0 to 200 % 0%
23 10,01 to 3600 scconds _See page b2. | _ _
24 ¢ 1o 360 Hz, 9999 9999
25 0 to 360 Hz, 9999 9999
|26 | 0 to 36011z, 9999 9999
27 0 to 360 Hz, 9999 9999 ]
28 01,2 0
28 0,1, 2,3 0
30 0to 30% See page 51,
a1 0 to 360 Hz. 9999 9999 ] 1T . |
0 to 360 Hz iHe | . o
39 0 1o 360 Hz, 9999 9999 |
0 tn 360 seconds 0.5 seconds
33 0 io 360 Hz, 9999 0999
0 to 360 Hz . 1Hz
a4 | 010 36011z, 6999 - 9999
0 to 360 seconds 0.5 seconds
35 | 0 to 360 Ha, 9999 9999
36 0 to 360 Hz, 9999 9999 _ )
37 See page 57. 0
38 | 110 360Hz 50Hz _ | |
a9 | 010 2I5A, 9669 9999 -
0 to 215A See page 52. B
1 0 to 200 % 0 - .
0 to 1000 % 100 %
41 1 1o 100 %, 9999 10 %
B 0.5 to 360 Hz, 9999 6 Hz
B 0.5_to 360 Hz, 9999 9909
) 0.5 to 360 Hz 6Hz ,
It 0.1 to 3660 seconds 5 seconds i
45_ 7 0.1 to 3600 seconds, 9999 9999 5
16 0 o 30%, 9999 R e A |
47 50 to 360 He, 9999 9999 1
48 0 to 200% 150 % L
g | 0 io 360 Hz 0 Hz
50 | 0, 1, 2 0

80
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DATE INSTALLED

Next Service

MACHINE TYPE & SERIAL No.

it Factor New Customer New Customer | New Customer
Pr. No Setting Range Defaul¥ Settings Settings Settings
63 0,12 0
©64 0,1 0 o _
66 0.1 to 5 seconds 0.5 seconds
7 |0, 0.1 io 5 seconds, 9999 9989 I
I 0.1 _ 0 1 I
X716 0, 1,2 3 4 N 3 ’
I 0, 1 0
8 0,1,2 | S
79 . 612 0 ' N i
G 1 | 0toc 360Hs ! OHz i i
C—2 ¢ to 120 Hz 01lz .
c-3 | 0 to 3601z i 50Hz . |
[ Co4 [ 0tc 120Hs ; 0Hz | .
c-s | 0 to 360 Hz | 50Hz
Date
Signature
Machine Ref.

_, INVERTER SERIAL No.

MOTOR TYPE & SERIAL No.
| TYPE -
Feer. No. |~ -
KW Tmeur
SPEED INPUT
VOLTS | | wrur.
Camps | IINPUT

MMotor nameplzate data.

'MACHINE LOAD CLASSIFICATION

CONSTANT TORQUE

VARIABLE TORQUE

| CONSTANT H.P.

MOTOR SPEED RANGE To rpm
0—5V
INPUT CONTROL | 0—10V
SIGNAL £ 20mA ]
- other
NOTES

PEASE KEEP THIS MANUAL IN A SATFE PLACE.

In the unlikely cvent that this motor machine/inverter combination does not perform

as expecled, the service history record will help to expedite a speedy solution to your

problem.

Please contact vour local supplier and have this page handy for your reference. -

Thank —vou.

MITSUBISHI

ELECTRIC CORPORATION. JAPAN.

&1
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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.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




