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SETTING RECORD . i | S o

- This seal is used to record function set values and check the data of the functions. Setting Record (for FR-A200E-UL series) Part 2

Apply the seal to the inverter surface, operation box, etc. as required. — - o Fatory s
. unction| Pr. No. < ame : | Setting Range "
(Note: Do not apply the seal to the rear surface of the inverter front cover.) , i Displey | 27 197 onde | seting|SetVaiue
. H overter isplay data sefection el 0 14, 17,
1 ’ . 1 ; o |52 |PU main display data selection Set Main__ |0, 17 1020, 23, 24 [
. - 2
- : - : " g 53 |PU level display data selection Setlvl. |90 50147, 1
Setting Record (for FR-A200E-UL series) Part 1 | H TRI SRR,
i z 54 |#M terminal tunction selection sotrm 1820 101t ;°3- 1
Function | Pr. No. Name gg:lea"y Setting Range Fs“:é‘l’,:g' g:t‘va'ﬂf; g 118, 121
0 Torque boost (manual) Tra.Bst1 |0 to 30% 1 55 Frequency moailoring reference CalbFM £ |0 to 400Hz 60Hz
T [ haximum reauency MaxF1 0 to 12002 1200z 56| Current monitoring reference CalbFM 110 to 500A 2]
2 | Minimum frequency j MinF1__ |0 to 120Hz oHz o w .
57 [Restart coasting , 9999
2 3 Base freauency VFoaserT [0 1o 400mz —+—Sonz $:2 estart coasting time RestrtT1  |010 5 seconds, 9959
2 4 __|Multi-speed seting (high speed) PresetF1_ [0 to 400Hz 60Hz g? B
s 5 | Multi-speed setling {middle speed) PreselF2 |0 to 400Hz 30Hz : - 22 58 |Restart cushion time RestiT2 [0t 5 seconds 1.0'second
e 6 |Mulli-speed setling (fow speed) PresetF3_|0 lo 400Hz 101z -
& - 0 to 3600 seconds! . es
-] 7 |Acceteration time Ace Tt [ e revonds 2 ! 58 55 |Remte sstting fnction sctect oot o 1.2 .
i - 3600 coconeeT " i £3 omote selting function setection mt Se 1,
! 8 |Deceleration time DecTt (o103 oot , 32 B )
S |Electronic thermal O/L relay Sel THM__|0 to 500A -3 : 60 |intoliaehl mode seloction iMode lowe 6 7
10__|DC injection brake operation Irequency DC BrF 010 120Hz,9999 | Mz 61 |Reference | for intelligent mode B — ot 500A. 5558 5058
11 |DC injection brake operation lime poerT [Ji0f0seconds. | o5 seconds ) ) : 762 |Ref. I for intelligent mode accel. ” — [oto200%, 9899 3998
63 Ref. | for inteltigent mode decel. ! - 0 to 200%, 9999 9999
12 ita, DCBrv_|01030% = : B
= g:ir':":cm" brako volage e To o oy 64 |Stanling ( for elevator mode — |00 10Hz, 5898 9995
g : 65 __|Retry selection Retry_|Oto5 0 :
14__|Applicd load selection Load VF_ [0,1,2,3,4.5 [ > - |
I3 Jog JOG F 0 to 400Hz Mz 66 Stall prevention operation reduction starting frequency} Stil coF Oto 400HZz 60Hz . !
08 foquoncy FIPE T g v 67__| Number ofretrios at alarm occurrence Relry No_[0 1o 10 o | :
16 ' |Jog acceleration/deceleration lime JO6T  Joto360seconds | 0% seconds 2 68| Rotry waiting time Retry t |00 10 seconds 9959
: 17__|Exlernal thermal O/L relay input JOGIOH__10.1,2.3 [ T 69__ [Retry count display erasure Rety N[0 [
i 18__|High-speed maximum frequency Max.F2 1120 to 400Kz 120Hz . 2 70 |Special regenerative brake duly Brouy |00 ::3;0;;7 30% M 3
0 to 1000V, 8888, ] .
: 19 |Base Irequency voltage V Fbase V gg;g 9899 % 71| Applied motor SetMotor {010 8, 13 to 16, 20 0
| 2 20 { Acc/DecF |1 to 400Hz 60Hz % 72 PWM frequency seleclion PWM F 0.7 to 14 5KHz 14.5KHz
]
£ 21__| Acceleration/deceteration lime increments iner.T 0.1 [ < 73 |0to 5V, 0 to 10V sefection ; EX10V_ [0105, 1010 15 1
: 5 22__|Stall prevention operation level SurPvi__|0 tb 200%, 9969 150% 2 74 |Response time for analog signal iPfiller __[0to 8 ]
i 5 Stail ion level i icient - H 75__|Reset seleclion/PY disconnection detection RES Mode |0, 1,2.3 ] .
; [ %, 9999 9998
| % 2 |atdoubte speed SUIPv2  |Oto 200%, 999 & 76 | Atarm code output setection Alarm OP_10,1,2,3 0
i § 24__ | Mulli-speed setting (speed 4) PresetFa |0 to 400Hz, 9599 9959 - 77 TParameter wrile disabls selection Enablewr 0.1.2 o
° 25 |Multi-spoed setting (speed 5) PresetF5 |0 to 400Hz, 9999 9999 P 76 |Roverse rolation prevention selection EnableFR J0.7.2 3
3 26| Muili-speed setling (speed 6) PreselFe. |0 to 400Hz, 9999 5589 - g 75 |Operation mode setection Gonthods (010 87 o
1] 27__|Muili-speed setting (speed 7) PreselF7_|0 to 400Hz, 9999 9995 80 |Motor capacily Motor KW ]0.4 to S5kW, 9999 5999
% 28__|Mulli-speed input compensation Fre.comp |0, 1 [ - 174,612, 14,16 !
81 |Number of motor pot Mpole No |2 8.6 12.14.16, 9999
. 29| Acceleration/deceleration pattern Acc/DecP [0.4.2,3 [ umber of molor poles pole No 19590
« H 30 |External brake resistor selection Br.Set 0,1 0 : 83 Rated motor vollage MotorV__ 10 to 1000V 200 6
| 3 Frequency jump 1A Fjump 1A |G to 400HzZ, 9999 9599 . :4 Rated motor frequency Motor [ 50 to 120Hz. 60
i 33 |Frequency jump 16 Fjump 18 |0 to 400Hz, 9599 5998 ) . 6 | Auto tuning setling/state AuloTune |0, 1, 101 1
! 33 |Frequency jump 2A Fiump 2A_|0 to 400Hz, 9598 9999 ; 2 145__|Parameter unit language switching . Putang [0,1,2,3 1 !
| 34__|Frequency jump 28 ) Flamp 26_|0 to 400Hz, 9599 9859 £ 155 |RT activaled condition Riset 0,10 4 1
35 | Frequency jump 3A Fjump 3A_|0 to 400Hz, 9995 9959 5 1156 _|Siailprevent. select at regeneration St Pry  |0to31,100 1
36 __|Frequency jump 3B Fjump 38 |0 to 400HzZ, 9999 9999 z 157 | oL signai waiting time OL delay gslgszs 30C0Rd8, | 1 geconds
i i 4 ] =
37 |Speed display Dispunit__|2to 10, 11 to 9998 5 - - - SR
38__|Automatic torque boost A TrqBst_|0 to 200% ) | 3 158, |AM terminal function selection LU 4 1
35| Automatic torque boost operation starting current NoLoad | |0to 500A [} P 759 |PWM fdecroase al low speed PWMaT |0, 1.2.3 T
= 40__| Output terminal assignment Seleciop |0 to 5999 1234 300 | FM terminal calibration M Tuns — =
o | sE, 41 |up-to-frequency sensitivily ) SU Range (010 100% 10% £, 901 _}AM terminal cafi AM Tune — —
! TES : 2g 902 | Frequency selting vollage bias ExtVbias_ |0 to 10V O lo 60Hz OV OHz
| 2% 3 42 |Oulput frequency detection SelFU FW |0 to 400Kz 6Hz . - a8 803 __|Frequency setting vollage gain Extvgain _[Oto 10V 1 to 400Hz | "5V 60Hz H
i £33 , 83 904 | Frequency selting current bias Extiblas__ |0 to 20mA O to 60Hz | 4mA OHz i
i 33 43 |Output frequency detection al reverse fotation SelFU RV [0 to 400Kz, 9999 9999 e omA i
e - 905 | Frequency setting ‘current gain Extigain |9 10 20 20mA 60z H
44 |second acceleration/deceleration time AciDect2 |§10 3600 seconds! | 5 seconds ‘ 5 . - - - |
o 0 to 3600 seconds/ - Note:*4 Inverter output current (A) |
s 45 |Second deceleration time Dec.T2 |0 to 360 seconds, 9899 *5 The setting range depends on the inverter capacity: (0.4K to 1.5K)/(2.2K to 7.5K)/(11K and up) '
g 9998 *6 The factory setting for the FR-A240E-UL (400V) series is 400V. P
< 48 |Second torque boost Tre.Bst2__[0 to 30%, 8999 8999 . “7 Pr. 79=6 is set, switch-over function is selected.
g 47__|Second VIF (base frequency) VFbaseF2 |0 to 400Hz, 9998 9598
'§ 48 - |Second stall prevention operation current Stall2 | |0 to 200% 150% . . =
B 45__ | Second stall prevention operation frequency Stailz F__|0 to 400Hz o | 1
i 50__|Second oulput frequency deleciton SelFU 2|0 to 400Kz 30Hz
e MONITORING MODE DISPLAY LABELS
i .
: 2 5 socands (7 8K o ":W">-1f(:';°°"“s (11K or up) , These are monitoring mode display labels for the parameter unit.
i ated inverter output curren .
] Provided that D 4K ..2.64.0.75K.... 4,34 Z0OV series) To display the motor speed (rpm), line speed (m/min) or the like, apply the
{ Dt DYDY y : : s " woangm :
: 2.2A (400V series) required labels on the left to the unit character portions "Hz", "V" according to the
- - display unit.
| . l Note: For the speed display method, see the instruction manual.
| Inverter "ED
o Apply the display labels 1
. . . . . . . . : e display labels to
rpm  rpm  r/min t/min V m¥/min m*/min I/min I/min m/min m/min CHSRSRSH iy m‘;‘;g porhong Y
77— .

" Parameter unit

A kw . x0.01 ' i L
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FOREWORD

ﬂrhank you for choosing the Mitsubishi “FREQROL-A200E" high-function, ultra low-noise irh
verter.

* Information given in this manual
This instruction manual gives handling information on indtallation, wiring, parameter unit
operation, etc. as well as maintenance and inspection procedures.

o Before using the inverter
Before using the inverter, please read this manual carefully to use the equipment to its
optimum. After reading this manual, please keep it in storage.

o Attention
\ Please forward this manual to the end user. /
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PRECAUTIONS FOR HANDLING THE INVERTER

Incorrect handling might cause the inverter to operate improperly, its life to be
reduced considerably, and in the worst case, the inverter to be damaged.
Please handle the inverter properly in accordance with the information on each
section as well as the precautions and instructions of this manual.

Use the power supply within the permissible power

supply specifications of the inverter.
Power
supply

\\\ No-fuse breaker or earth leakage circuilt breaker (See page

/ Power supply specifications (See page 169.)

183.)
The breaker should be selected with care since a large inrush cur-
rent flows in the inverter at power on.

No-fuse breaker (NFB) <S>

or earth leakage circuit m

breaker (ELB)
\\‘\\ Magnetic contactor (See page 183.)
The magnetic contactor need not be provided. When installed, do
not use it to start or stop the inverter. It might cause damage to

Magnetic the inverter.
contactor (MC)

Power factor improving
AC reactor (FR-BAL)

Place of installation (See page 12.)
The inverter life is influenced by ambient
temperature. Use the inverter at the am-
bient temperature as low as possible
within the permissible range. This must
be noted especially when the inverter is

Installation of the reactors

(See page 166.)

The reactor (option) must be used
when the power factor is to be im-
proved or the inverter is installed near
a large capacity power supply
(1000KVA or more and wiring distance

installed in a panel.
Wiring (See page 15 to 24.)

within 10m). ] Wrong wiring might lead to inverter dam-
Use either of the following reactors ac- age. The control signal lines must be
cording to the model used: kept sufficiently away from the main cir-
+ Power factor improving DC reactor . cuit cables to protect them from noise.
(FR-BEL)
5.5K to 55K (200V, 400V) N

(The DC reactor cannot be connected
to any inverters of 3.7K and down.)

A

Inverter
+ Power factor improving AC reactor Fower.factor
(FR-BAL) improving DC l
0.4K to 55K (200V, 400V) reactor (FR-BEL) pee!

\ / Equipment connected to the output
side
Do not connect a power capacitor,
= surge suppressor, or radio noise filter
Ground (FR-BIF or FR-ALF option} to the in-
verter output. (Connect the FR-BIF or

FR-ALF to the inverter input.) Other-
wise damage might resuit.

Mg

Ground

To prevent an accidental
electric shock, the motor
and inverter must be
grounded.

Ground



1. PRECAUTIONS FOR ORERATIOQN -

S

Safety Insgructlons

electric shock.

o Wheam powor Is on, do not access the Invortor

There are dangerous voltages inside the unit. If inter-
nal inspection is required, switch the power off and
check that the charge lamp is off before removing the
cover. (For the location of the charge lamp,.see the
terminal block arrangement diagram on page.175.)

Charge
IamP
G Lit to indicate that the unjt is
charged with high ‘voltages.

Especially in an application where the cover is re-
moved, the high voltage terminals and charge section
are exposed. Hence, the inverter must be |nstalled in
a panel so that it is inaccessible from outsnde o

¢ The unit must not be modified.

e When the charge lamp is lit, do not touch the
terminal block and the charge section on the
printed circuit board.

Since there still remain charges at the elsctrolytic
capacitor in the unit, you may receive an electric
shock. Before wiring the motor and inverter, confirm

that the charge lamp is off as described above.

— (1) Thkfourowlng points must be obsstved to—

-

—(2) The folowing points must bo obsorvod to—
¢ prevent fire.

o After checkl_ng the ratlng' plate ‘o~_n the Iinverter,
connect the three-phase power supply within the
rated voltage range to the terminals R, S, T.

I & .40QV class power supply is connected to the 200V

class inverter ar to the other terminals (such as the
output terminals U, V, W of the inverter), the internal
parts of the inverter will be damaged

A fuse I8 not bullt in the inverter. Provlde the input
powor siipply of the Inverter with an appropriate
no-fuse breaker. (See page 183)

Install the inverter on a non-combustible surface.

A discharge resistor for brake is fitted on the rear side
of the inverter models of 7.5kW and down. If high-duty
operation is repeated, the surface temperature of the
discharge resistor may rise to high temperature
(approx. 150°C maximum). The above models must be
installed on a non-combustible surface (e.g. metal).

For the models of 11kW and up, install them on a
non-combustible surface to prepare for an accident.

« Connect the terminal &) of the unit.

The motor must aiso be grounded. If it is not grounded,
a leakage current may cause an electric shock.

— (3) Retry function

e This inverter allows a "retry function" to be set.
With this function, the inverter automatically re-
sets an alarm at its occurrence and restarts
operation.

When this function has been selected, the inverter
automatically restarts operation after an alarm has
occurred. (For more information, see page 126.) If an
alarm has occurred in the inverter, the inverter will
restart automatically. Therefore, use care not to be
caught up in the motor and machine.

— (4) High-speed current limit function

¢ This inverter has a function to persist in operation
by preventing an excessive load from resulting in
an overcurrent alarm.

Hence, especially when a load has suddenly become
heavy oh a machine operating through a predeter-
mined lift, such as a cargo-handling machine, this
function may be activated to continue operation at
high speed, colliding against an end stopper at high
speed. To prevent this on the machine operating
through the predetermined lift, set the inverter or make
up an extemal sequence to stop operation if the high-
speed current limit function is kept activated.




When using the inverter, note the following points.

]
Use the inverter within the permissible ambient tem-
perature range.

Since the life of the inverter is greatly influenced by ambi-
ent temperature, use the inverter at the lowest possible
temperature with the permissible range. The installation
direction and environment of the inverter must also be fully
noted. (see page 12.)

The inverter will be da'r‘gpg_ed It the power supply volt-
age Is applied to the output side of the inverter.

The application of the power supply voltage to the output
terminals U, V, W will damage the inverter. Check that the
wiring and operation sequence (such as the commercial
power supply-inverter switch-over circuit) are correct.

Power supply

Information on radio Interference

High-frequency components included in the input/output
(main circuit) of the inverter may interfere with communi-
cation equipment (such as AM radios) used near the in-
verter. In this case, install the optional FR- BIF radio noise
filter (dedicated to the input side) or the FR-BSFO01 or
FR-BLF line noise filter to reduce such interference.

For guidance on noise reduction, refer to p.152 - Section
28.4.

Do not perform the Insulation resistance test on the

control circuits of the inverter.

Before measuring the resistance of the power supply cable
and motor using a megger, disconnect the cables to the
inverter or connect the terminals as shown below.

Connect.

Do:mot ipstal the power_ capacitor, surge suppressor,
and radio nolse filter (FR-BIF option) on the output side
of the inverter.

If any of the above components is connected, the inverter
will trip and the capacitor and surge suppressor will be
damaged. Disconnect if any. (Connect the FR-BIF radio
noiss filter to the input side.)

Inverter

Du not use the magnetic contactor on the power supply
side to start and stop the motor (inverter). -

Frequently repeated on/off of the magnetic contactor will
lead to an inverter fault. Where possible, use the start
signal to start and stop the inverter.

Power supply
Magnetic

contactor
(MC)



2. STRUCTURE

2-1 Structure

Inverter LED Chassis —__ [+ °
{diecast or
Parameter unit plastic)
Replaced by an accessory cover on
the model which is not equipped Brake
| with the parameter unit. resistor
Capacity plate
- Rating plate 9»'1: L
Cooling™ ™ [it =27
fan .'
_Cooling air

Front cover

<FR-A220E-3.7K rear view>

B FR-A220E-11K to 22K-UL, FR-A240E-11K to 22K-UL
(Not equipped with the brake resistor.) »

Inverter LED

7 Accessory cover
When using the parameter unit, re-
move this accessory cover and install
the parameter unit in this position.

~ Front cover

Capacity plate

<FR-A220E-11K rear view>

H FR-A220E-30K to 55K-UL, FR-A240E-30K to 55K-UL
(The chassis and cover are made of steel. These models are not equipped with the brake resistor.)

When using the parameter unit, re-
move this accessory cover and install
the parameter unit in this position.

S
\‘\\‘wﬁt\ Front cover

[ I~ Capacity plate
(il
\h il Rating plate
9 Front cover installation screws (4 places)




3. REMOVAL AND REINSTALLATION

3-1 Removal an Reinstallation of the Front Cover

B FR-A220E-0.4K(P) to 7.5K(P)-UL, FR-A240E-0.4K(P) to 7.5K(P)-UL
« Removal

1) Hold both sides of the front cover top.

2) Pull the cover toward you.
(The cover may be removed with the parameter unit on.)

« Reinstallation

1) Fit the sockets at the cover bottom onto the catches of the
inverter.

2) Using the catches as supports, securely press the cover
against the inverter.
(The cover may be reinstalled with the parameter unit on.)




H FR-A220E-11K to 22K-UL, FR-A240E-11K to 22K-UL S
+« Removal

1) Remove the two installation scraws at the bottorf of the
front cover. Cos

2) Hold both ends of the front cover bottom and pull the cover
toward you.

1) Fit the catches on the inside of the front cover top.into the
sockets of the inverter.
2) Securely press the cover against the inverter.

/ ol (Y
it
e 10

W! I

3) Fix the cover with the bottom installation screws.




Hl FR-A220E-30K to 55K-UL, FR-A240E-30K to 55K-UL
e Removal

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

1) Fix the front cover with the installation screws (4 places).

Note: 1. Fully check that the front cover has been reinstalled securely.

2. The same serial number is printed on each of the capacity plate on the front cover and
the rating plate on the inverter side face. Before reinstalling the front cover, check the
serial number to ensure that the cover removed is reinstalled to the inverter from where
it had been removed.

Example:
Capacity plate A4615
Rating plate  A4615 0001

4-digit serial number

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

Note: 1. Do not use any solvent, such as acetone,
benzene, toluene and alcohol, that will cause the
inverter surface to dissolve and the paint to peel.

2. Do not clean the lens of the inverter LED with a
detergent or alcchol,




3-2 Removal and Reinstallation of the Parameter Unlt

To ensure safety, remove and reinstall the parameter unit after switching the power off.

Bl Removal

=t=Tls

=

7/

1) Hold down the top button of the parameter unit and pull the

parameter unit toward you, using.the catch as a support.

M Reinstallation
o Direct installation onto the inverter

Fixing hole
Catch

=]

=it

Installation

screws g

PR
o N

Guides

1) After fitting the fixing hole of the parameter unit (PU) on

1)

2)

the catch of the cover, push the parameter unit into the
inverter, using the catch as a support.

Securely insert one connector of the cable into the connec-
tor of the inverter and the other cable connector into the
PU connector.

Insert the cable connector along the guides of the inverter
or PU connactor. (If the orientation is incorrect, the inverter
may be damaged.)

After plugging the cable connector into the inverter con-
nector, fix it securely with the installation screws.

» Installation using the cable (option)

Note: 1. The parameter unit must be installed to the inverter with the front cover fitted.

2. During installation, do not apply force to the display (liquid crystal).
3. The parameter unit can be used with any of the FR-A100 and 200 series inverters.




3-3 Removal and Reinstallation of the Accessory Cover

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

« Removal

=

V4

Catch

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

« Reinstallation

Fixing hole

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




4. PRE-OPERATION PROCEDURE

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the
inverter side face to ensure that the type and output rating agree with your order and the inverter.
is intact. , :

Capacity plate

i

Rating plate R \

MITSUBISHI . INveRTER
woDEL FR-A220E-Q.4KP-UL _«——" 1nverter type'f
INPUT "3 **A  SPH __ AC200~220V BOHz. - Applicable |

Rated output — OPH _AC200-230V OOMz power supply!
CUPTENtwm——— > QUTPUT i MAX ACZ00-280V - i
CONSTANT TORQUE * *

| FRAZ0E37K-UL |

i
i

I Serial number
Inverter type

Serial number=te seriaL_: 0020 4881000
SaMITSUBISHI ELECTRIC CORPORATION _ wes n “aoie_ | ;7

o Type definition ' Symbol Version.; _
; uL UL fisted: &
None Japanese: g T
- OE|-|3.7 |K -] UL , i T
FR-[A220E]- [3.7 | [UL] ] o | Note: Inverters 11K and up are .not
: A : “equipped with the-parameter
] ¢ (Note) : ( ;
Symbol | Voltage Seri Symbol | Applicable Motor Capacit Symbol|  Parameter Unit | unit as standard. For these
cable nit N s b
A‘;n;oz : a::wenes OZT :5 = c cito' 'kwf : yP | With aar:ameter unit - models, the parameter-unit s
=2 Spacy D e PATATEE ¢ __available as an option. |
A240E 400V None None -

« Accessory.....Instruction manual
If you have found any discrepancy, damage, etc. please contact your sales representative.

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

To operate the inverter with high performance for a long time, install the inverter in a proper
place, in a correct direction, and with proper clearances. (See page 12.)

Connect the power supply, motor and operation signals (control signals) to the terminal block.
If they are connected improperly, the inverter itself may be damaged. (See page 15.)

-10-



5. INSTRUMENTS AND PARTS TO BE PREPARED FOR OPERATION

The FR-A200E inverter can-be operated in any of three modes. Select the
-appropriate -mode -for an: appllcatlon and running:=conditions:-and: prepare
required instruments and parts Pt

Inverter R « .

* Start signal o 1. External operation mode
Switch, relay, etc. . S ! !

¢ Frequency setting signal o TR The mverter is operated under the control of

0to 5V, 010 10V, 4't0:20mA.DC S|gnals ' i external operatlon signals connected to the

from a potentlometer or out5|de the in: Lo : terminal biock..
verter t Ll - . S
e Start I I I I
i " n switch
’ C——— Potenti-
{ j ometer e

Note: 1. Not only the start stgn‘ ‘Buti also the frequency
setting S|gnal are reqmred to run the inverter.

* {’:F:ag;fggg;m" R R ‘2. PU operation mode
e Cable ; . The inverter is operated from the keypad of the
(FR-CBL) (See page 167) Lo f==._.1»r 'g parameter it

Use this cable when thepa“{ | o PU i PU | This modé does ‘not' require the operation
rameter unit is held in hand [ SIgnals and is useful for an lmmedlate start of
to perform operation, for operatton{ :
example.

* Start signal " Inverter 3 ExternaI/PU combined

Switch, relay, etc.

' e Frequency setting signal =~ " | . boooal ~oper: atlon mOde
PU :

0to 5V, 0to 10V, 4 to 20mA DC Rt
signals from-a potenttometer or T The inverter is’ operated WIth the external
outside the inverter i

e Parameter unit

(FR-PUO2E)

operatlon and PU operattort modes com‘blned
in gither. of the followmg' wo methods D

¢ Cable o - Porentiomet sl 1) The external signaliis Used ‘as the start’ stgnal
i e otentiometer and the PU is used to set the frequency.
FR-CBL) (See page: 1
( ) (See pag 67) . S@" switch 2) The operation command key of the PU is used
Use this cable when the parame- . to start and the external frequency setting

ter unitis held in hand to perform| potentiometer is used to set the frequency.
operation, for:example. / : : : g

ey

*: "PU" stands for the parameter unit.

—11-



6. INSTALLATION - o em

Note the following points.

Handle the unit carefully.

The inverter is made of plastic parts. Handle the inverter
gently to pfotéct it from damage. Also, hold the unit care-
fully so that force is not applied to its front cover only.

Install the Inverter where It Is not subjected to vibra-
tion.

Also take the vibration of a carrier, press, etc. into consid-
aration.

Note on ambient temperature.

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

ﬁ] Measurement position
x

X
FREQROL
5cm L_’ 5cm

5cm I
~———— Measurement position

Install the inverter on a non-combustible surface.

The discharge resistor for brake is fitted on the rear side
of the inverter models of 7.5K and down. If high-duty
operation is repeated, the surface temperature of the dis-
charge resistor may rise to high temperature (approx.
150°C maximum). Install the above models on a non-com-
bustible surface’{e.g. metal). "~ .7 .

Leave sutficlent clearances around the inverter.

For adequate heat dissipation, lsave. sufficient clearances
around the inverter.

10cm or more

Scm or more *
Scm or more- *

Leave sufficient
clearances
above and under
the inverter to en

Cooling

tan built in L
the inverter

\ ™. .

s
AT TR NiTTas

-12-~



Avold high temperature and high humidity.

Avoid places where the inverter is subjected to direct sun-
light, high temperature and high humidity.

The amount of heat generated In the panel can be
reduced considerably by placing the heat sink of the
Inverter outside the panel.

Panel

Mounting bracket
/FR-ACN (option)

Inside

|nvener\

Heat sink
|~

i eee-—ge=ea-

j,
W
'
Ml

.

.. Cooling fan
anid”

; ﬁ'i&- Cooling air

Note: 1. Use the optional mounting bracket (FR-ACN)
(see page 163.). The mounting area should be
machined to the panel cutting dimensions on
page 181.

2. The cooling section outside the panel has the
cooling fan. Do not use the inverter in environ-
ments having waterdrops, oil mist, dust, etc.

The installation holes for the FR-Z series can be used
as they are.

The A200E inverter can be installed as it is by using the
optional mounting bracket (FR-AAT attachment) (see page
164.). The installation direction and clearances remain
unchanged.

- 13-

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

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

Note: 1. When the inverter is installed in a panel, deter-
mine the cooling method and panel dimensions
so that the ambient temperature of the inverter
is within the permissible range (as specified on
page 170).

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

=77  —

’ nverier Inverer ‘

. ) ! nverte !
=
LBu‘dl-h cooling h_nl __J

(Correct) (Incorrect)
Installation ot Two or More Inverters

Vendation fan,

(Correct)

{Incorrect)

Position of Ventilation Fan

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




install-the invarter securely with boits,’ '«

Install the inverter on an installation surface s'e’éurély"and
vertically {so-thatshe letters FREQRO L~A201)E are Ioca.ted
at the front) withiserews or bolts.

Located at front.

“
Do not irstatt the FR-APA, APB;'APC, APD, APE in the
FR-A200E Inveﬂer These options are available for FR-
A200.

If you force connecting of these options instatling the FR-

A200E, the inverter is damaged.
Please install the FR-EPA, EPB, EPC, EPD, EPE, EPG,

EPH.

FR-APA to APE

~14-
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7. WIRING

7-1" Wiring Instructions

The power must not be applied to the output terminals Use shielded or twisted cables for connection to the
(U, V, W), otherwise the Inverter will be damaged. control circuit terminals.

Run them away from the main and power circuits (such as
200V relay sequence circuit).

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

Control circuit
terminal block

]
Use sleeved solderless terminals for the power supply
and motor cables.

[Muin cireult terminal block I

\" Connection cable

- -~ ]
Connectonly the recommended optional brake resietor
between the terminals P and PR.

In addition, these terminals must not be shorted.

o ————————————
Tits tolibWlng térmiriate ste isolated from eact other.
These terminals must not be connected to each other
or grounded.

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

-15-



When rewiring after operation, make sure that the in-

verter LED has gone off and that the charge lamp on
the pﬁﬁd %b‘%&d ot beside the tm%m%:ek
has gone off. ' r

Soon after the power is shut off, there is a dangsrous

voltage in the capacitor. Before starting work, ensure that
the charge lamp is off.

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

If the cable size used is 1.26mm? or more, the front cover
may expand, resulting in a contact fault of the parameter
unit. This fault is indicated by the following message dis-
played on the parameter unit and disables operation from
the parameter unit. Run the cables so that they do not
occupy much of the control box terminal block space.

Parameter unit display
PU to Inverter

comms, Error
Inv. Reset ON

Cut off the wiring covér (protective ndows
using n]ppa;s or a cutter whe;_\ running the cables.

Wiring cover

~N SN~
~ |{~ ;\\
-1\~

Protective bush

Nippers

Cut off.

When the power supply.voltage is special (380 to 460V),
change the connection of the jumper in the internal
transformer. (400V series 11K'to 55K)

If the connection is not changed, the inverter will be dam-
aged. (See page 21)

When the wiring distance between thé Inverter and
motor is long, especlally during low frequency output,
a voltage drop over the main circult cables will reduce
the motor torque. Use a large gauge for the main circuit
cables to keep the voltage drop within 2%.

Especially for long-distance wiring, the maximum wiring
length should be not more than 500m. Otherwise, the
overcurrent protection may be activated accidentally as a
result of a charging current generated by the stray capacity
of the wiring. Far operation under magnetic flux vector
control, the inverter-to-motor wiring length should be within
30m. (A selection example at the wiring distance of 20m is
given on pages 183, 184.)

-16-



7-2 Design Information to Be Checked

- - -~ |
Provide electrical and mechantcal interlocks for MC1
and MC2 which are used for commercial power supply-
inverter switch-over.

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

MC1

© Interlock
R U
Power supply S \' —0
T W Mc2 |
Sneak current
inverter

]
When a machine restart is to be prevented at power
restoration after a power fallure, provide a magnetic
contactor MC in the primary circuit of the inverter and
also make up a sequence which will not switch on the
start signal.

if the start signal (start switch) remains on after a power
failure, the inverter will automatically restart as soon as the
power is restored.

When connecting the control circuit to a power supply
separately from the main circuit, make up a circuit so
that when the power supply terminals R1, $1 for the
control circult are switched off, the maln circuit power
supply termlnals R, S, T are also switched off.

Reter to p.18 Tor connection.

R
Since Input signals to the control circuit are at a low
level, use two parallel micro signal contacts or twin
contact for contact inputs to prevent a contact fauit.

g

Micro signal contacts Twin contact

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

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

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

A
Voltage * B
o]

-17 -



7-3 Wiring of the Main Circuit
(For the terminal block arra
Cornéctibpct the powet sup-

e

ply and fator

Connecting the controlcir-
cuit to a power supply sepa-
rately from the main circuit

<Circuit diagram>

ngement, see pages 175, 176.)
IR - SO

-@sdoéd protéction‘

External overioad protection must
be provided to pratect the motor in
accordance with the National Elec-
tricat Code and Canadian Electri-
cal Code, part 1.

Power
supply

No-fuse
breaker

The power supply cables must
be connected to R, S, T.

If they are connected to U, V,
W, the inverter will be dam-
aged.

[Phase sequence need not be
matched.
For use with a single-phase
power supply, the power sup-
ply cables must be con-
nected to R and S.

)

Connect the motorto U, V, W.

in the above connection, turn-
ing on the forward rotation
switch {signal) rotates the mo-
tor in the counterclockwise
(arrow) direction when viewed
from the load shaft.

If the magnetic contactor (MC) in the inverter power supply is
opened when the protective circuit is operated, the inverter con-
trol circuit power is lost and the alarm output signal cannot be kept
on. To keep the alarm signal on, terminals R1 and S1 are avail-
able. In this case, connect the power supply terminals R1 and S1
of the control circuit to the primary side of the MC.

« Model FR-A220(240)E-0.4K(P) to 3.7K(P)-UL

Control circuit
terminals

Main power
supply

<Connection procedure>

Terminal block for
control circuit

1) Loosen the upper screw.

2) Remove the lower screw.

3) Pull out the jumper.

4) Connect the cable of the other
power supply to the lower
terminal (R1, S1). (Note 2)

Note: 1.

When the main circuit power (terminals R, S, T) is on,
do not switch off the control power (terminals R1, S1),
otherwise the inverter will be damaged.

2. To use a separate power supply, the jumpers between
R-R1 and S-S1 must be removed.

-18-



"« Model FR-A220(240)E-5.5K(P) to 55K(P)-UL

" <Circuit diagram> B vl piinceCoRnection procedure>
Car st et Power supply terminal
gy 7 block for control circuit
o _ g?:l::? l - folio]lPower supply terminal i
- torminals ll®]l®||block for control circuit
L liliaiehl RN i 1) Loosen the upper screw.
g : RIsT] ? = " 2)Remove the lower screw.

3) Pull out the jumper.

4) Connect the cable of the
other power supply to the
lower terminal (R1, 81). -
(Note 3)

°Main Power Supply.©

SR S

- 'Note 1. The jumpers between R-R1 and S-S1 must be re-
- moved.

2. For a different power supply system which takes the
power of the control circuit from other than the primary
side of the MC, this voltage should be equal to the

\ main circuit voltage.

... 3. The power supply cable must not be connected only
' to the upper terminal to protect the inverter from dam-
. age. To use a separate power supply, the jumpers
-+between-R-R1-and S-§1 must be removed.

‘Connection of the dedicated ~ ‘The ibuil't-ih:‘bré‘ké resistor is connected across terminals P and

‘brake resistor (option) = = ‘PR. :When the: built-in brake resistor cannot thermally accept
operation-at-high-duty, install the external dedicated brake resis-

(0.4K to 7.5K)

,,- 7 tor (option). At this time, disconnect the jumper from across
~;,‘term|nals,.PR -PX and connect the dedicated brake resistor (op-
, 'nals P and PR.

. Do 'not connect” any brake resustor other than the
dedlcated brake resistor. =+~ o R

1) Remove the screw from terminal
PR.
2) Remove the screw from terminal
PX and remove the jumper.
. 3) Connect the brake resistor
Jumper  petween terminals P and PR (with
: the jumper removed).

“ivs nes o Terminal PRI }
Terminal P Termlnal PX H

Z49-



" _+’Model FR-A220(240)E-5.5K(P), 7.5K(P)-UL

“:--<Connection procedure>

Terminal P

Terminal PR... :
7GRN 1) Remove the screw from terminal
' PR
2) Refriove the screw from PX on the
printed circuit board and remove

=2 the jumper.
Printed .
' leircuit; 1 3) Connect the brake resistor

board . : between terminals P and PR (with
¢ e cthe jumper removed).

Jumper
Dy Biepd i ‘ i S
Connection of the FR-BU Connect the optional FR-BU brake unit as shown below to im-
brake unit (option) prove the braking capability during deceleration.

o . <Connection method>

FR-BU
brake unit

FR-BR
resistor unit

| Note: 1. Connect the-inverter terminals (P, N) and FR-BU

brake unit terminals so.that their symbols match with .

/20 eachother. - (Incorrect ‘connection. will. .damage the

-inverter.)-Also, the jumper across: termmals PR PX

-~ must:be removed."

f.”*The wiring distance between the inverter, brake umt

- “and resistor unit should be within 5m. If twisted wires
‘are used, the dlstance should be within 10m.

: Li H N RN R SN B R Y bt,
Connectlon of the conven- . .. Connect the BU brake unit as shown below. Incorrect connection
tlonal BU brake unlt (optlon) - will damage the inverter.
’ <Connect|on method>

On ,the models of 7.5K and below, the jumper across
- ,mmals PR PX must be removed

' and dlscharge resistors should be within 2m If twisted
_wires are used, the distance should be within 5Sm.

~20—



.|
Connection of the FR-RC
power return converter (op-
tion)

]
Connection of the power fac-
tar improving DC reactor (op-
tion)

(for 5.5K to 55K inverters)

@
Where the power supply is
special (342V or below, 484V
or above) for the 400V series
11K to 55K inverters

Connect the FR-RC power return converter as shown below so
that the inverter terminals (P, N) and FR-RC power return con-
verter terminals match with each other.

<Connection method>

Inverter

. (REsTTi ¢ L INIP] &

inverter FR-RC power
return converter

—N/-
P/+
R/L1T S/L2 T/L3

T

Note: On the models of 7.5K and below, the jumper across
terminals PR-PX must be removed.

Connect the FR-BEL power factor improving DC reactor between
terminals P1 and P. In this case, the jumper connected across
terminals P1-P must be removed. Otherwise, the reactor will not
operate.

<Connection method>

§
{

-J

)
T<.7T FR-BEL
r =

.....

Remove the jumper. / z : ,
\/ ' :
1

Note: 1. The wiring distance should be within 5m.
2. The size of the cables used should be identical to or
larger than that of the power supply cables (R, S, T).
3. The DC reactor cannot be used with the inverters of
3.7K and below (for both 200V and 400V).

Change the connection of the jumper to the internal transformer
according to the operating power supply voltage.
(This change is not required for inverters 7.5K and below.)

H Voltage Range vs. Jumper Position

Jumper

Operating Power Supply Voltage
Positton

50H2 60Hz
323V (380V-15%) to As on the left

Note

V1

456.5V (415V+10%)
342V (380V-10%) to 342V (380V-10%) to .
v2 506V (460V+10%) Factory setting

391V (460V-15%) to
506V (460V+10%)

484V (440V+10%)
V3 As on the [eft

Note: Change the jumper position according to the operating
power supply voltage.
Otherwise the inverter will be damaged.
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H Changing the jumper position =~
e Model FR-A240E 11K to 22K-UL

g , Terrﬁinal symbol cover

’ f Tiané’fc‘;“r?ﬁer terrriinal block

1) Removeth, ountmgscrewsofthetermlnal symbol coverand
remove the cover. ‘ :
2) Thls reveals the termlnal block of the ternal transformer
; After removmg the screws from the jumper in the termmal‘_
" block, reconnect the: ‘jumper in accordance W|th the operatmg;_'
voltage in. the above table ~ '

__+.Model FR-A240E-30K to 55K-UL

Terminal cover .y

1) Remove the terminal cover of the

internal transformer located under
. N Sl N . the main circuit terminal block (R,

- ' ~ 2) After removing the screws from the
jumper in the terminal block,
reconnect the jumper in
accordance with the operating
voltage in the above table.

Transformer terminal block

» The leakage current of the A200E series is larger than that of the other sel
(Z200, Fa00). To prevent an accrdental electrlc shock the motor and mverte :

100Q or less, 400V class.. specral class 3 groundlng groundlng resistance m:ust B
be 10Q or less)

» Ground the inverter by connectmg |t to the dedlcated ground terminal. (Do not
use the screw in the case,. ‘. s

= B i (Unit: mm?) = Ground
e Use the largest pos3|ble gauge for the groundn T Motor Ground Cable Gauge '
cable. The gauge should be equal to.or largerithan | c it 22 _
apacity - | 200V class | 400V class
- those indicated in the following table. The ground-
3 7kW-or-less 3.5 2
ing point should be as near as possﬂale 4 (o] the 5.5, 7.5kW _ 5.5 36
mverter to minimize the ground cable Iength 11 to 15KW_ 14 8
S 18.5 to 37kW 22 14
45, 55kW " 38 22

. Ground the motor on the inverter side using one cable of the 4-core cable.
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7-4 Wiring of the Control Circuit
(For the terminal block arrangement, see pages 175, 176.)

Output signals

:"' """"""""""""""" )
B —— —
| Alarm output ! -
' (Change-over contact output) { em—————pem——v B
! ! C (Note)
\ — ] Ul RA
y ( ] suU I Power
! Open collector outputs! SE FU + supply
i Common 1PF L 24VDC or
! Running  e——i——JRUN st 12vDC
' Open collector out- !
( puts ("4 ! BiSency ~a———t——{ SU \_Inverter
! (See the figure on H
! the right.) Instantaneous IPF -
' : power fallure ] . Note: A voltage applied in an incorrect
! " Overload ._é__ oL direction will damage the inverter.
‘ eter Frequenc i Beware of miswiring such as the
Y R X . R
; (1mA ful scaf.) \ detection’ ~e—————-o FU direction of connecting the diode.
! =, C H
- + L.

i == . FM
' Callbration potentiometer (*1) ! SD
! (1/3W 10kQ3) E;::-;-_—-J .
[ v ———— c—
pipduiadeginpoinlisbugtdubebpbgfThebot B - RL
! Multl-speed selfection { 0 O~ . RM
‘ $—=o  o— RH

)
» Second accel./decel. time selection $——o0 RT
I Current input selection $———=0 o—l—— AU
X Start self-hoiding selection | BTon : e 2*; a)":)bfof/'g’;' output (*5)

jlpeerev=--- -7

I Output stop $——=0 o-—!-—MRS " E
' Reset b—-O_o—L- RES Power supply for frequency{me inverter wit be
' i 10E sefting polentiometer Jamaged If teminals
. (Contact input common) - SD ppy o FEEEEE sored,

] - ™ Bewars of miswiring.
| Forward rotation $———=o 0=t~ STF { i

' 2 " 1 Frequency setting potentiometer
: Reverse rotation $——e=o STR ' 1 1/2W 1KQ (*3)

5  gup——
[ Jog mode/externat thermal o 10G/0H .y Current input (4 to 20mADC)
! relay input select 4 < (Common is terminal 5
Automatic restart after Instantane- |5 cs (Common Is )

l ous power fallure select ' 3 —< Auxiliary input (switched between 0 to £+5VDC
i External transistor common PS and 0 to +10VDC) (*2)
[ ) . _ __J (Common is terminal 5)

Control Input signals
(Do not apply voltage to any terminals.)
*1. This calibration potentiometer is not required when making calibration from the parameter unit.
*2. Input signal switching can be done from the parameter unit.
*3. 2W 1KQ is recommended when the frequency setting is changed frequently.
*4. The output terminals other than the running (RUN) terminal allow alarm definition to be output in
alarm codes and 10 different functions to be assigned individually. (See Pr. 40 and Pr. 76.)

*5. FM-SD and AM-5 functions can be used simuitaneously. (See Pr. 54 and Pr. 158.)

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

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

3. Since the frequency setting signals are micro currents, use two parallel micro signal
contacts or a twin contact to prevent a contact fault.
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Using the STOP terminal Connsect as shown below to self-hold the start signal (forward
rotation, reverse rotation).

[
STOP
MRS
Stop
RES
Forward ) S0
rotation P
Roverss ] STF
rotation
0 | STR
—‘\

Using the CS terminal ' This terminal is used to perform automatic restart after instanta-
neous power failure and switch-over between commercial power
supply and inverter.
<Eample: Automatic restart after instantaneous power failure>
Connect CS-SD and set 0 in parameter 57.

]

(Connect)
R
Using the PC terminal This terminal is used to connect transistor output (open collector
output) such as a programmable logic controller (PC). Connecting
the external power supply common for transistor output to the PC
terminal prevents a faulty operation caused by a sneak current.

<Correct connection> <Wrong connection>
. o ) o N N
AY40 (ransis-_]' [_ —nl ‘ 1 AY40 transis- ‘ ‘
tor output ' tor output 1 1 l
module 1 = ' module 1 € #

vDC voe
' |8 . X STE
. H {3D) ' (sD)

R IRIY

x

The AY40 module requires a 24VDC power supply.
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8. PARAMETER UNIT

The FR-PUO2E parameter unit is installed directly to the FR-A series inverte)
or connected to it by a cable (option) and allows operation to be performed,

functions to be selected (set values to be read/written), the operating status @ \
to be monitored, and alarm definition to.be displayed. In addition, the FR-PU- Q
02E has a troubleshooting function, help function and parameter graphic 's,
display function. The FR-PUO2E parameter unit is hereinafter referred to as

Qhe PU. .

8-1 Structure of the Parameter Unit
- |

Help key (See page 49.)

® Used to call the help menu screen
for selection of any help item.

® Acts as a monitoring list or para-
meter list display key in the moni-
toring or setting mode.

® Press this key on any parameter

Display

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

setting screen to call the corre- states.
sponding parameter graphic dis-
play screen.

Clear key

® Used to ciear set data or a wrong e —
value in the setting mode. FR-PUO2E paRaMETER|UNIT

e Acts as a graphic display stop key.
Press this key only to return from
the help mode to the previous

mode.
Mode select keys
\ _ e Used to select the PU operation
Shift key - N and external operation (operation
. . . using switches, frequency setting
o Used to shift to the nextitem in the SUP potentiometer, etc.), setting mode

setting or monitoring mode.

o Press this key and either of the
[A] and [¥] keys together on the
menu screen to shift the display
screen one page forward or back.

and monitoring mode.

.................... %}—q',—g,——
(o)
(=]

®0
gl
B

& Used to keep increasing or de-
creasing the running frequency.
Hold down to change the frequen-
cy.

® Press either of these keys on the
setting mods screen to change the

Fessoommmoooo-e parameter set value sequentially.

STOP & On the monitoring, parameter or

help menu screen, these keys are

used to move the cursor. Hold

\_ _J down the SHIFT key and press

either of these keys to advance or

return the display screen one

| i

'
v
[
'
i

{EISIPIS)

(1)

—

Function and numeral keys page.
© Used to select the basic functions R
and enter the frequency, parame- Operation command keys

ter number and set value.

o Used to give forward rotation, re-
verse rotation and stop com-

Read key mands in the parameter unit
e deivseitint i &
® Acts as a parameter number read key in the

setting mode. Wrlite key
e Serves as an item select key on the menu screen

such as parameter {ist or monitoring list. ® Used to write a set value in the
e Acts as an alarm definition display key in the setting mode.

alarm history display mode. ® Serves as a clear key in the all
® Serves as a command voltage read key in the parameter clear or alarm history

calibration mode. clear mode.

-25— ® Acts as a reset kay in the inverter

reset mode.



8-2 Precautions for Using the Parameter Unit

When usjngthe PU, note the following gqihi's to make proper settings and enter correct values.

Instructiefis for operation pefformed fﬂoﬁ\m e

. Operat&on from the PU is only valid when the [PU OP]
key is pressed with "0" (factory setting) set in parameter
79 or when PU operation or combined operation is se-
lected in Pr. 79. (Refer to p.132.)

¢ |n the monitoring mode, the running frequency cannot be
set by direct setting (by entering the frequency directly
from the keyipad). To set the running frequency, perform
step setting (change the freguency sequentially by
pressing the [A)/[¥] key) and press the [WRITE] key, or
press the [PU OP] key after exiting from the monitoring
mode.

Monitoring
mod 30. OOHZ

STF _FWD PU

Exiting from
monitoring mode |

3

DIRECTLY

Freguency Set 30.00Hz
setting screen ’

0~400

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

instiuttions for monitoring’

o When the motor is to be run in the PU operation mode,
setting the running frequency and then pressing the start
key [FWD] or [REV] automatlcally switches the inverter
to the monitoring mode.

Instructions for the operation modes

¢ If the [PU OP] (or [EXT OP]) key.is pressed, the mode
cannot be switched when:
(1) The motor is running;
(2) The external operation start signal (across terminals
STF or STR-SD) is on; or
{(3) The set value of the operation mode select parame-
ter (Pr.79)isanyof 1 to5and 7.

o When "0' is in the operation mode select parameter (Pr.
79), switching the inverter power off, then on or resetting
the inverter switches it to the external operation mode.

]
Instructions for the number of digits and decimal point
of an input value

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

12845.6 = [ i 23456

(Entered) Ignored
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- |
Instructions for writing set values

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

operation. See the following table:

Operation Write Enabled Write Enabled
Mode during Operation during Stop
Pr. 4 to 6 "three-speed Pr. 4 to 6 "three-speed
setting” setting"”
Pr. 24 to 27 "multi-speed |Pr. 24 to 27 "multi-speed
setting” setting®
External 1 pr. 51 to 56 “display Pr. 51 to 56 *display
pmode function® function®

Pr. 158 "AM terminal
tunction selection”

Pr. 79 "operation mode
selection”

Pr. 158 "AM terminat
function selection”

Pr. 4 to 6 "three-speed

setting"”

Pr. 24 to 27 "multi-speed

setting®

Pr. 51 to 56 "display

PU function®

operation [Pr. 72 "PWM frequency

mode and |selection®

combined |Pr. 77 "parameter write

operation |disable selection*
mode Pr. 158 "AM terminal

function selection”

Pr. 900 "FM terminal

calibration”

Pr. 901 "AM terminal

calibration"

All parameters

& In addition to the above, set values cannot be written
when:

(1) Parameter write disable (Pr. 77) has been selected;
(2) Any parameter number that does not exist in the
parameter list (see page 98) has been selected;

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

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

(Example: Pr. 7 "acceleration time®)

7 Acc. T1
Setting Error
200003
<CLEAR>

Instructions for setting the running frequency

& When using the, [A]{V¥]key to set the frequency (step
setting), the frequency may only be set within the range
of the maximum and minimum frequencies.

-~ ]

Other Instructions

& When the input power is switched on (or the inverter is
reset), the following message is given on the display of
the PU for about 1 second. This message indicates that
the inverter and FR-PUO2E parameter unit are perform-
ing communication checks with each other and does not
indicate an alarm. Note that if this message does not
disappear in about 1 second, see "TROUBLESHOOT-
ING® (page 148).

PU to Inverter
comms. Error
Inv. Reset ON

& The above message is also displayed when the control
circuit power is switched on later than the main circuit
power in a system where the control circuit is connected
to a power supply separately from the main circuit.
Similarly, is dis Ia¥qq on the unit LED instantane-
ously at power on bt ft is fot an alarm. 1f this display is
kept provided, see "TROUBLESHOOTING" (page 148).
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8-3 Hﬁhdﬁhﬁ?ﬁ]ffﬁ"ﬁ-?ﬂﬂ‘iﬁ“Pm”_ﬁ"m‘mr‘vnit

Insert along
the gulde. 3

P

be L ey

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

[ e
With the power on, you can-

not use the the FR-PUO1E
and FR-PUO2E parameter

units by ¢kanging them alter-

nately.

The functiaons of the inverter
are limited by the FR-PUO1E.
See the function comparison

on the right.

The FR-PUO1E parameter unit can only be used by connec-
tion to the inverter with a cable (option). It cannot be in-
‘'stalled directly to the inverter."”

When the FR-PUO1E parameter unit is being used, reset the
inverter once in sither of the following methods, with the parame-
ter unit connected by the cable.
«Switch the powar off once, and in more than 0.1 seconds,
switch it on again.
e After connecting the reset terminal RES-SD for more than 0.1
seconds, disconnect them.

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

recognized.

ﬂl

mode setting

—
©o00} FR-PU02E
Function ooo FR-PUO1E
888% Parameter Unit Parameter Unit
Q000
0800
Operation [Frequency setting 0 to 400Hz
setting Forward rotation, reverse As on the left
function  [rotation, stop
PU operation, external
Operation |operation, jog operation,

PU/external combined
operation

As on the teft

Monitoring
function

Output frequency, output
current, output voltage, alarm
display, frequency set value,
running speed, motor torque,
converter output voltage,
regenerative brake duty,
electronic overcurrent
protector load factor, output
current peak value, converter
output voltage peak value,
input power, output power,
input terminal state, output
terminal state, load meter,
motor exciting current,
position pulse, cumulative
operation time, actual
operation time

Output frequency, output
current, output voltage, alarm
display

The other items cannot be
monitored.

Parameter
settting
function

Enabled for all of Pr.0 to Pr.
159 and Pr. 200 to Pr. 231,

Limited to Pr. O to Pr. 79.
Disabled for the gear backlash
compensation and 5-point
flexible V/F characteristic
parameters.
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Function

1

©o0al FR-PUOZE

§88$ Parameter Unit
Q0D

Q000

0B00

FR-PUO1E
Parameter Unit

Auto tuning

Pr. 90 to 96 can be set.

All settings disabled.

Calibration
function

Pr. 900 to Pr. 905

C1to C5

Note that C1 cannot be used
when any of 101 to 121 (AM
terminal) is in Pr. 54. Pr. 901
(AM terminal calibration)
cannot be set.

Alarm
display clear

Batch clear is performed using
'ALARM HISTORY CLEAR" in
the help mode.

Batch clear is performed by
pressing the CLEAR key when
a monitoring error is displayed.

Parameter
initialization

Parameter clear (calibration
function not cleared) or all

parameter clear (calibration
function cleared) can be set.

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

Alarm
display

OV1 to OV3

ovT The alarms indicated

PUE, RET, CPU

l. PE on the left are dis-

played in this way.

In addition, the following functions are not available for the FR-

PUO1E:

¢ Parameter initial value list
o Parameter change list

e Troubleshooting

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

8-4 Handling of the FR-ZRWE Parameter Copy Unit

The FR-ZRWE parameter copy unit can be used by connection to the inverter by a cable (option).
Like the FR-PUO1E, the FR-ZRWE limits the inverter functions. In addition, the function of reading

and copying a batch of parameters to another inverter cannot be used.
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8-5 Handling of the FR-ARWE Parameter Copy Unit

Like the FR-PUO2E, the FR-ARWE parameter copy unit can be installed to the inverter (can also be
connected to the inverter by a cable) and allows operation to be performed, functions to be set, and
operating status to be monitored. (The [A] and [V¥] keys are different in function from those of the
FR-PUO2E.)

The FR-ARWE also allows the parameters of one mverter set per application to be read in batches
and easily copied to the other inverter.

CAUTION{ - When the FR-ARWE is used to copy parameters between the FR-A200 and FR- A200E series inverters,
the set values of Pr. 65, 83, 84, 90 to 94 and 96 are as indicated below depending on the series of the
inverters and the product version of the FR-ARWE.

‘Combination 2 3 4
copy Gapy. Copy Copy Copy Copy Copy Copy
:'":"‘:’: Source | Oestinstian Source | Destination | Source | Destination Source Destination
umbet/Name A200  A200 A200 < A200E A200E © A200E A200E © A200

Pr. 65 "retry selection® . New ARWE Set values at the copy

Pr. 83 “rated motor voage*® {Product Set values are not copied. do?m:w::(nmac:::yo source are written to the Set values are not copied.
Pr. 84 ‘rated motor treg y* | cdde H02) 9e. copy destination.

Pr. 90 *motor constant R1*

Pr. 81 “motor constant R2°

Pr. 92 "motor constant L1*

Pr. 83 "mator constant L2° o('grgstmE Set values are not copied, | S8t valuss at the copy Set values atthe c0by | ot yqiyes are not copied
Pr. 94 *motor constant X° code HO1) * | destination do not change. | destination do not change. ‘
Pr. 96 "auto tuning

setting/state’

<Reason>

The FR-A200 series do not have the functions of Pr. 65, 83, 84, 90 to 94 and 96. Hence, the old
ARWE parameter copy unit (product code HO1) compatible with the FR-A200 series cannot recognize
Pr. 65, 83, 84, 90 to 94 and 96 and cannot copy them properly. To copy them properly, use the new
ARWE parameter copy unit (product code H02) compatible with the FR-A200E series. (See page 162)

<FR-ARWE product version>
» Differentiation
The product code is given on the rating plate on the back of the parameter copy unit.
¢ Old copy unit: Product code HO1
« New copy unit: Product code H02



9. OVERVIEW OF THE PARAMETER UNIT FUNCTIONS

By using the PU, the following operations can be:performed: - i

'- ‘External operatlon mode
Operatlon is performed from the frequency
setting potentiometer, start swﬂch orthelike |
prowded outside the mverter V

. [.Reading the cur-

ent set values |
ecking the

\ parameter setting]

Changmg the pa—
rameter settrngs ]

. PU operation mode e
Operation is only" performed from the key
‘| pad of the PU. e

\

Disabling ;’5aramete~r~»
wite - /

Returning the set val- \
ues to factory settmg
(mltlahzatron)
* Parameteér clear

* All parameter clear

&

« Combined eperatlon ‘mode E
Operation is performed with the start S|gnal

~ prowded by an external signal and the run-
nlng frequency prowded from the PU (and
vrce versa) .

operating status
* Output freuency (Hz)
¢ Output current (A)
. e.Speed
=« Direction of motor rota-"
.. tion (forward, reverse .
rotation) . ) 7
. ¢ Motor running

Checking the defi-
nition of alarm at"
its occurrence -

'Potentiometer rating 1 or 2W, 1kQ
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10. OPERATION MOBE.

A
-

The inverter has three operation modes: "operation using the external input
signals*{external operation mode), "operation using the PU" (PU operation
mode),,,wanq.f'combined operation using.the external input signals and PU"
(comblhed bperation mode).

M Factory-set operation. mode

When the input power.is switched on (or
the inverter is reset), the inverter is set
to the mode of "operation using the ex-
ternal input signals". Therefore, as soon
as the input power is switched on, the
inverter is ready for operation using the
external input signals. In this state, turn
the start signal (dcross STF, STR-SD)
on to start operation.

« Operation is pertormed
from the frequency setting

External operation potentiomster and start
mode switch provided outside
the inverter.

\\ PU opera-
tion mode

\°°

o Started from the PU.
» Direct setting of the frequency
» Step setting of the frequency
» Jog operatlon
Hold down the FWD or REV
key to run the motor

‘é

- Combined operation
mode

o Start signal Is the external signal.
» Frequency 15 set from the PU.

H Fixing the operation mode

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

For full information on the setting pro-
cedure, see page 132.

» Started by the operation command
key of the PU.

o Frequency is set from the external

frequency setting potentiometer.

-32_



10-1 Selection of the Operation Mode

The inverter is factory-set to allow the operation mode to be switched between "external operation"
and "PU operation®. At power-on, the inverter is placed in the "external operation" mode. Use the PU

to switch to the other operation mode.

o Switching from the external ... ...
operation mode to the PU
operation mode

DIRECTLY
q E> Set 0.00Hz

’
0~-400

Frequency setting screen

2

e Switching from the PU op- ............
eration mode to the external
operation mode

I |
A Q O-OO Hz
--T- STOP E);T

Check that the external input signal is off (across
STF or STR-SD).

Then, press the [PU OP] key among the mode select
keys to switch to the PU operation mode, in which
the frequency setting screen is displayed.

Check that the external input signal is off (across
STF or STR-SD) and that the operation command
indication is "---".

Then, press the [EXT OP] key among the mode
select keys to switch to the external operation mode,
in which "EXT" is displayed at the operation mode
indication.

Operation command indication Operation mode indication

o Switching to the combined .............
operation mode

l [
0.00..

--- STOP PU+E

Operation mode indication

Change the set value of Pr. 79 "operation mode
selection" as indicated below. (For more information
on changing the set value, see page 45.)

"PU+E" is displayed at the operation mode indica-

tion.

Description
Set Value| pynning Frequency
Setting Start Signal
Parameter unit Terminal signal
3 o Direct setting and [A] [ STF
[¥] key setting o SLFi
Terminal signal Parameter unit

¢ 0 to 5VDC across 2-6 o FWD key

¢ 0 to 10VDC across 2-5 |« REV key

4 ¢ 4 to 20mADC across 4-5

« Multi-speed selection
(Pr. 4 to 8, 24 to 27)

o Jog frequency (Pr. 15)




_— " g TR

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

1. External input signal ——————— Check that the signal is off. If it is on, the operation mode cannot be
{across STF or STR-SD) ' " switched properly. Look for STF or STR on the PU display.

2. Parameter setting Check the set value of Pr. 79 "operation. mode seletion®. -

Set Value Description
L Operation can be performed with the made switched]
0 between PU operation and extemnal opasation.
(Factory setting)
' ‘1 PU operation can only be performed.
(Cannot be switched to the other mode.)

2 External operation can only be performed.
(Cannot be switched to the other mode.)

3,4 |Combined operation mode

5 Program med operation mode
7 PU operatlon intedock
8 External signal-based operation mode switchin
3. Limitation of the operation ————— When the set value of Pr. 79 "operation mode selection’ is "0° (factory
mode . setting), the inverter is put in the external operation mode at input

poweér-on. Press the [PU OP] key to switch to the PU operatlon mode.
For the other set values (1 to 5, 7, 8), the operation mode is limited
accordingly. See page 132.

10-2 Opéfation Mode Indication, Operation Command Indication and Operation Status Indi-
cation

The currently selected operation mode, operation status, etc. are displayed at the bottom of the
display screen of the parameter unit.

120.00+

e Operation modés indication

PU: PU operation
EXT: External operation
PUj: PU jog operation
EXTj: External jog operation

« Operation status indication
FWD: Forward rotation in progress
REV: Reverse rotation in progress

STOP: At a stop

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

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

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

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



11. PRE-OPERATION SETTINGS

The main items to be set before operation are as follows. Set the required
items according to the load and operational specifications. For simple vari-
able-speed operation use the inverter with the factory sstting. For more
information and the explanation of the other parameters, see page 98. Note
that a parameter will be referred to as "Pr.".

H Setting method

In the PU operation mode, use the parameter unit for setting. (See page 45.)
The start signal (STF or STR) must be off to switch from the external operation mode to the PU
operation mode, otherwise the inverter cannot.be put in the PU operation mode.

]

Operation using the voltage

input signal

e Pr. 73 "0 to 5V, 0 to 10V se-
lection™

]
Operation using the current
input signal

L
Setting of frequency setting
voltage (current) gain (maxi-
mum output frequency)

* Voltage signal
Pr. 903 "frequency setting
voltage gain”

s Current signal
Pr. 905 "frequency setting
current gain"

e Pr. 1 "maximum frequency"

When the voltage input signal is used for operation, set the
specifications of the frequency setting voltage signal entered
across terminals 2-5,

® 0to5VDC
Set *0" (factory setting) in Pr. 73.

® 0 to 10VDC
Set *1"in Pr. 73,

~ Inverter
0 to 5 VDCO——2

r-lnvertsr
0to 10 VDC —m12

OV>————5
L

When the current input signal is used for operation, it is necessary
to enter the signal across terminals 4-5 and short terminals
AU-SD.

oV, —§

I

When the frequency used for operation is equal to or higher than
the factory setting given below, change the setting of the corre-
sponding parameter.

When the frequency used for operation is higher than 120Hz, the
setting of Pr. 18 "high-speed maximum frequency" must be
changed.

Parameter Factory Setting

Pr. 903 "frequency setting voltage gain*
Pr. 805 *frequency setting current gain*
Pr. 1 'maximum frequency"

60Hz at 5V (or 10V) DC
OHz at 4amADC, 60Hz at 20mADC
Up to 120Hz

When the parameter unit is used for operation, the maximum
output frequency is up to the maximum frequency (factory setting:
120Hz). (See Pr. 1.) (For details of Pr. 903, Pr. 905, see page 73.)

Note: When the frequency meter is connected across terminals
FM-SD to monitor the running frequency, the output of
terminal FM is saturated if the maximum output frequency
reaches or exceeds 100Hz, with the factory-set value
unchanged. Hence, the setting of Pr. 55 "frequency moni-
toring reference" must be changed to the maximum out-
put frequency. (See page 120.)
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Sefting ¢f maximum fre-
quency
e Pr. 1 "maximum frequency"

N
Setting of minimum fre-
quency

¢ Pr. 2 "minimum frequency"

]

Setting of electronic overcur-

rent protector

* Pr. 9 "electronic overcur-
rent protector"

. ]

Selection of applied loady

o Pr. 14 "applied load selec-
tion"

Set this parameter to define the upper limit of the output fre-
quericy or to perform operation at a frequency above 120Hz.
Change the setting of this parameter only when the frequency
mast be limited in addition to the setting of the above-mentioned
"frequency setting voltage (current) gain" which allows the fre-
quency to be restricted to below the set value.

Factory setting: 120Hz

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

Factory setting: OHz

The factory setting is the rated current value of the inverter. Note
that the factory settings of the 0.4K and 0.75K models are 85% of
the rated inverter current.
When changing the set value, set the 60Hz current value given
on the motor rating plate.

Note: The operation characteristics, which are based on the
Mitsubishi standard squirrel-cage motor, do not apply to
a special motor. For a special motor, provide a thermal
relay on the outside to protect the motor. (A constant-
torque motor can be selected by the setting of Pr. 71.)

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

Application v:ﬁ o Remarks
For constant-torque 0
loads (factory _—
(e.g9. convevyor, carrier) | setting)
For varable-torque
loads 1 —_—
(e.d. fan, pump)

i 2 Boost for forward rotation...Pr. 0 set value

Boost for reverse rotation...0%
Boost for forward rotation...0% Boost for
reverse rotation...Pr. O set value
e Terminal RT ON (Note)
As in constant-torque loads.
4 e Terminal RT OFF
As in no boost at reverse rotation for lift.
No boost for reverse rotation
o Terminal RT ON (Note)
As in constant-torque loads.
5 e Terminal RT OFF
As in no boost at forward rotation for lift.
No boost for forward rotation

For lift

Applied load selection
switching function

Note: When terminal RT is ON, the second control functions
(second acceleration/deceleration time, second torque
boost and second base frequency) are selected.
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. ]

Selection of external thermal

relay input

% Pr. 17 "external thermal
relay input”

]

Setting of acceleration and

deceleration times

o Pr. 7 "acceleration time"

+ Pr. 8 "deceleration time"

% Pr. 44 "second acceleration
/deceleration time"

% Pr. 45 "second deceleration
time"

]
Calibration of frequency me-
ter

I
When the inverter once used
is to be used again

When a thermal relay is installed outside the inverter or the motor
contains a temperature sensor, this parameter switches the func-
tion of the JOG/OH input terminal to OH (external thermal relay
input).

JOG/OH Terminal Function MRS Terminal Function
Pr. 17 Set OH (external
Value Jog Mode | thermal relay | N/O Input N/C Input
input)
0 (facto
s(etting;y ® — o -
1 —_ [ ] [ ] —
2 [ —_ — [ ]
3 —_ [ J —_ [ ]

When acceleration/deceleration time other than the factory set-
ting is used, change the values of these parameters.

Parameter Factory Setting

. e 7.5K and down .......5 seconds,

Pr. 7 "acceleration time 11K and up..............15 seconds
. . L 7.5K and down .......5 seconds,

Pr. 8 "deceleration time 11K and up.............. 15 seconds

Pr. 44 "second acceleration
/deceleration time"

Pr. 45 "second deceleration time"

5 seconds

9999 (same as the value set in Pr. 44)

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

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

(See page 64 for the adjustment procedure.)

It is assumed that the set values of the parameters may have been
changed according to the operational specifications. Before start-
ing operation, initialize the parameters (return the parameter
values to the factory setting). Initialization can be made by per-
forming parameter clear operation using the parameter unit. (For
the operation procedure, see page 57.) Note that the following
parameters are not initialized by the parameter clear operation.
For these parameters, read their set values and change them to
the required values, or perform all parameter clear operation to
return to the factory setting.

% Pr. 900 “FM terminal calibration”

% Pr. 901 “AM terminal calibration"

% Pr. 902 “frequency setting voltage bias"

»Pr. 903 "frequency setting voltage gain”

% Pr. 904 "frequency setting current bias"

%»Pr. 905 “frequency setting current gain®
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12. OPERATION

12-1 External Operation Mode (Operation using the external input signals)

(1) Ordinary operatlon

e Operation procedure (Operation at GOHz)

0 OOHZ

& [ sTOP

Forward rotatuon

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

.. operation mode indication.
If it is not shown, switch to the.

external operation modein-
accordance with page 34. -

Note 1:If the forward and reverse
rotation switches are
turned on together, the
inverter will not start. Also,
if these switches are
turned on together during
operation, the motor is
decelerated to a stop.

Turﬁ orlluthew‘s‘ta'rﬁt swnch (connect
terminals STF or STR and:SD). (Note 1)

2 The operation command indication v i
»; changes to "STF" or "STR" and the

operation status indication changes to . k

. _output. mdlcatlon (FWD or REV).

; Forward rotatlon

-~ ‘decreases gradually to OHz.

¢:The motor stops running.. -

arn the potentlometer
¢y setting potentiometer)
ise.

. Thé‘frequency shown on the display
increases gradually to.60Hz.

-Slowly turn the potentiometer

(frequency setting potentiometer)
full counterclockwise. (Note 2)
The frequency shown-on‘the: dlsplay

...... ‘Turn off the start switch
(disconnect terminals STF or STR

and SD).

Heverse rotatlon

Note 2: If the start switch is turned off with’
the potentiometer in the full clock-
wise position, the motor is deceler-
ated to a stop. The DC dynamic
brake operated at this time gener-
ates high-frequency noise immedi-
ately before the stop, but it is nota
fault.

Potentiometer rating, 1 or 2W, 1kQ
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(2) External jog operation SRR Tl ER L s e EE ;
Keep the start switch on (connect termmals STF or STR SD) to perform operatlon and SW|tch it
off to stop. For details of changing the parameter settlng, see page 45
e Operation procedure (Operation at 8Hz) '

. : Note 1:The frequency and-

.- Switch the power on and make acceleration/deceleration
sure that "EXT" is shown at the time for jog operation can
‘operation mode indication. - be set in the followmg

Ifit is not'shown, switch to the : parameters.

external operation‘mode in S <Factory setting> . ° )

”] Ol. OO'Hz . a°°°fdaf:‘7°9: with page 33 ____ePr.15"og frequency"
.. STOP EXT : S : I 5Hz
. o . ePr. 16 "jog"
o ’ acceleration/deceleration®
L [ ..0.5.seconds

Press the [PU OP] key to
:switch to the PU

.+ operation mode’ and use

- ;parameter 15 "jog -

frequency" to set. (Note 1)..
After the settingis | i,
complete, press the [EXT ’
OP] key to switch to the -
external operation moc!e.( . i

Turn on the signal across ; s
“terminals JOG-SD (connect these -

‘terminals).

The jog operation mode is selected

and the operation mode*rndlc‘_ ;

. cha es to "EXT; :

E
¢
1§
t
l
\

P T Turn on the start swrtch (connect

17 "terminals STF or STR and SD). (Note 2)
~Keep the start switch on to perform

- “operation; switch 1t off (dlsconnect) to
““stop.

“Forward rotatlon

Q%Q\, Reverse rotatlon k

i

Switch off the signal across
“terminals JOG-SD (disconnect
- these terminals).
The inverter exits from the jog
: operation mode and returns to the
ordinary external operation mode.

Note 2: If the motor does not run, check Pr.
13 "startmg frequency" if the set..
value is less than the starting
frequency, the motor does not
'start s :
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12 2 PU Operatlon Mode (Operatlon usmg the PU)

(1) Ordmary operatlon

By repeating steps 2 and 3 durlng motor operatlon speed can be changed
e Operation procedure (Operation at 60Hz)

) Set 0.00HZ

0~400

<Direct setting> .,
©O®O
@66
0Jele
©

~~.0P]_k,ev, and:make sure that the
. frequency- setting screen is shown

<Step settings

Swﬂch the pcwer on, press the [PU

on the display.

If it:is not shown, sw1toh to the PU
operation mode in accordance wnth
page 33. ‘

Note 1:After pressing the [PU-OP]
key, enter the frequency di-
rectly with the numeral. -

keys. This setting is not
available in the monitoring
mode. Press the [PU OP]
key to leave the monitor-

““ing mode before setting.

Set the runnmg frequency to
+eDirect ‘setting (Note 1) .

The [WRITE] key mus
otherwise the frequen
into memory.-.

GOHZ

S\t‘e"p s‘ettlng (Note 2) (Note~3)

o Press the [WRITE] key.

t be pressed,
cy is not stored

sy

Press:the [FWD] or [REV] key
The motor starts, running. The in-

verteris automatlcally placed in the

monitoring mode and the state of the
output frequency is displayed.

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

Note 2: Press the [A}/[V] key to keep the
frequency changing. Hold down the
[A] (or [V¥]) key to change the fre-
quency. At the beginning, the fre-
quency changes slowly and this
may be used for fine adjustment.

Note 3: Step setting can alsé ‘be‘made' during inverter
_ operation. However, if the [A] (or [V¥]) key'is:
pressed in the monitoring mode, the frequency ' ==
does not stop changing when the key is released. -
and rises (or falls) further. (Slnce the [A] (or [V]) .
key changes the set frequency, switch operation
does not match the actual frequency change.)




(2) PU jog operatlon

Hold down the [FWD] or [REV] key to perform operatlon and release it to stop For detalls of
changing the parameter setting, see page'45. -

» Operation procedure (Operation at 8Hz)

... Switch the power on, press the

shown on the display.
If itis not sShown, switch to the PU
operation mode in accordance with

[PU OP] key, and make sufe that’
the frequency setting screen is -

Note 1 The frequency ‘and accel-
- eration/deceleration time
for'jog operation can be
setin the followmg para-

~meters.
<Factory setting>
oPr. 15 "jog frequency" ...

set  0.00HZ
. 0~4l :

page 33. 5Hz
*Pr.-16 "jog
acceleration/deceleration”
.. 0.5 seconds

Use paranieter 15 v,“jofg.
frequency” to set.
(Note 1). A

Press the [PU OP] key, then the -
[SHIFT] key. ™
“The'jog operation'mode is selected
- -and.the.PU.JOG frequency setting
~.screen is shown on the’ display, .
- Tochange the frequency, enter the
numerical value and press the ]f
[WRITE] key I

Press the [FWD] or [REV] key
“The' display changes to. the momtor
“screen: Hold down the key.to per-

' form operation and release it'to stop.
(Note 2)

Press the [PU OP] key.

The-inverter exits from the jog opera-
* tion mode, and returns to the ordinary
-:/PU"operation mode. To return to the
~-_jog operation mode, press the [SHIFT]
.. key. .

7 fsst” Tooonz|
- l :, 1

If the motor does not run, check Pr.

13 "starting frequency”. If the set
“iiivaluesisiless than the starting fre-

2 77 quency; the:motor-does not start.

Note 2:

;_;4"1 -



12-3 Comblned Operatlon Mode (Operatlon usmg the external input s1gna|s and PU)

(1) Enterlng the start S|gnal from the outsrde and settlng the runnlng frequency from the PU
(Pr. 79=3) _
- The external frequency setting signals and the PU’s FWD, REV and STOP keys are not accepted'._
.For details of changing the parameter setting, see page 45.
« Operation procedure (Operation at 60Hz) ;

; ) Note 1:If the forward and reverse
SWItch‘,the,PoweI:,on_.',; : “rotation switches dre’
o o turned on together, the
- inverter will not start. Also,
. if these switches are
- turned on together during
_.....operation, the motor is
o] w7 decelerated to a'stop.
| Note 2: After pressing the [PU OP]
. S OE T : ], . _ key,enter the frequency -
eI R e ‘ “ 17T directly with the numeral
— — o Sl ... Set"3" in Pr. 79 T, keys. This setting is not

...... "operation mode available in the monitoring
@_»79_)_'»3 ” selection®. . N _ .. mode. Press the [PU OP]

The combined operatloj 5 “key to leave the

mode is selected and the " monitoring mode before
operation mode indication .| . setting. '

on the display changes{o - = «..: g

0,004 | con el

e _stoppusE]

..... Turn on the start swrtch (connect
{ _ terminals STF or STR and SD).
/(Note" ED R
: The operation command indication
. ‘changes to“STF" or "STR" and the
...operation status.indication changes to |
~ outputindication (FWD or REV). -

Forward rotation .~ .
ON ‘l \1 Reversg
t rotation

0 OOHz

STF _FWD BUsE|.

.7 Using the PU, set the running
" frequency to 60Hz.

<Direct sGttin;g’;”‘!? B

@ ® -Dlrect setting (Note 2)-
«Press the [PU OP] key to call the
@ @ @ frequency seftting screen, and

oleJe)

perform step settlng (Note 3)

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

into memory.

s R Turn oft‘ the start swutch

Note 3: Press the [A)/[V] key to Forward rotation ‘ .(Sd.ll.sRc:: : escl;)termlnals STF ¢ or
keep the frequency changing. ot
Hold down the [A] (or [¥]) % Reverse rotation The motor is stops running.

key to change the frequency.
At the beginning, the

..
frequency changes slowly OFF (s
and this may be used for fine ) N A, -
adjustment. LB
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(2) ‘Entering the runmng frequency from the outside and.making start and stop from the PU (Pr.79_4)
For details of changing the parameter settlng, see page 45
) Operatlon procedure :

, - | Note 1:The starting terminals

Switch the'power on. “& - nii (STF, STR) of the inverter
2ocaredinvalid:

The inverter cannot be

: started if the [FWD] or ge

[REV] key is pressed and

the level of the frequency

setting signhal is then

raised. "

Set"4"in Pr. 79 “operation mode

selection”.

The combined. operatlon mode.is

selected and the operation'mode :

* indication ‘'on the display changes to
APUEY, :

0: 00'

... STOP PUE| |

Ente;’ the rur‘lyﬁing I‘reqﬁenéy S|gna;l
High speed - ] (select the multi-speed sngnal or

; - - turn-the: frequency setting -
Middli d |
ON Lijps, tidle spee | ... potentiometer). -

....,’Press the [FWD] -or [REV] key (Note 1)
" The motor starts runhing.

~The-state-of the output, frequency is

£ “showh ‘on'the chsplay

panmt

' 60.00|

STE_FWD PUE

.’..;'-;..‘Rress the [STOP] key of the PU.
) The motor is decelerated to a stop.
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(3)Entering the start signal-and’ mult|-speed S|gna| from the outS|de and settlng the multiple
speeds from the PU -
Perform this operation in the external operatlon mode W|th “0“ (factory settmg) set ‘in-Pr. 79

~"operation mode selection”. .
- For details of changing the parameter setting, see page 45.
C . Operatlon procedure

High speed

ON <& jMiddle speed
* 1 Low speed

Forward rotation

w@@

High speed S
Middle speed

Reverse rotation

Low speed

High speed

%Mlddle epeed

OFF

Switch the power on. rotation switches are

...... Select the multi-speed
signal required for
operation (connect
terminals RHIRMIRL SD)

Forward rotation

@@ Reverse rotatlon o

Note 1:If the forward and reverse

turned.on together, the ‘
inverter will not start. Also,
if these switches are
turned on together during
operation,.the. motor is de-
celerated:to-a stop.

Note 2: The set values of the multi-
. _ple speeds not being used
can also be changed dur-
ing operation. (See page
102.)

Turn on the start switch. (connect
terminals STF or STR and'SD). -
(Note 1)

The operation command indication
changes to, "STF" or "STR" the operation
status indication changes to-output

__indication (FWD or REV), and the motor

starts rotating.

:+..... Using the PU, change the current
“-multi-speed frequency.
When high speed has been selected
(RH-SD connected), changing the
value of the "three-speed setting
--(high speed) varies the speed.
(Note 2) "

... Switch off the multi-speed signal
(disconnect terminals RH/RM/RL-
. SD) and turn off the start switch
(disconnect terminals STF or STR-
“1. sD).
“.The motor stop running.
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13. SETTING AND CHANGING THE VALUES IN THE PARAMETERS

The inverter has many parameters. Using the PU, the required parameters can
be selected and their values set and/or changed as appropriate according to
the load and running conditions. For more information, see the "Parameter
List" (page 98). Set "1" in Pr. 77 "parameter write disable" to disable write.
(See page 131.)

« Operation procedure (Reading and writing the value of Pr. 8 "deceleration time")

1) Press the [PU OF} .......... The frequency setting screen is
key. displayed. S:t 0.00HZ
Display
| , 1
2) Press the [SET] key. ....... The inverter is placed in the TG ODE [ ERPU0Z  bassern war
i . Pr.NO.
parameter setting mode Egt< PList C—_—_]
l 4 J
2) )
3) Enter the required ........... The screen on the right is ETTING TO0E e® 3 3)
parameter number. displayed. Pr.NO. 8 ® @ @ @
<READ>
| 200U
. 9 ||| @O0
4) Press the [READ] key. .... The current set value is shown T DT 5) @ @ @ B
on the display. R 15.08
©EHE
5) Enter the required ........... A. new set value is shown on the PR 4) 8)
value. display. 15,08
Example: To set to 180 amng (200
seconds
(Note 1)
6) Press the [WRITE] key. ... The set value is stored into e | If an error is displayed by
memory. 120,05 pressing the [WRITE] key, see
Completed page 27.

l

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

Note 1: If a setting error has occurred during the entry of a set value, press the [CLEAR] key to
return to the status before that set value was entered.

Note: Set and/or change the parameter values in the PU operation mode. When the PU operation
display is not being provided, switch to the PU operation mode in accordance with page 34.
Note that the values of the following parameters may be set and/or changed in the external
operation and combined operation modes:
o 3-speed setting ... Pr.4to 6 » Display function .................. Pr. 51 to 56
» Multi-speed setting.............. Pr. 24 to 27 » Calibration function.............. Pr. 900 to 905

In addition to the above procedure, the help function may be used to cali the barameter list for setting.
For more information, see page 54 and 55.



14. MONITORING FUNCTION

The inverter can be monitored by either the LED (red lig
display on the inverter, the 5-digit liquid crystal display on

monitor). bf" the PU level meter. These displays are selected by the following

method:

ht emitting diods)
the PU (PU main

PU level meter | : inverter LED display -
Setting Pr. 53 on the PU allows ' 171171 I.l Setting Pr. 51 on the PU allows
(s;lection from 1)5 types of data. 11000011 selection from 16 types of data. (See
ee page 118. C MR WL A page 118.)
® Factory setting... Pr. 53 ="1" ® Factory setting .... Pr. 51 = *1*
Output frequency Output frequency
indication {R—PUOZ PARAMETER UNIT indication
b
1 20 O oL Indicates that the stall prevention
PU main monitor . l-%z function is activated.
5 types of data can be selected in STF FWD PU v, Display unit

sequence by the [SHIFT] key.

14-1 SHIFT Operation Sequence on the PU Main Monito

r

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

and running speed.

Switch the power on or press the [MONITOR] key. Note: 1.
RV
First priority screen | | |
;%ur:ﬁg:)lrequency N 90'99#’ %
O
G 2

U
! I
0.00.

2

(Output current

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

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

monitor)
--- STOP EXT
O —
@ SHIFT
3 O 5
| | | OTHERS
(Output voltage
monitor) STO(P) . 91\( S:::?t?ge <HELP» ‘
(9
o @
« U J )
ALARM HISTORY 1UVT 5
e IO o)) = R
:
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E> E> Monitor selection

Selection can be made
from 20 types of data.
(See page 47.)
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14-2 Selecting the Another Monitor Item in the Selective Monitoring Mode

» Selection procedure (Example: Select the input terminal state monitor screen.)

: Display
1) Press the [MONITOR] ...... Parameter unit is placed in the . ,
key. monitoring mode. 0.00k - \
ane STbP PU FRPUOZE |ranusren v
2) Press the [HELP] key. ..... The monitoring list is displayed. \ —
T Eoe " ®
i |ge &) 3) @ @ @
NS
@OOE
DOGE
OEEE
\ =)
4) 5)

3) Hold down the [SHIFT] key and press the [¥] key three :
times, and without pressing the [SHIFT] key, press the [¥]
key twice. (Move the cursor to signal In.)

...... Hold down the [SHIFT] key and press the [¥] or
[A) key to advance or return the screen one page.

4) Press the [READ] key. .... The screen shown on the right is
(Note 1)

displayed.

5) Press the [WRITE] key. ...The screen in step 5) is set as
(Note 2)

...... Subsequently press the [SHIFT] key to call the

the first priority screen. other monitor screen.

Note: 1.

Since the selective monitor screen is not the first priority screen in the above step 5) where
the [READ] key has been pressed, the selected data is erased from the memory as soon
as the power is shut off or the other operation mode (such as external operation) is
selected.

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

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

In step 6) where the [WRITE] key has been pressed in the above setting example, the "I/O
terminal states" selected here are first displayed with priority when the other operation
mode is switched to the monitoring mode. To give first priority to other data, press the
[WRITE] key with the monitor screen being displayed. The first priority screen then
switches to that monitor screen.
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« Selecting any of the menitoring itams: "load meter”, "motor exciting ourrent”, "position
pulse" and "cumulative energization time"
When the "load mster’ or "motor exciting:current” has baen selected, the outpist: curremt monitor
screen is switched to a corresponding screen. When the "position pulse” or "cumulative energization
time" has began selected, the output voltage-monitor screen is switched to a cotresponding screen.
When any of these four items has been safected, the output current or output Voltadge monitor screen
cannot be used.

When '.Ic_>ad meter® or 'mp- When the *position pulse" or
tor exciting current' moni- ‘cumulative:energization time*
tor has been selected, monitor has been selected,

+  this screen is switched. this screen is switched.

X F|ir8tpri97tym:n @ T |""@Pl ------ T 1]
et | 0,00, & | 0.00.| &

=== STOP EXT === STOP EXT === STOP EXT
(Qutput frequency monitor) L JQutput current monitor)_ _ L (Output voltage monitor)_

R G V&
-

o
2| 2RO
<

OTHERS ALARM HISTORY
L e r e e — - - —- o . B
<:] <HELP>

(Selective monitor) (Alarm code monitor)

<READ>
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15. HELP FUNCTION

The FR-A200E inverter has a help function to
Aollowing.. = v o i e e e

Displaying the ~
procedure of th
é PU’operation b
[directinput (di-

rect setting from .
the ten-key pad): /. -

Switching be-
tween monitor
screens

[ Setting the
[~ first priority - . .
| screen in‘the
") monitor'mode. /3

aying the
to the PU

Displaying

" the parame-:
ter change
list

"Displaying =\
the initial pa-
rameter
value list

' Displayin )
history‘of the . ]~
most recent8 . /. .
alarms: N

Parameter
setting us-
ing the pa-
rameter list

Parameter
clear

Calling the
parameter list

All parameter |
clear::

Resetting the
inverter

In addition, press the [HELP] key in any of the PU operation modes to call a guide to the operation
procedure. Press the [HELP] key when you do not know how to operate or what to do.
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15-1 Help FunctionMenu ~ = 7 | ) .

Press the [HELP] key twice in/any operation mode to call the help menu, with which various functions.

can be executed. (See page 187) -~ o oo e ‘

+ Menu screen page 1. o
1.4 MONITOR

2" PU Oper _ MONITOR FEue.

3 Pr. List Displays the monitoring list and allows the monitor screen to be changed
4 Pr.Clear © and the first priority screen to be set. e .

2 PU OPERATION

Informs how to select the PU opefat'iﬁﬁ:;_mbde and PU-assisted jog
operation mode via direct input (direct-setting from the ten-key pad) and
o hqw,to operate the keys. L T

X 3 PARAMETER

. .Displays the parameter menu and allows any of the following-four items
../ to'be selected and executed:
Press [SHIFT] and [¥] /" - 1 getting
together to proceedto -~ 9 pr. List
the next page. e o3-S et P List..
4 Def. Pr.Lis

4 PARAMETER CLEAR | P
Displays the parameter menu and allows any of the following three items
to be selected and executed: R R
1 Clear Pr. "
2 Clear Al .~
-8 Clear None
* Menu screen page 2 . /

6 AlarmClear s e, ;
7 Inv.Resst / . Displays the history of eight past alarms.
8 T/Shooting RO O IS . e

B ¢ ALARM HISTORY CLEAR §§

l - '\J,‘ngars all the alarm history.""
PP APPSR 7 |\\VERTER RESET
TOR], [SET], [EXT oP]  Resets the inverter.
and [PU OP] to switch .
to the corresponding 8 TROUBLESHOOTING e T
mode. The inverter displays the most likely cause of mismatch in inverter
operation with operation/setting or the cause of inverter‘“fgult.
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1 KONITOR

Displays the monitoring list and allows the monitor screen to be changed and the first priority screen
to be set.

« Operation procedure 1 (To call the monitoring list from the help function menu)

1) Press the [HELP] key ...... The help function menu is called. | crtraree Display
twice in the monitor 2 59%;«
mode. y p: c& o, @ (- _
T FR-PUO2E  |pamaweTen UNT
2) Make sure that the ...... If not, move the cursor with the
cursor (=) is located [A] [V] key.
at 't MONITOR". ( 1
] e®
3\
3) Press the [READ] key. .... The monitoring list is called. T Freguency 1) = @@ (s o
4 B iror Yool =
©) : °
I QOOH
4) 'r:er:jisretzeit[e:'\] or [¥] key to move the cursor () to the 1, Ty @ @ @
Lo | 28E8)
\ J/
1
5) If the required item is not found, press the [SHIFT] key and
[¥] key together to shift to the next page. g;
1
6) Press the [READ] key. .... The monitor screen specified by T 1. After pressing the [READ] key,
the cursor is displayed. 0.00a press the [WRITE] key to set that
—— STOP PU monitor screen as the first priority
screen.

4
Press any of the [SET], [EXT OP] and [PU
OP] keys to switch to the corresponding
mode.

e Operation procedure 2 (To call the monitoring list directly in the monitoring mode)

1) Press the [MONITOR] ..... The inverter is put in the — ) Display .
key. (Note) monitoring mode. 0.00k —— )
-— STOP PU
1
2) Press the [HELP] key. .... The monitoring list is called. 5 Frequancy L J
%' Sg‘gem 1) — )
Al e
@9 2) > D
I : 0 @@ I-3)
3) Press the [A] or [¥] key to move the cursor () to the (8) v 4)
required item. é» Ccrctzrq}%:tcy @ @ G
4 Marmg His @ @ E]
T OOX
4) If the required item is not found, press the [SHIFT] key and 3 @ @
[¥] key together to shift to the next page. L /|
i 5)
5) Press the [READ] key. .... The monitor screen specified by | - | o e After pressing the [READ] key,
the cursor is displayed. 0.00 press the [WRITE] key to set that
-— STOP pUA monitor screen as the first priority
screen.
—
Press any of the [SET], [EXT OP] and [PU Note: This key need not be pressed if the
OP] keys to switch to the corresponding inverter is already in the monitoring
mode. mode.
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2 PU OPERATION

>,
&

Inferms how to select the PU operation mode and PU-assisted jog opseration mode via direct input
(direct setting from the ten-key pad) and how to operate the keys.

Hl Selection of the PU operation mode {(direct input)
o Operation procedure 1 (To call from the help function menu)

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

twice in the monitor : : M%'E?f‘ -
mode. : g& 'é&
| 11
2) Using the [¥] key, move the cursor (=) to '2 PU
OPERATION". 3 HORRR
3 Pr. List
4 Pr Cow
l (18
3) Press the [READ] key. .... The menu on the right is :
displayed. 2 JOG: Jogging
| 16

help function menu.

4) Make sure that the........... If not, move the cursor with the
cursor (=) is located [A] [¥] key.
at'1 PU: DIRECT IN".

l

Press the [HELP] key to retum to the

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

|

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

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

* Operation procedure 2 (To call the key operation guide directly)

1) Press the [PU OP] key. ...The frequency setting screen is
displayed.

@

l

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

@

l

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

1)
6)

2)

Display ~

eV 0 0
OOEE0 0
DOOB0O®
AR®OEIDE

\ ‘J
3)
5)
Display
Fr 11
FR-PUORE |panameten unr




B Selection of the PU jog operation mode Display
e Operation procedure 1 (To call from the help function menu)

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

. . H 3 T [
twice in the monitor 2'F R - FRPUOZE _jrasaren e
mode. $ B %ﬁ_&

|

[ | (i

X {

2) Using the [¥] key, move the cursor (=) to "2 PU 1

OPERATION". 3 BORpar ) e

i o | eee@

I ” A NOND,

3) Press the [READ] key. .... The menu on the right is T U Discly @ @

displayed. 2 JOG: Jogging @ @ @ (=]

OEEE

O =

Press the [HELP] key to return to the
help function menu.

wm
——

4) Using the [¥] key, move the cursor (2) to '2 JOG".

|

5) Press the [READ] key. .... The PU jog operation mode is i
selected and the frequency Sgt 5.00HZ
setting screen is displayed.

|

6) Press the [HELP] key. .... The key operation guide is

displayed. Fset : 0-9
on: WRITE @

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

Display
o Operation procedure 2 (To call the key operation guide directly)

1) Press the [PU OP] key. ...The frequency setting screen is FR-PUGZE jpanmseemen ot

displayed. Sgt 0.00HZ
Q)

- /
| s N

}

2) Press the [SHIFT] key. ... The PU jog operation mode is = VAToTe] 2 S @
selected and the frequency Set 5.00HZ 3; ® & @ @
setting screen is displayed. 0~400

il

3) Press the {HELP] key. .... The key operation guide is

displayed. Fset : 0-9
R || )

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

EITITIC
D®O®
BAOEG]

OOEO®
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3 PARAIIT TS

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

1 Setting................. Switches to tha parameter setting mode.

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

3 SetPr. List............ Displays a list of Pr. numbers and set values of only the parameters

that have been changed from the factory setting. (For the parameters
that have not been changed, their Pr. numbers are only displayed.)

4 Def. Pr. List.......... Displays a list of the initial values (default factory setting) of
piay ry g
' parameters.
Display
o Display of the parameter menu
. - (;
1) Press the {HELP] key ...... The help function menu is called. TTWONITOR FRPUGRE  Jramae wer ﬂ
twice in the operation PU Oper
mode. ; B e o @
l : 1
2) Using the [¥] key, move the cursor (=) to *3 PARAMETER".| 7— e®
DB E 1) ® @@ (4
AINOIU 2)
| QOOH
3) Press the [READ] key. .... The parametsr menu is o
displayed. Lig @ % % J
o) 55
l \_ J
Press any of the [MONITOR], [SET],
[EXT OP] and [PU OP] keys to switch to 3)
the corresponding mode.
. . Display
H Selection and execution of "1 Setting"
o Operation procedure ) -
1) Call the parameter menu in accordance with the above [ meuoee e
procedure.
l r .
2) Make sure that the ....... If not, move the cursor with the e ®
cursor (=) is located [A] [V] key. @ E @D (a
at '1 Setting". @ @ ]—2)
[ @ (=)
3) Press the [READ] key. .... The inverter switches to the set | et @ @ @ @
mode. Set Pr.NO. -
FOR ELp 0 | & =
Press any of the [MONITOR], [EXT OF] 3)

and [PU OP] keys to switch to the corre-
sponding mode.



H Selection and execution of "2 Pr. List" iz
¢ Operation procedure

1) Call the parameter menu in accordance with page 54. T Displ
2 Pr, Uist ispiay
3 Set Pr. List
C -
l FR-PUCZE [|pamsseTen UnT
2) Using the [¥] key, move the cursor (=) to "2 Pr. List". (e MOBE )
20 Pr. Lst
3 Sat Pr. List @ l
|4_Def Py List | —
] =1
5)
3) Press the [READ] key. .... The parameter list is displayed. o @E® @ '_ 4)
3 U ® DO ® A3
] — olelole
4) Press the [A] or [¥] key to move the cursor (2) to the re- (0 (=
quired item. @ @ @J
l 5)
§) If the required item is not found, press the [SHIFT] key and 6)
{V¥] key together to shift to the next page.
6) Press the [READ] key. .... The parameter specified by the
cursoris read and the inverter is 5%
put in the parameter setting !
mode. @
Press the [SHIFT] key to move
to the next parameter.
Press any of the [MONITORY], [EXT OF]
and [PU OP] keys to switch to the corre-
sponding mode.
M Display of "3 Set Pr. List" Display
+ Operation procedure 1 (To call from the help function menu)
1) Call the parameter menu in accordance with page 54. Ty ( FRPUDZE  [mawsren et |

T . -

2) Using the [¥] key, move the cursor () to '3 Set Pr. List". | DE &= ® =)
8056 B Liat Ee® @
T @ DA CH—2
3) Press the [READ] key. .... The parameter change list is dis- T @ @
played. (Note) E t1) ¢ 80 @ @ @ @
= SR
- )

T

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

~—

Note: Press the [SHIFT] key and [V¥] key together to move to the next page.
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M Display of "4 Def. Pr. List"
« Operation procedure

1) Call the parameter menu in accordance with page 54.
2) Using the [V¥] key, th ) to "4 Def. Pr. List". : . PRy )
) Using the [¥] key, move the cursor () to of. Pr. Lis Wj— @@
: 49 Dof Pr. Ligt | ONCORC)

[ © 0OY

3) Press the [READ] key. .... The initial vaiue list is displayed. | —perprar— @ @@@
(Note) 79" g QO®

Pr 2 000 @
OEBE

Press any of the [MONITORY], [EXT OF]
and [PU ©OP] keys to switch to the corre- 3)
sponding mode,

2)

Note: Press the [SHIFT] key and [V¥] key together to move to the next page.
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VTN N NNV N2l (To be performed in the PU operation mode) -

Press the HELP key twice in any. operatlon mode to call the help menu, wnh WhICh varlous functlons
can be executed. ;i

1 Clear Pr. .............. Refturnlv

2 Clear AII il
3 Clear None .

. Disﬁléy'of'tﬁiék;ié:r‘afrheter c‘llv‘e":ar,. me‘n'u'” . ...  Display |

1) Press tHe [H’ELP] k'ey"’ ..... The help function menu-is-called: ‘31 e e
~ twice in the operatlon D 1S pU Oper - I

m ode uSt

Pr Clear

FR-PUO2E  [paRAMETER UNT

2) Using the [V:]’._-ke'y, mfgive the cursor (=) to"4 ClearPr.".

l

- @ ~. @\ - i 2)
3) Press the [READ] key. .... The parameter clear menu is o )
displayed. |
——T1 lor=1=Ich
Press any of the [MONITOR], [SET], e N T )
~[EXT OP] and-[PU-OP] keys to.switch-to.. .. ... e S
the corresponding mode. . 3)
H Selection and execution of "1 Clear Pr "
¢ Operation procedure D Ei b e
1) Call the parameter menu in accordance with the above T¥Cloar B .
procedure. 2" Clear All Display
3 Clear None
0"+<HEAD}
(- )
l . FRPUOZE |pamaverer wT
2) Make sure that the ....... If not, move the cursor with the
cursor () is located [A] [V] key.
at "1 Setting”. L
] . ~ ||e®®
3) Press the [READ] key. .... The data on the right is & (CONES
displayed Exet SWRITE> I_ 2)
. Canosi<CLEAR> & )
— @ leeeE
4) Press the [WRITE] /key. ...The data on the right is Cloar BT : N [
(Note) displayed and the parameters . er ' | EE @
are initialized. S ® . )

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

Note: Press the [CLEAR] key to disable parameter clear.
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M Selection and executlon of "2 Clear AII"
. Operatmg procedure

1) Call the parameter clear menu in accordance WIth page 57. ’ ‘ear B D|s:>lay
. . Isar. , All

Clear: :Norie:
&

;ooo I

l o FR-PUO2E  [PARAMETER UNIT

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

lear None ( )

- CLEARALLPr v ' @ @ j2)
B |eces]

3) Press-the [READ] key .... The data on the rig
dlsplayed :

4) Press the [WRITE] key . The data on the right is | -
(Note) S ‘dlsplayed and-the: parameters

_are! mltlahzedm o @

 Press ‘any of the [MONITOR], [SET]
 [EXT,.OP] and [PUIOP] keys to. s it
. the corres ondmg mode .

Note: Press ’thé?*-[CLEAR] key to disable clear All. TR IR

"3 Clear None”
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5 ALARM HISTORY

Displays the history of eight past alarms
¢ Operation procedure :

The help function menu is called.

1) Press the [HELP] key ..... - } T
twice in the operation % PE I(_)igter
mode. 4F,' Glear O

2) Press the [SHiFT] key .... The'screen moves to the next 5V AT e
and [_V]»ke‘)’/ together. page. RPN . “9”1?1’3%25?“ R
' : - | 18 Iihooting

3) Make sure that the
cursor (=) is located’
at "5 Alarm Hist'.

>
2
3
I
1

| 4) Press the [READ] key. ..

Press any of the [MONITOR] [SET] -
--[EXT OP]-and [PU OP] keys to sw1tch to
the corresponding mode.

6 ALARM HISTORY CLEAR [§

Clears all the alarm history.

 Operation procedure

1) Press the [HELP] key.......
*“twice in the operation

The help function menu, is ~,°?!|¢d-

mode.
l

2) Press the [SHIFT] key..... The screen moves to the next AT
arm -Hist
and [V¥] key together. page. 6 AlarmClear
C 7 Inv.Reset
8__ T/Shootin
3) Using the [¥] key, move the cursorv(-:>) to "6 Alarm Clear". A et
6 AlarmClear
7 Inv.Reset
8 T/Shooting
4) Press the [READ] key. .... The data on the right displayed. A TAFCLEAR
Exec<WRITE> -
Cancel<CLEAR>
5) Press the [WRITE] key. ...The data on the right is AR CIErT
- (Note) displayed and the alarm history
is cleared.

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

Vi DIS play

FR-PUOZE

[PARAMETER UNIT

DEG®A 8
DGO 0 ®

o
-2

-

OOO®E 0

J

P
~
N
~

® @ @
SIION
®®TH—3
OIGIE)
BIOIC
=) [ (o)

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

7

Resets the inverter. If the protective function of the inverter is activated.to trip (protect) the inverter,
the trip state can be reset by the following operation. The trip state can also be reset by switching

the power off or connecting terminals RES-SD.

* Operation procedure

1) Press the [HELP] key ..... The help function menu is called. TEMONITOR
twice in the opsration 2'PU O .
mode. Y g_%i', 3 Display
2) Press the [SHIFT] key .... The screen moves to the next = FRPUGZE prowsern ur
and [V]?(ey together. page. g ITW.R“&M
— @ |l __] J
<
— ~ Eelals
3) Using the [¥1 key, move the cursor (2} to *7 inv. Reset". LEAFTI s 1) . .
§ AlamCleer 2 ® @@ (4)
70I1g1v.Reset } @ @
v
l @OOH
4) Press the [READ] key. .... The data on the right is S SIOIC)
displayed. Exa%%;nlg[ll'&b @ E’J @
5) Press the [WRITE] key. ...The inverter is reset and T T T 4) 9)
(Note) switches to the monitoring mode. 0.0 0k
-— STOP PU

2)
3)

Note: By pressing the [CLEAR] key, the inverter is not reset and is switched to the monitoring mode.

—-60-



8 TROUBLESHOOTING

If the inverter appears to operate improperly, perform the following operation to display the most likely
cause of the fault. This operation may also be performed during inverter operation (PU operation,
external operation) or during alarm trip (protection activated).

¢ Operation procedure

1) Press the [HELP] key ..... The help function menu is called. |
twice in the operation g PU agtet
mode. ibr ¢ Display
2) Press the [SHIFT] key .... The screen moves to the next [ )
and [¥] key together. page. & Ao Car FRAURZE prsersn o 1
7 Inv.Reset '
3) Using the [¥] key, move the cursor (=) to "8 T/Shooting". g & & l
6 AlarmClear 1)
7, Iny.Resat 2 ® @ @ [a) )
v} 2
4) Press the [READ] ker The alarm phenomenon menu is % % [ij 3;
e TV
displayed. 2’M.Spd Ertor @ @ @ @
3 M. ADec Enr D =
% 258
5) Press the [A] or [¥] key to move the cursor to the required | oo
item. 2¢M.Spd Ermor 4)
3 M.ADec Err 6)
4 M. Cuv High
6) Press the [WRITE] key. ...The cause of fault is displayed. W SPEE ERRO
. MaxF1
(Ses page &2) ol
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« Faults
— 1 M.NOT BUNNING (Motor does not rotate) -

MAN NNIN
Indicated
_<SHIFT>

M.NOT RUNNING
/P P

MNOT FURNING|
MU O

M.NOT_RUNNING
NO Command
From PU

The .inverter has alarm-tripped (pro-
tection activated), resulting in output
shut-off. Press the [SHIFT] key to dis-
play the cause of the trip.

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

supply.

Both start signals STF and STR are
ON or OFF.

The output shut-off input terminal
MRS is ON.

The inverter starting frequency (Pr.
13) set value is higher than the
current set frequency.

The current input select terminal AU

remains OFF. (Not ON)

Neither of the FWD and REV keys are
ON in the PU operation mode.

SRR T

M.NOT RUNNING
Current Limit
Activated

<SHIFT>

M.NOT RUNNING
TS Control
Standby Mode

M.NOT RUNNING
Under
P! Control

M.NOT RUNNING

CS is OFF
See Pr.57

The inverter canndt be started be-
cause the inverter starting frequency
{Pr. 13) value is higHer than the maxi-
mum frequency (Pr. 1).

The inverter cannot be started be-
cause the forward or reverse rotation
has been inhibited by the value set in
Pr. 78.

The inverter cannot be started since
the current limit function is operating.
Press the [SHIFT] key to display the
assumed cause of activating the
current limit function.

The inverter cannot be started be-
cause it is the stop period in the pro-
grammed operation mode,

The inverter is not started because
the operatian of Pl control has re-
sulted in a condition under which the
inverter need not be started.

Restart cannot be made since the
automatic restart after instantaneous
power failure select terminal CS is
OFF. Currently it is assumed to be
after an instantaneous power failure
or in the commercial power supply
switch-over operation mode.

— 2 M.SPEED ERROR
(Speed does not match the running fre-
guency set value)

M.SPEED ERROR
tF>MaxF1/F2
60.&2 Pri/18

M.SPEED ERROR
SetF<Min.F1
60.00 Pr.2

Hz

M.SPEED ERROR
Fjump Workin

e Pr.31s3
SetF= 60.00Hz

M.SPEED ERROR
Current Limit
Activated

<SHIFT>

M.SPEED ERROR
Und

nder
Pl Control

3 M.A/Dec

Since the running frequency set
value is higher than the maximum
frequency (Pr. 1) set value, the
running frequency remains at the
maximum frequency.

Since the running frequency set
value is lower than the minimum
frequency (Pr. 2) set value, the
running frequency has been risen to
the minimum frequency.

Since the running frequency set
value is within the frequency jump
setting range (Pr. 23), the running
frequency has jumped.

The current limit function has been
activated and forced the running
frequency to reduce. Press the
[SHIFT] key to display the cause of
activating the current limit function.
The operation of Pl control has
caused the running frequency to be
offset from the set value.

Err

(Acceleration/deceleration time is longer

than the va

Set 5,08

0» 60.00HZ

Set 5.08
60.00HZ + 0

St Pv.ON? &
Set Too Low?
Load Too Big?

Pr.22 Error?

lue set in Pr. 7/Pr. 8)

+——— Acceleration time set value (Pr. 7} is

—Ldlsplayed.
Frequency reached in the above set
time (acceleration/deceleration refer-
ence frequency, Pr. 20) is displayed.
Daeceleration time set value (Pr. 8) is
displayed.

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

Assumed cause of longer accsleration/decel-
eration time than the set value is displayed.
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— 4 M.Curr.High

(Inverter output current value is larger Note: If the fault could not be identified by
than normal) the above operation
GOOUﬁn First, the running frequency, if the cause of the fault could not be
104 230V output current and output voltage found in the inverter, the current
SHIFT> of the inverter are displayed. .
Press the [SHIFT] key to display running frequency, Ou.tput current and
the assumed cause of large output output voltage are displayed on the
current. screen.
v Impedance Is the motor a special motor other
than the general-purpose 3-phase '"V-O'lﬁ-ll
Red?%j._.rlr BS‘@ induction motor? If so, reduce the 10%'%%05
torque boost set value. <SHIFT>
Related parameters: Pr. 0, 38, 46
Press the [SHIFT] key to display the
Low Tr',l;q &} Is the motor a qonstant;torque relevant assumed cause.
Reduce TrqBst | Motor (motor for inverter)? If so,
0,38 ® reduce the torque boost set value.

é Related parameters: Pr. 0, 38, 46
Trq.Bst Since the torque boost set value
Semn Em?

may be inappropriate, check the

See 038 following relevant parameters:
$ @ Related parameters: Pr. 0, 38, 46
V/F Settlng Since the V/F pattern setting may

be inappropriate, check the
following relevant parameters:
Related parameters: Pr. 3, 14, 19,
47

See Pr.3,1 4,
19.47

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

Load Too Big?
OutPut
Phase Loss?

15-2 Other Help Function

B Graphic function
Press the [HELP] key on the parameter setting screen to display the data of the corresponding
parameter graphically.

o Operation procedure (Example: Pr. 3 "starting frequency") Display
1) Read the required parameter in accordance with page 45 or = baser
page 54. 60.00Hz (- )
- FEE_ 1
2) Press the [HELF] key. ..... The data of the parameter is 53 — —
displayed graphically. 60.00 o
Vm; Hz 3)

2)

o

l

3) Press the [CLEAR] key. .... The display returns to the
previous screen, 60.00Hz

OEOG® 0 0
BOEG®O 6
OICITIT)
Blojoia

L




16. CALIBRATION OF THE METER (FREQUENCY METER)

The PU allows the calibration (adjustment) of a meter connected acrass the
meter connection terminals FM-SD or AM-5 of the inverter. When a digital
meter is used, the-PU allows the frequency of the pulse train output signal to

be adjusted. The motor need not be connected.

16-1 Calibration of the FM-SD Output

~ Preparation

(1) Connect a meter (frequency meter) across inverter terminals FM-SD.

(Note the polarity. FM is the positive terminal.)

When a calibration resistor has already been connected, adjust the
resistance value to zero or remove the resistor.

Set any of 1 to 3, 5to 14, 17, 18 and 21 in Pr. 54 (FM terminal function
selection". When the running frequency or inverter output current has
been selected as the output signal, preset in Pr. §5 or Pr. 56 the running
frequency or current value at which the output signal is 1440Hz. This

(2)
(3)

1440Hz normally makes the meter full-scale. (See page 120.)

Terminal block for

control circuit

Meter
(frequency meter)

« Calibration procedure (Example: To calibrate the meter to the running frequency of 60Hz)

1) Press the [SET] key in ....
the PU operation mode.

The inverter is placed in the
parameter setting mode.

2) Type 900 and press
the [READ] key.

The current PU set frequency is
displayed.

|

3) Type 60. ....c..cccovvvvnnnnnnnn,

The value shown on the right is
displayed.

une
Run Inverter
Set  60.00Hz

l

4) Press the [FWD] key to ..
start forward operation
at 60Hz.

The motor need not be
connected.

900 une
| MntrF 60.00Hz
<WRITE>P!

5) Using the [A] or [V¥]
key, adjust the meter
reading to a
predetermined position.

The meter reading moves.
(It takes a long time until the
meter reading moves.)

1

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

Calibration is complets.

l

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

©

Display

FR-PUO2E

-

4)

Note:

This calibration (Pr. 900) is
only valid when any of 1 to 3,
5 to 14, 17, 18 and 21 has
been set in Pr. 54 to output
a signal to terminal FM.
When any other value has been
set (signal output to terminal
AM has been salected in Pr.
54), the absence of Pr. 900
is displayed on the screen as
soon as this parameter is se-
lected by the above opera-
tion.

Note : When the frequency meter is connected across terminals FM-SD to monitor the running
frequency, the output of terminal FM is saturated if the maximum output frequency reaches
or exceeds 100Hz, with the factory-set value unchanged.
Hence, the setting of Pr.55 "frequency monitoring reference” must be changed to the
maximum output frequency. (See page 120.)




16-2 Calibration of the AM-5 Output

e Preparation

(1) Connect a meter (frequency meter) of 0-10VDC across inverter
terminals AM-5. (Note the polarity. AM is the positive terminal.)

(2) Setany of 101 to 103, 105, 106, 108, 110to 114, 117 and 121 in Pr.
54. When the running frequency or inverter output current has been
selected as the output signal, preset in Pr. 55 or Pr. 56 the running
frequency or current value at which the output signal is 10V.

(3) As in the setting of Pr. 54, setany of 110 3, 5, 6, 8, 10to 14, 17 and
21 in Pr. 158 (AM terminal function selection) to use both of the FM-
SD output and AM-5 output simultaneously.

_..
ol

<=

)

Terminal block for
control circuit
LV {8 ]

Meter
(frequency meter)

« Calibration procedure 1 (Example: To calibrate the meter to the running frequency of 60Hz)

1) Press the [SET] key in ..... The inverter is placed in the
the PU operation mode. parameter setting mode.

2) Type 901 and press ........ The current PU set frequency is T AW Tune
the [READ] key. displayed. ggtn I'nvg%%er

Display

FR-PUO2E  |paRaMETER LT

@2

l

3) Type 60. ....cooeovvvervinnnn. The value shown on the right is T AN Tons
displayed. un [nverter
Set  60.00Hz

s OF

l

4) Press the [FWD] key to .. The motor need not be

4)

J aﬁ*NMTwm
start forward operation connected. nirf 60.00Hz
at 60Hz. 4@ <WRITE>PU
5) Using the [A] or [¥] ....... The meter reading moves. _"‘ \j
key, adjust the meter o '/,
reading to a z
predetermined position. o

|

6) Press the [WRITE] key. ... Calibration is complete. T AN Tone

Completed
<MONITOR>

|

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

Note:

This calibration (Pr. 901) is
only valid when any of 101 to
108, 105, 106, 108, 110 to
114, 117 and 121 has been
set in Pr. 54 or the required
value setin Pr. 158 to output
a signal to terminal AM.
When any other value has
been set (signal output to
terminal FM has been se-
lected in Pr. 54), the ab-
sence of Pr. 901 is displayed
on the screen as soon as this
parameter is selected by the
above operation.
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« Calibration procedure 2 (Example: Output current)
To output the output current or other item which is not easily allowed to reach 100% if operation is
performed, adjust the reference voltage output (when the set value of Pr. 54 "FM-AM terminal

function selection” is "121"), then select any of the choices displayed.

Setting of referer}ie voltage output

Setting of oultput current

1) Press the [SET] key in ....
the PU operation mode.

The inverter.is placed in the
parameter astting mode.

’
1~21,101~121
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Display

2) Type 54 and press the .... The current set value in Pr. 54 is (¢ \

[READ] key. displayed. ." - FPURE =)
1~21,101~121
l DL L—_J J
3) Type 121 and press ........ The setting of reference voltage | ——erxrm— g; =YOI0EB! 1)
the [WRITE] key. output is complete. . 121 @ & n
: 1-21,101~121 ® = l_g)
2) v
: —— 5 ||| & = )
4) Press the [SET] key. ....... The inverter is put in the TG WOooE )| 6)
parameter setting mode. ng PBH%st 10) @ @ @ @
<HELPS 11) =)

§) Type 901 and press ........ The current set value in Pr. 901 1 e 2) 3)

the [READ] key. is displayed. Setm 1nvosv}ar 5) )
9) 11)
1

6) Type 60 and press the ..... The setting of maximum running gm e
[WRITE] key. frequency is complete. un Invﬂer .

7) Press the [FWD] key. ...... Forward operation is performed

at 60Hz. The motor need not be
connected for adjustment.

8) Using the [A] or [¥] ....... Setting iscomplete. |  [|... When the output is 100%, the
aoross terminals AMS TRETR || Clfage is not stored unless
to 10V and press the ITOR> the [WRITE] key is pressed.
[WRITE] key.

9) Press the [SET] key. ....... The inverter is put in the N

parameter setting mode. Set PI.NO.
FOR PRLIst @
10) Type 54 and press the .... The current set value in Pr. 54 is | —gr=re—
[READ] key. displayed. N 121
1-21,101-121 @
[11) Type 102 and press the... The setting of output current is R | RO The current value set in Pr.
[WRITE] key. complete. 102 56 "current monitoring

reference’ is 100% and the
output at this point is 10V.



17. ERRORS

If any fault has occurred in the inverter, the corresponding protective function
is activated to bring the inverter to an alarm stop and automatically give the
corresponding error (alarm) indication on the PU display and inverter LED.
When the protective function is activated, reset the inverter in accordance with

page 72.

17-1 Errors (Alarms)

Display

Parameter Unit

Inverter LED

Name

Description

Alarm
Code

Alarm
Output
(Across B-C)

output and keeps it stopped. This protection is
only provided when "1" or "3 has been set in Pr.
17 "external thermal relay input function®.

- - it the inverter output current reaches or exceeds
=
OC During Acc /— /7/ / E:éle':gratlon 2 |200% of the rated current, the protactive ¢circuit i 1
- == 2 |activated to stop the inverter. When any main
- - - » | circult device is overheated, the protective circuft
Stedy Spd Oc /- / / ,—' Du""dg constant Z |is also activated to stop the output of the inverter. 2 fc;;‘::)ed
- e’ e spee 4
=
— = = = |During £
Oc During Dec /‘ f ” ‘,’ deceleration 3 3
= = = = |During stop
- g = If the converter output voltage Is excessive due to
Ov During Acc I— / l, [ / aD:;:;gratlon g the regenerative energy from the motor, the
- = 2 H protective circult is activated to stop the transistor
- - - © L [output. : : id
Stedy Spd Ov IL ‘l 'l’ “_I During constant 2 % This may also be activated by a surge voltage 4 '(:é;ven)
- il speed S , |generated in the power supply system.
o>
- M = During 5°®
Ov During Dec I~ | f1 1 =1 |deceleration b
= During stop x
The electronic overcurrent protection 4n the
,: "~ H”-l inverter detects inverter overload or motor
[} i overheat and activates the protective circuit to
Motor Overload - 5
stop the inverter output. When a multi-pole motor
(Motor protection) | Overload shut-oft or more than one motor Is driven, for example, the Provided
(electronic overcurrent motor(s) cannot be protected by the electronic
(Open)
- - - protection) overcurrent protection. Provide a thermal relay in
| ] Hll the inverter output circuit. In this case, setting the
inv. Overload L electronic overcurrent pratection value to 0A 6
_ activates the Inverter protection only. {Activated at
(Inverter protection) a current 150% or more of the rated current.)
it an instantansous power fallure has occurred in
excess of 15msec (this applies also to inverter
- - - input power shut-oft), this function Is activated to
Inst. Pwr. Loss I- ,’ 'l- ::ﬁzar:tarr\:tcx.g:wer stop the inverier autput. (If the power failure Is 7 :’C;m;i:)ed
- P within 15msec, the control circuit operates without P
fault. If the power fallure persists for more than
about 100msec, the protective circuit Is reset.)
If the inverter power supply voltage has reduced,
the control circuit cannot operate properly,
- - resulting in the decreass in motor terque and/or
Under Voltage l— / I' ,/ Urr:g:;\‘llcz)lrt‘age the increase in heat generation. To prevent this, if 8 I(’(;o:lg)ed
- e - P the power supply voltage reduces below about P
150V (300V for the 400V serles), this function
stops the Inventer output.
If the brake transistor fault has occurred due to
iy = |Brake transistor alarm extremely large regenerative brake duty, etc., this Provided
Br. Cet. Fault L b'& detection function detects that fault and stops the Inverter A {Open)
output.
It a ground fault current has flown due to a ground
fault occurring in the output (load) side of the
- = |~ |Output side ground fault [inverter, this function stops the inverter output. A Provided
Ground Fault /: . I-’I_ overcurrent protection ground fault occurring at low ground resistance B (Open)
may activate the overcurrent protection (OC1 to
OC3).
If the external thermal relay for motor overheat
protection or the internally mounted temperature
- - - relay in the motor has been switched on (relay
] External thermal relay Provided
OH Fault l: .L”-,I operation contacts open), this function stops the Inverter o] (Open)
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brake operation is resumed.

Display Alarm
Name Description Alamn | oot
Parameter Unit | Inverter LED Cods | s orone 8.c)
It a current not less than 150% of the rated
OL i
(dudz:';:ow(';r inverter current flows in the motor during
rotation) acceleration, this function stops the increase in
frequency untll the load current reduces to prevent
- ™ - the inverter from resufting In overcurrent trip. if a
t _l ’ / Acceleration/constant-  jcurrent not less than 150% of the rated inverter
- speed stall prevention current flows during constant-speed operation, this
Indicat current limlit function also lowers the frequency until the load
? %a °ts tha current reduces to prevent the inverter from Not pro-
b 03 “'el ° °f resuiting In overcurrent trip. When the load current | vided.
'ahc fva ﬂon '° has reduced belew 150%, this function increases D ||Provided
e' unc otrl\ or the frequency again and accelerates up to the get by EOLT
gu r?nngg c;"ne_ speed or continues operation. display.
stant-speed If the brake operating amount has exceeded the
operation specitied value due to excessive regenerative (Open)
snergy during motor deceleration, this function
Deceleration stall stops the decrease In frequency to prevent the
StH Prev STP prevention inverter trom resulting in overvoltage trip. As soon
(at a motor as the regenerative energy has reduced, this
stop) functlon reduces the frequency again and
continues deceleration.
- e - Stops the inverter output if the dedicated option
Option Fault L— ,’ l '[ ::T;?;;;?Zﬂ arm used In the inverter resuits In connection E '(:cr)we‘:; d
- connector) fault during operation. P
- - - Stops the output if the fault of EPROM which
1 Parameter storage Provided
Corrupt Memory t . I- device alarm stores the function set values has occurred. F (Open)
- - - If operation cannot be resumed within the number
Retry No. Over ,’_— _,- ,‘:I Retry count exceeded of tretl;y times set, this function stops the inverter F for;\élg)ed
output.
- - - It the operation of the buiit-in CPU does not end
CPU Fault ,L ,' ,’ CPU error within a predetermined period of time, the Inverter F I(D(;O\;I:)ed
- = - self-determines it as alarm and stops the output. P
Stops the Inverter output if the parameter unit Is
sl = |Parameter unit disconnected. This protective function is activated Provided
PU Leave Out I.- . I.Il: disconnection when *2" or "3° has been set in Pr. 75 "reset F (Open)
selection/PU disconnection detection”.
It the regenerative brake duty from the motor has
exceeded the specified value, the brake operation Not
(Not displayed) (Not displayed) B:;k:ctrke)zlstor overheat Is stopped to protect the brake resistor from - |Provided
p overheat. When the brake resistor has cooled, the (Close)

» To know the operating status at the occurrence of alarm
When any alarm has occurred, the display automatically switches to the indication of the corre-
sponding protective function (error). By pressing the [MONITOR)] key at this point without resetting
the inverter (see page 72), the display shows the output frequency. In this way, it is possible to
know the running frequency’ at the occurrence of the alarm. It is also possible to know the current
in the same manner. These values are not stored in memory and are erased when the inverter is

reset.
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17-2 Correlation between Digital and Actual Characters

The following table shows convertion between the alphanumeric characters given in the display
examples of this manual and actual characters.

Actual Digital Actual Digital Actual Digital

!

0

-

()
N

/g
=

a

=y
)
.

%) B 31 50 N 2 O )
ODEREIEFBE EE
COCEEREAIE

-

-

<

@ & @ &M E -
ERCR=NERCONCRGRGNCINE

17-3 Alarm History (History of Alarm Definitions)

Up to eight most recent alarms (alarm definitions) are stored in memory. To check these, use the
help function. For more information, see "5 ALARM HISTORY" on page 59.

17-4 Erasing the Alarm History (History of Alarm Definitions)

To erase the alarm history (history of alarm definitions), use the help function. For more information.
For more information, see "6 ALARM HISTORY CLEAR" on page 59.
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17-5 Alarm Code Output

By setting Pr. 76 (alarm code output selection), an alarm definition can be output as a 4-bit digital
signal. This signal is output from the open collector output terminals equippad as standard for the
inverter.

Correlation between alarm definitions and alarm codes are as follows. In the table, "0" indicates that
the output transistor is off and "1" on (common terminal: SE).

Alarm Definition inverter Output Terminal Signal On/Oftt Alarm
(Protective Function) LED Display sU IPF oL [T Code
Normal operation — 0 0 0 0 0
' During acceleration E.OCH 0 0 0 1 1
During constant-speed
Overcurrent shut-off opwjion P E.OC2 o 0 1 0 5
During decseleration E.OC3 0 0 1 1 3
| Regenerative overvoltage shut-off E.OV1ito3 0 1 0 0 4
Electronic overcurrent |Motor protection E.THM 0 1 0 1 5
protector Inverter protection E.THT 0 1 1 0 6
Instantanecus power failure E.IPF 0 1 1 1 7
Undervoltage E.UVT 1 0 0 0 8
Brake transistor alarm E. BE 1 0 1 0 A
Qutput side ground fault/overcurrent E. GF 1 0 1 1 B
Extemnal thermal relay operation E.OHT 1 1 0 0 C
Stall-activated stop VE.OLT 1 1 0 1 D
Inboard option alarm E.OPT 1 1 1 0 E
Parameter storage device alarm E. PE
Retry count exceeded E.RET 1 1 1 q F
CPU error E.CPU
Parameter unit disconnection E.PUE
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18. PU DISCONNECTION DETECTION FUNCTION

This function detects that the parameter unit (PU) has been disconnected from
the inverter and brings the inverter to an alarm stop. ,\
\
ORI
+ Operation

When Pr. 75 *reset selection/PU disconnection detection" has been set to detect the disconnection
of the PU, this function detects that the PU has been disconnected from the inverter, switches the
PU display and inverter LED to the indication of the corresponding error, and brings the inverter to
an alarm stop.

PU Disconnection
Set Value Reset Condition Detection
0 Reset input nomally enabled. (Factory setting) —
1 Reset input enabled only when the protective function is activated. —
2 Reset input normally enabled. o]
3 Reset input enabled only when the protective function is activated. o]

Note: When the inverter comes to an alarm stop, the error messages displayed are as follows:
o PU display..........c..oeveeennn. PU DISCONNECTED Inverter

+ Setting instructions )
(1) If the PU had been disconnected from initial start, this is not defined as an alarm.
(2) This disconnection detection judges that the PU is disconnected when the PU is removed for
more than 1 second.
(3) When the FR-PUO1E is used, this function can also be used but its alarm display is "E.PE".
(4) To resume operation, reset the inverter (see page 72)after checking that the PU is connected
securely.
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19. INVERTER RESET

The inverter can be reset by any of the following four operations. Note that
resetting clears (erases) the cumulative internal heat value of the electronic
overcurrent protector and the number of retries.

Ts)
=\

Operation 1
Using the help function, reset
the inverter. For details, see
"7 INVERTER RESET" on
page 60.

Operation 2

Switch the power off once. In
more than 0.1 seconds,
switch it on again.

Note: When the Pr. 57 (coasting
time for automatic restart
after instantaneous power
failure/commercial power
supply-inverter switch-over)
setting is other than '9999°,
this operation is mistaken for
an automatic restart after
instantaneous power failure
and the inverter cannot be
reset. Hence, the power
should be switched on again
about 5 seconds after the
control power has been lost.

Operation 4
When an alarm has occurred
while the PU operation interlock
function is being used, press
the STOP key in the PU op-
eration mode.

Operation 3
Connect the reset terminal
RES-SD for more than 0.1
seconds, then disconnect.

Warning: Repeated resetting can cause damage to motor and inverter due to thermal build-up. The
internal heat value, and electronic overcurrent protection devices will not be calculated
correctly.
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20. ADJUSTMENT OF THE FREQUENCY SETTING SIGNALS
"BIAS" AND "GAIN"

The bias and gain functions are used to adjust the relationship
between the input signal entered from outside the inverter to

set the output frequency, e.g. 0 to 5VDC, 0 to 10VDC or 4 to § Factory sstting
20mADC, and the output frequency. g coHa)
The following parameters are used for this adjustment: i NI 1
o Pr. 902 "frequency setting e Pr. 904 "frequency setting 3 (Hz) Gain Pr.903
voltage bias" current bias" Bias yo | Pres
e Pr. 903 "frequency setting o Pr. 905 "frequency setting procz ! l
voltage gain" current gain* ' N
. 0 Frequency sstting sV Pr73
Any of three procedures may be used for the adjustment: 0 signal 10V
adjustment is made without a voltage applied across terminals ¢ 20mA
2-5 (adjustment procedure 1); any point is adjusted with a
voltage applied (adjustment procedure 2); or any point is
adjusted without a voltage applied (adjustment procedure 3).
f
B Adjustment example
xample: Pr. 902 "frequency setting........ Set the output frequency to
voltage bias" 10Hz at the set voltage of OV.
Pr. 903 "frequency setting........ Set the output frequency to
voltage gain" 50Hz at the set voltage of 5V.

Before making adjustment, make sure that the set value of Pr. 73 "0 to 5V, 0 to 10V selection” is "0"
(factory setting: O to 5V).

o Adjustment procedure 1 (without a voltage applied across terminals 2-5)
(1) Setting of the frequency setting voltage bias

Display
1) Press the [PU OP] key. ... The frequency setting screen is DRECTLY
displayed. sst 0.00
—)
0-400 FR-PUOZE |pamareren unr
2) Press the [SET] key. ....... The inverter is put in the SETTNG WODE—
parameter setting mode. Set Pr.NO. -
FOR PR.Cist 2)
[ <HELP>~ | N e ®[E &) 1)
[ ® @ & (a)
3) Using the numeral ........... The data on the right is rSETTING TOBE @ @ @
keys, enter 902, displayed. Pr.NO. 3
Y 902 || @00 ®
<READ> 5) —
l ) ||| @B
& &
4) Press the [READ] key. .... The current set value of Pr. 902 =5 (& /]
is displayed. ’ 0.00Hz
ot $<WRITE>
XT_¢ <READ>
4) 6)
l °)
5) Using the numeral .......... The data on the right is | The voltage need not be applied
keys, snter 10. displayed. ’ 10.00Hz across terminals 2-5.
et $<WRITE>
XT_$ <READ>
6) Press the [WRITE] .......... The set value is stored into EXTYE | The bias setting is 10Hz.
key. memory and bias setting is Fiz '
complete. Completed
I 10Hz
(To the next page) v

o]

If the voltage is being applied across terminals
2-5 at this time, the bias setting as shown above.
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(From the preceding page)
(2) Setting of the

frequency
setting voltage
gain '
7) Press the {sHiFT] key. .... The current set value of Pr, 903 S
is displayed. 60.00Hz
(&) >
8) Using the numeral............ The data on the right is dis- o
keys, enter 50. played. < 5o.ou:z
>
9) Press the [WRITE] .......... The set value is stored into -
key. memory and gain setting is aﬁmz
complete. ed

The adjustment of the frequency set-
ting voltage bias and gain is complete.

The voitage need not be applied
across terminals 2.5,

At this time, the SV (10V) in the
inverter is used as the set voltage.

f

changed.

manual.

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.
2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency" is

3. The FR-PUO1E may also be used to adjust the frequeney setting voltage bias and gain
and current bias and gain (C-2 to C-5). For full information, see the FR-Z series instruction
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« Adjustment procedure 2 (any point is adjusted with a voltage applied across terminals 2-5)

(1) Setting of the frequency setting voltage bias Disptay

1) Press the [PU OP] key. ... The frequency setting screen is
displayed. Sgt 0.00HZ s ™

2) Press the [SET] key. ....... The inverter is put in the
parameter setting mode.

e ®ei—-
9)
®® @ (4

2|20
QOO

3) Using the numeral ........... The data on the right is dis- 10)
keys, enter 902. played. =
- JJ
4) 6)11)
4) Press the [READ] key ...... The current set value of Pr. 902 =3 8) 13)
ice. is di . 10, i is di .
tw is displayed » ] 00929}22 =g The preceding set value is displayed
The current set voltage across terminals 2-5 is
displayed in %.
The displayed value is changed according as
the set voltage.
(In this example, the voltage of 1V is appiied.)
The value "0* selected in Pr. 73 (5V in this
5) Using the numeral ........... The data on the right is dis- 55 EXTVETES (example) is 100%. )
keys, enter 10. played. ’ 1oooggz
XT - 20.0%
...... Adjust the set voltage.
6) Press the [WRITE] .......... The cursor () moves to the set = When the voltage set is 1V, the
key. voltage. b . 1050007 bias setting is as follows:
7y Apply the voltage of V. | werrorore—— | Since 10Hz is set against OV in
) Apply 9 16 00k this example, OV is applied.
b - 0.5% (The % value for EXT changes.)
8) Press the [WRITE] .......... The set value is stored into =5
key. memory and bias setting is 10.00Hz
complete. ombleted 2™ The bias setting is complete as
shown below:
t
10Hz
(To the next page) v
0
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- (From the preceding page)
(2) Setting of the

frequency
setting voitage
gain :
9) Press the [SHIFT] key, ... The current set value of Pr. 903 -
then the [READ] key. is displayed. ’ 60 00Kz T The preceding set value is displayed.
ra% The current set voltage across terminais 2-5 is
displayed in %,
l The displayed value is changed according as
the set voltage.
10) Using the numeral ........... The data on the right is dis- . [ The value selscted in Pr. 73 (5V in this
Keys, enter 50, played. . 50.50Hz:'; example) is 100%.
[11) Press:the [WRITE] key. .. The cursor () moves to the set -
voltage. 50,00z
’ 7. 1% ;
! Set the voltage across terminals
l 2-5 until 100% is achieved.
12) Apply the voltage of 5 V. o Since 50Hz is set against 5V in
50.%on this example, §V is applied.
(3 7.1%
3) Press the [WRITE] key. .. The set value is stored into mem- o
ory and gain setting is complete. Dotz
Comblete 100 ® 100.0% may not be displayed.
The setting is complete as shown
below:

The adjustment of the frequency set- 1
ting voltage bias and gain is complete.

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.

2. Pr. 903 remains unchanged if the value set in Pr. 20 "acc./dec. reference frequency" is
changed.
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o Adjustment procedure 3 (any point is adjusted without a voltage applied across terminals
2-5)
(1) Setting of the frequency setting voltage bias

Display
1) Press the [PU OP] key. ... The frequency setting screen is
displayed. Set 0.00HZ ( )
’ FR-PUDZE |pasniren Lot
2) Press the [SET] key. ....... The inverter is put in the NG NOT 2) &= 0 @ 1)
parameter setting mode. el PrNO. 9)
FOR ERList ®® @ (4)
& U]
I leeeE
)—
3) Using the numeral ........... The data on the right is dis- TG WODE 10) @ @ @ )
keys, enter 902. played. PNo. 902 @ @ @
<HEAD> L JJ
4) 6) 11)
8) 13)
4) Press the [READ] key ...... The current set value of Pr. 902 | sssrorypras
twice. is displayed. ’ 1 odoggz The preceding set value is displayed.
EXT . 20.0% The current set voltage across terminals 2-5 is
displayed in %.
The displayed value is changed according as
the set voltage.
[The value selected in Pr. 73 (5V in this ]
example) is 100%.
5) Using the numeral ........... The data on the right is dis- =
keys, enter 10. played. [ 10600%462
8) Press the [WRITE] .......... The cursor () moves to the set | gasexrveras |- The voltage need not be applied
key. voltage. o 1060g&1,z across terminals 2-5.
20.0%
7) Using the numeral key, enter 0. 505 EXTVETaE ) |+ Since 10Hz is set against OV (0%)
' 10.00;162 in this example, 0% is entered.
EXT - 0.8%
8) Press the [WRITE] .......... The set value is stored into 505 EXTVEIaE
key. memory and bias setting is 10.00H2z
complete. compiatey ° The bias setting is as follows:
f
10Hz
v
(To the next page) 0
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{From the preceding page)
(2) Setting of the

frequency
setting voitage
gain
9) Press the {SHIFT] key, ... The current set value of Pr. 903 ain . .
then the [READ] key. is displayed. » 609_?)0}# 1 The preceding set value is displayed.
_990% The current set voltage across terminals 2-5 is
displayed in %.
l The displayed value is changed according as
the set voltage.
; The val lected in Pr. 73 (SV in thi
10) Using the numeral ........... The data on the right is dis- o (“:n\:;lz)ei:;gt; in Pr. 73 (SV in this )
keys, enter 50. played. 50.00Hz
4 97.1%
11) Press the (WRITE] key. .. The cursor () moves to the set | me—mwowo———0 I...... The voltage need not be applied
voltage. 500Kz across terminals 2-5.
» 97.1%
12) Using the numeral keys, enter 100. gan |- Since 50Hz is set against 5V
R 50.00Hz (100%) in this example, 100% is
- g0 entered.
13) Press the [WRITE] key. .. The set value is stored into mem- =
ory and gain setting is complete. 50.%0!3
completed 20 The setting is complete as shown
below:
t
The adjustment of the frequency set- S0Hz === ===-"2
ting voltage bias and gain is complete.
10Hz
v
o sv
(0%) (100%)

Note: 1. The current input (Pr. 904, Pr. 905) can also be set in a similar manner.

2. Pr. 903 remains unchanged if the value set in Pr. 20 “acc./dec. reference frequency” is
changed.
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21. SELECTION OF MAGNETIC FLUX VECTOR CONTROL

Magnetic flux vector control can be selected by setting the capacity, number
of poles, and type of the motor used.
Magnetic flux vector control is effective when large starting torque and low-

7N

speed torque is required or when load varies considerably. '@

]
Conditions for selecting mag-

netic flux vector control

Magnetic flux vector control
selection method

When the following conditions are met, magnetic flux vector
control can be utilized efficiently. When any of the following
conditions cannot be satisfied, faults such as torque shortage and
speed fluctuation may occur. In this case, select V/F control.

<Conditions>

o The motor capacity is equal
to or one rank lower than the
inverter capacity.

e The type of the motor is the
Baldor standard motor
(0.75kW or more) or Baldor
constant-torque motor (200V
class 4-pole motor is used
with 0.4kW to 55kW). When
any other motor is used, con-
sider using the auto tuning on
page 80.

» The number of motor poles is
any of 2, 4, and 6. (4 poles
only for the constant-torque
motor)

» Single-motor operation (one
motor for one inverter) is per-
formed.

« The wiring length between
the inverter and motor is
within 30m.

Only set any other values than 9999 in Pr. 80 (motor capacity)
and Pr. 81 (number of poles) to select the magnetic flux vector
control. (When 9999 has been set to either of Pr. 80 and Pr. 81,
V/F control is selected.)

When the Baldor constant-torque motor is used, set “1" in Pr. 71
"applied motor".

By switching on/off the signal across terminals RT-SD during a
stop, operation can be switched between the V/F control and
magnetic flux vector control. Switch the signal off to select the
magnetic flux vector control.

Note: Precautions for magnetic flux vector control
1. The degree of speed fluctuation correction is slightly
lower than in the V/f control.
2. There is a delay of 0.1 to 0.2 sec at start.

<Applications appropriate for magnetic flux vector control>
» Machines which require » Machines where load fluc-
large starting torque tuates widely
e Machines which require
torque at low speed
Magnetic flux vector control is not appropriate for ma-
chines where speed fluctuation at low speed is not al-
lowed, e.g. grinder, wrapping machine.




—
Puam‘tm related to mag- Parameter | Parameter s.mﬁg Set

Factory
netic ﬂuxvector control Number Name Rangs | Vslue Description Seiting
Mot 9999, 9999 | V/F control is selected. [o)
of
80 onpachy 0.4to 0.4 10 .
S8kW '55 Motor capacity (kW) is set. —
9999 | V/F control is selected. [¢]
2,4, 6 | Number of motor poles is peincied. o -—
B b 9999 Switch on the signal acrass terminais RT-8D
81 :‘Iumotor 46 '12 to select V/F control if the number of motor
poles 1418 12, 14 poles has been set.
! ‘IIS ' | (Control is switched at a stop.) —
¢ 12: 2-pole motor
* 14: 4-pole motor
¢ 16; 6-pole motor
0 Standard motor (more than 1.5kW) o]
1 Constant-torque motor
2 Standard motor
(5-point flexible V/F characteristic)
20 MITSUBISHI Standard motor (SF-JR)
{1.5kW or less)
3 Standard motor
13 Constant-torque X . X
motor "Auto tuning setting” is
MITSUBISHI Standard
. 0to B 23 motor (SF-JR)
7 Appheti 1310 16 (1.5kW or less)
mator 20 4 Standard motor —
44 | Constant-torque Auto tuning data
motor read/change setting is
MITSUBISHI Standard | enabled
24 motor (SF-JR)
(1.5kW or less)
5 Standard motor Star Direct
15 Constant-torque connection { -
motor input of
motor
] Standard motor Delta constants
16 Constant-torque connection | is enabled
motor

* The electronic overcurrent protection characteristic is also set
simultaneously.

Note: The output torque may reduce when the optional noise
reduction reactor (FR-BOL) or surge voltage suppressing
filter (FR-ASF-H) is connected between the inverter and
the motor. {See page 168)

Setting method of the special parameters

The special parameters must be set in the following procedure, otherwise the values of Pr. 86 to
Pr. 90 cannot be read.

1) Set 801 in Pr. 77. (Note)

2) Change the setting of the special parameters in (2).

3) Set 0 or 1 in Pr. 77 (return to the previous set value).

Note: When 801 is set in Pr. 77, the values of Pr. 82 to 99 are also displayed together, but these
parameters must not be changed.
Otherwise, the inverter may be damaged.
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22. AUTO TUNING

\

flf the motor used is not Baidor’'s standard motor (0.4kW or more) or Baldor's
constant-torque motor (4-pole, 0.4kW to 55kW), the auto tuning function allows
the motor to be run with optimum operation characteristics under magnetic flux
vector control.

Also, tuning data (motor constants) can be copied to the other inverter by the
FR-ARWE parameter copy unit.

Note that a special motor, e.g. a high-slip motor or a high-speed motor, cannot
\be tuned. Also, the maximum speed is up to 120Hz. J

<Operation procedure>
]

1. Checking the wiring and Before performing auto tuning, check the following:
load (1) The motor is connected. However, the motor must be at a stop
at the start of tuning.

(2) Auto tuning can be performed if the motor is connected with
a load (e.qg. friction, steady load). Note that as the load is
smaller, tuning accuracy is higher. Also note that if inertia is
large, tuning accuracy remains unchanged.

(3) When "101" (auto tuning is performed with the motor rotated)
has been set in Pr. 96 (auto tuning setting/state), note the
following:

1) Enough torque is not provided during tuning.

2) There should be no problem if the motor is run at about the
rated motor frequency (set value of Pr. 84).

3) The brake is released.

4) No force is applied to rotate the motor.

(4) If "1" (tuning without motor rotating) is set in Pr. 96, the motor
may run slightly. Therefore, make tuning after fixing the motor
securely with a mechanical brake or ensuring that motor
rotation will not compromise safety.

* The motor should be fixed securely especially for an elevator.
Note that slight rotation of the motor will not affect the tuning
performance.

(5) Auto tuning is not performed properly when the optional noise
reduction reactor (FR-BOL) or surge voltage suppressing
filter (FR-ASF- H) is connected between the inverter and the
motor. Disconnect it before starting auto tuning.

L]
2. Selection of magnetic flux Select the magnetic flux vector control in accordance with page
vector control 79.

]
3. Setting of parameters Set the following parameters in accordance with the paramster
settings on this page.

(1) Pr. 96 “auto tuning setting/state" ......... Set "1" or "101".
eSet value "1" ................ Tuned without the motor rotated.
«Set value "101" ............ Tuned with the motor rotated.

(2) Pr. 83 "rated motor voltage" (Note) ...... Set the rated motor

voltage (V).

(3) Pr. 84 "rated motor frequency” (Note)... Set the rated motor
frequency (Hz).

(4) Pr. 71 "applied motor" ......................... Select the set value
in accordance with
the following table:

eStandard motor ............ Set "3".
sConstant-torque motor...Set "13".
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Note: Pr. 83 and Pr. 84 are displayed only when magnsticfiux
vector control has been selacted (Pr.::80, Pr. 81). Set
these parameters according fo the rating plate of the
motor. When there are two or more rated values for a
standard motor, etc., set 200V/60Hz or 400V/60Hz.

l Parameter settings

Parameter Setting Set . , G g .| Faotory
Number | - N"m Rangs Value Dm’““ Setting
0 Standard motor (more than 1,5kW) o
1 Constant-torque motor
2 Standard motor
(5-point flexible V/F characteristic)
20 MITSUBISHI Standard motor (SF-JR)
{1.5kW or less)
3 Standard motor
18 Constant-
torque motor *Auto tuning setting"® is
MITSUBISHI selescted
23 Standard motor
(SF-JR)
7 "{ Appled [Oto 8, 13 ‘ (1.5kW or less)
motor *1 | 1o 16, 20 4 Standard motor -
14 Constant-
torque motor Auto tuning data
MITSUBISHI read/change setting is
24 Standard motor |®nabled
(SF-JR)
{1.5kW or less)
5 Standard motor Star
15 Constant- connection |Direct input
torque motor of motor
6 |Standard motor constants is
Detta enabled
16 Constant- connection
torque motor
83 Fl:';tt.odr Qto Oto *No auto tuning® is selected. Rated motor *4
voltage 1000V 1000V |[voltage (V) is set. 200
Rated
84 motor 152%:_?2 152%':2 Rated motor frequency (Hz) is set. 80
freguency .
Motor 9999, 0 9999 )
90 constant to oto
R1 10.0000 10.000Q L —
"Motor | 9999,0 | o0 o
91 constant to oto
R2 10.000Q | 44 5000 -
Motor 9999, 0 9969 o
92 constant to 0to i ~ Tuning data 2
L1 1000,0mH 1000.0mH —
Motor 9999, 0 9909 o]
83 constant to 0to
L2 1000.0mH 1000.0mH -
Motor 9999 [o}
9999, 0
84 | oonstant | o 100% [ Ot _
1000%
0 "No auto tuning® is seiected. (¢}
Auto
tuning 0,1, 101 1 Auto tuning is performed without the motor _
98 setting/ “a rotated.
state 104+3 . | Auto tuning is performed with the motor o
rotated.

*1: The electronic overcurrent protection characteristic is
selected at the same time.

*2: The values measured by auto tuning are set automatically.

*3: Select “101" to increase tuning accuracy.

*4: The factory setting for the FR-A240E (400V) series is 400V,
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]
4. Switching the auto tuning
command ON

|
5. Tuning state monitoring

|
6. Auto tuning end

In the PU operation mode, press the [FWD] or [REV] key.
In the external operation mode, turn on the start switch (connect
terminals across STF or STR-SD).

Note: 1. When "101" is set in Pr. 96, be careful to avoid hazard
because the motor rotates.

2. During auto tuning, the input/output terminals are made
valid/invalid as indicated below:

& | Vaiid Terminals | invalld Termingts | [ & | Valid-Terminals | invalld Terminats
[ £

oo

: RH/RM/RL H oL

s MRS 2,1, 4 bt IPF s

z A, S

Z| RToa s N L M aM FU

£ ] AB,C

STF/STR
« To force the motor to stop during tuning

Terminate tuning using the MRS terminal, RES
terminal or [STOP] key.

3. Be careful especially when the RUN signal has been
used to create a mechanical brake releasing sequence.

During tuning, the value of Pr. 96 is displayed on the main monitor
and level meter of the PU as indicated below. As on the PU, 1, 2,
3,8,9,91,92,93, 102 or 103 is shown on the inverter LED. (When
Pr. 51 ="1" (factory setting))

+PU main monitor (In case of inverter trip)
2. Tuning in 3. Error-actl-
1. Setting Progress |Completion | vated End
T 1 | (e T ¥ | [T
1 LI TUNE 2 L 1| TUNE 3
COMPLETION |V
.. giop Pu| | |sTE PwD Py | LsTF sTOP PU | [A[TONT T T
. TUNE 9
Display ERROR
| 1 Tre T T TinnlsnT STOP
101 [ Llmne q02 L] Toneiog | ST
COMPLETION
-- STOP PU STF FWD PU STF_STOP PU

*PU level meter
Indicates tuning progress with 0% (start) to full-scale 100% (end).
sInverter LED (In case of inverter trip)

-------- =1
2. Tuning in 3 Error-acti- |

Progress | Completion | vated End !
Displayed| 1 —_— 2 —t 3
value 101 L, 102 103

1. Setting

Check the value of Pr. 96.
eNormal end..... "3" or "103" is displayed.
«Error-activated end..... Any of "9" 91", "92" and "93" is displayed.

When tuning came to a normal end in the PU operation mode,
press the [STOP] key. When in the external operation mode, turn
off the start switch (disconnect terminals STF or STR-SD). This
operation resets auto tuning and returns the PU monitor to an
ordinary display.

Note that if this operation is not performed, next operation cannot
be stared.

When tuning resuited in an error-activated end, auto tuning did
not come to a normal end and the motor constant was not set. |n
this case, reset the inverter (see page 72) and restart from
operation step 1.



« Definition of Display at Error-Activated End

Error Display ‘ Cause Corrective Action
9 Inverter trip . Set again.
91 z::ncggtie:;thz\.“ (stall prevention) function has Increase the acceleration/deceleration time.
Th rt t voltage | ' .
92 of tehzér:‘t’: d 3;&”3"?“ voltage has dropped to 75% Check the variation of the power supply voltage.
93 Calculation error a Set again.

o4

Note: If OL.(stall prevention) occurs during-auto tuning, auto tuning cannot be performed.

Reference: Auto tuning time (factory setting)

Auto Tuning Setting Time
Moge in whlch the motor does nog rotate | Approx. 10 seconds
‘ the mo Approx. 25 seconds *1

*1: The auto tuning time changes as indicated below according to the variation of the acceleration/
. deceleration time:
Auto tuning time = acceleration time + deceleration time + approx. 16 seconds

[Optional Settlng of Motor Constants]

The 'motor constants (Pr. 90 to 94) may aither be set as appropriate by reading and changing the data
measured by auto tuning, or without using the auto tuning data:

l Setting the motor constants by reading and changing the auto tuning data

<Operation ﬁmcedure>
1. Change the set value of Pr. 77 "parameter write disable selection" to "801". Only when the settings

of Pr.

80 and Pr. 81 are other than "9999°, the parameters of the motor constants (Pr. 90 to 94)

can be displayed.

Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to 94) may also be
displayed, they are to be set by the manufacturer and must therefore be set carefully without
mistake.

2. Set Pr. 71 "applied motor" as indicated below:
Standard motor: Set "4". Constant-torque motor: Set "14",

3. In the parameter setting mode, read the following parameters and set the required values (Note 1):
Parameter Number ~ Name sett(:'gt::)"“ M'"::::Tms;:‘ﬂng Factory Setting

Pr. 90 Motor constant R1 |- Oto**** 9999 1 9999

Pr. 91 Motor constant R2 Qto®***, 6 9999 1 9999

Pr. 92 Motor constant |1 Oto****,6 9999 1 9999

Pr. 93 Motor constant L2 Oto****, 9999 1 9999

Pr. 94 Motor constant X Oto"*** 9999 1 9999

4. Return the setting of Pr. 77 to the original value.

Note: 1.

2,
3.

Only when the settings of Pr. 80 and Pr. 81 are other than "9999" (magnetic flux vector control is
selected), Pr. 90 to 94 can be read.

Set "9999" in Pr. 90 to 94 to use the standard motor constants (including the constant-torque motor).

Set "3" (standard motor) or "13" .(constant-torque motor) in Pr. 71 to use the motor constants
measured by auto tuning. If “4" or "14" has been set in Pr. 71 and the motor constants changed, the
original data measured by auto tuning remain changed.

The motor constants measured by auto tuning have been convenrted into internal data (****).

When setting the motor constants, see the following setting example:

Setting example:

When the Pr. 90 "motor constant R1" value displayed is 2516 and it is desired to increase the Pr. 90
value slightly (5%), set 2642 (i.e. 2616 x 1.05 = 2641.8) in Pr. 90. (The value displayed has been
converted into internal data for internal use. Hence, there is no significance if an optional value is
simply added to the displayed value.)




M Setting the motor constants without using the auto tuning data

The motor constants of Pr. 92 and 93 may either be entered in [Q] or [mH]. Check the unit of the
motor constants before starting the setting operation.

~ Entering the motor constants of Pr. 92 and 93 in [Q]
<Operation procedure>

1. Change the set value of Pr. 77 "parameter write disable selection” to "801". Only when the settings
of Pr. 80 and Pr. 81 are other than "9999", the parameters of the motor constants (Pr. 90 to 94)
can be displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr. 90 to
94) may also be displayed, they are to be set by the manufacturer and must therefore be set
carefully without mistake.

2. Set Pr. 71 "applied motor" as indicated below:

Star Connection Delta Connectlon
Motor Motor
Standard motor 5 6
Setvalue| Constant-torque 15 16
motor

3. In the parameter setting mode, read the following parameters and set the required values:

Minimum Setting

Pr. No. Name Setting Range increment Factory Setting
Pr. 90 Motor constant r1 0 to 10Q, 9999 0.0010 9999
Pr. 91 Motor constant r2 0 to 10Q, 9999 0.001Q 9999
Pr. 92 Motor constant x1 0 to 100, 9999 0.001Q 9999
Pr. 93 Motor constant x2 0 to 100, 9999 0.0010 9999
Pr. 94 Motor constant xm 0 to 500Q, 9999 0.01Q 9999

4. Set Pr. 84 "rated motor frequency" with reference to the following table:

Pr. No. Name Range Increment Factory Setting

Rated motor
Pr. 84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr. 77 to the original value.

Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9999" (magnetic flux vector
control is selected), Pr. 90 to 94 can be read.
2. Set "9998" in Pr. 90 to 94 to use the standard motor constants (including the constant-
torque motor).
3. If the "star connection" or "delta connection" selected in Pr. 71 does not match the actual
motor, proper magnetic flux vector control will not be carried out.




« Entering the motor constants of Pr. 82 and 93 in [mH]
<Operatien procedure>

1. Change the set value of Pr. 77 "parameter write disable selection" to "801". Only when the settings
of Pr. 80 and Pr. 81 are other than "9999", the parameters of the motor constants (Pr. 90 to 94)
can be displayed. Though the parameters (Pr. 82 to 99) other than the motor constants (Pr, 90 to

94) may also be displayed, they are to be set by the manufacturer and must therefore be set
carefully without mistake.

2. Set Pr. 71 "applied motor" as indicated below:

| More than 1.5kW: Set "0".
1.5kW or less: Set "20".

« Constant-torque motor: Set “1°.

« Standard motor

3. In the parameter setting mode, read the following parameters and set the required values:

Minimum Setting
Pr. No. Name Setting Range Increment Factory Setting
Pr. 90 Motor constant R1 0 to 100, 9999 0.001G 9999
Pr. 91 Motor constant R2 0 to 100, 9999 0.0010 9999
Pr. 92 Motor constant L1 0 to 1000mH, 9999 0.1mH 9999
Pr.93 Motor constant 1.2 0 to 1000mH, 9999 0.1mH 9999
Pr. 94 Motor constant 0 to 100%, 9999 0.1% 9999
4. Set Pr. 84 "rated motor frequency” with reference to the following table:
Pr. No. Name Range increment Factory Setting
Rated motor
Pr. 84 frequency 50 to 120Hz, 9999 0.01Hz 9999

5. Return the setting of Pr. 77 to the original value.

Note: 1. Only when the settings of Pr. 80 and Pr. 81 are other than "9998" (magnetic flux vector
control is selected), Pr. 90 to 94 can be read.

2. Set "9999" in Pr. 90 to 94 to use the standard motor constants or constant-torque motor
constants.




23. PROGRAMMED OPERATION FUNCTION

In programmed operation, automatic operation is performed under the control \
of the internal timer in accordance with the desired time of day, running AN
frequency and direction of rotation set in advance. CQ\M

23-1 Preparation

Setting of operation mode To perform programmed operation, set "5" (programmed opera-
and output terminals tion) in Pr. 79 "operation mode selection" and "3" (programmed
(Pr. 79, Pr. 76) operation output) in Pr. 76 “alarm code output selection".

Wiring

|

bR Inverter v /
T w

Power supply

Programmed operation
STF $=meG 0~ Start signal Note:
RH green € ) With 5 set in Pr. 79 and with-
AM :g'_ ]G,’WP select signal | oyt the FR-EPD, the termi-
s‘?ln- Timer reset signal nals operate as indicated on
sp the left.

[37] Se—

OL e 2 i
L .3 ]Gm“p run signals With 3 set in Pr. 76, the

terminals operate as indi-
cated on the left,

SU Pritn:
SE g

Timer time-out signal
Output signal common

When "5" (programmed operation) is set in Pr. 79, the following
terminals are made valid and invalid and are used for pro-
grammed operation:

Valid Terminals Invalid Terminals Yerminals Used
RES AU STF
MRS STOP STR
RY No. 2 RH
OH No. 4 RM
No. 1 RL
JOG

Note: When the battery pack for programmed operation (FR-
EPD) is fitted, note that the terminals used for pro-
grammed operation are not as indicated on the left. (For
details, see the option instruction manual.)

During programmed operation, the inverter cannot be operated in
any other operation mode. When the programmed operation start
signal (STF) and timer reset signal (STR) are ON, the operation
mode cannot be switched between PU operation and external
operation. When "5" is set in Pr. 79, the following functions are
unavailable if the corresponding inboard option is fitted:

(1) Orientation control

(2) 12-bit digital input
(3) Pl control
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A —— A —————————
Programimed operation time Set the time unit for programmed operation. Select either of
unlt;éhcﬂqu (Pr. 200) “minute/second" and "o’clock/minute” in Pr. 200.

Set Value

Description

0 (factory setting)

Minute/second unit (voltage monitor)

1

O'clock/minute unit (voltage monitor)

2

Minute/second unit (reference time of day monitor)

3

O’clock/minute unit (reference time of day monitof)

Note: When 2 or 3 is set in Pr. 200, the reference time-of-day
monitor screen is displayed instead of the voltage moni-

tor screen.
]
Setting of reference time of The FR-A200E has an internal timer (RAM). When the reference
day (Pr. 231) time of day is set in Pr. 231, programmed operation is started at

this time of day.

(1) Setting range
The time unit depends on the set value of Pr. 200.

Pr.vz’.(::)mSet Pr. 231 Setting Range Pr.vzac;g QSet Pr. 231 Setting Range
0 (factory Max. 99 minutes 2 Max. 99 minutes
setting) 59 seconds 59 seconds
1 Max. 99 o'clock a Max. 99 o'clock
59 minutes 59 minutes

Note: The reference time-of-day timer starts the timing of the
reference time of day when both the start signal and
group select signal are entered. Set the reference time
of day in Pr. 231 when both signals are on.

(2) Resetting the reference time of day
The reference time of day is cleared (returns to “0“) by
switching on the timer reset signal (STR) or resetting the
inverter (see page 72). Note that the reference time-of-day
value set in Pr. 231 is also reset to "0".

(3) Timer accuracy

elnstantaneous error: £0.16s

«Cumulative error: +50ppm (according to the accuracy of the

crystal

oscillator)

FR-A200E independent error; Max. 4.5s per day
(24Hrx60x60x50ppm=4.32s)



23-2 Program Setting (Pr. 201 to 230)

The rotation direction, running frequency and start time of day are defined as one point and every 10
points are grouped into three. Pr. 201 to Pr. 231 are used for this setting. Note that when the time
unit setting of Pr. 200 has been changed independently, the units of Pr. 201 to 230 change (the
numerals do not change).

Rotation Direction, Frequency,

PU screen display

201 SetPRG 1
Direction

Set 30.00
Time 4:30

Rotation direction (0: stop, 1: forward
rotation, 2: reverse rotation)

Z[<— Running frequency

{0.1Hz increments, O to 400Hz2)

l—

wI—

Setting Point Start Time of Day
No. 1 Pr. 2014
2 Pr. 202
3 Pr. 203
4 Pr. 204
Group 1 1 :
10 Pr. 210
-
( No. 11 Pr. 211
Group 2 <
L No. 20 Pr. 220
No. 21 Pr.221
Group 3
No. 30 Pr. 230

*O'clock/minute® unit, Pr. 200="1", *3*
*Minute/second® unit, Pr. 200="0", "2*

Note: If either of Set and Time is "9999", no
setting is made.

H Setting procedure (Example: Setting point No. 1, forward rotation, 30Hz, 4 o’clock 30 minutes)

1

7) Press the [SHIFT] key to move to the next parameter (Pr. 202), and press
the [READ] key to display the current set value. Then, press the [SHIFT]
key to advance to the next parameter.

1) Press the [PU OP] .......... The frequency setting screen is DT .
key. displayed. s .00HZ Display
0-400
F' A
l FR-PUOZE  [ranaueTER UMt
2) Press the [SET] key. ....... The inverter is put in the parame-| ==rawopE
i . Set Pr.NO.
ter setting mode 2 PR?.ist
<HELP>
2) I =
| 2 e ® (3 5 1)
3) Type 201 and press ......... The current set value is shown | ssr—=orraT ® @ @
i . Direction 3999
the [READ] key. on the display ségec o339 @ @ @
Time 90999S 3)
5 ||| ©OOE
44T 1 (f d l 1" is displayed at Directi d g; ®®®E]
ype 1 (forward ............... is displayed at Direction an O\ D M@
rotation) and press the stored into memory. éﬂesc? ;%E:?_: - == D @
[WRITE] key. (Note 1) Pime 998857 \ /
l 3 4
5) Type 30 (30Hz) and......... '30.00Hz" is displayed at Set and 50T SeTPRGT 6) 5)
press the [WRITE] key.  stored into memory. Directian 1 6)
(Note 1) Set 30.00Hz
Time 90989
6) Using the numeral............ *4.30" is displayed at Time,the | ___ ____ |.... Max. setting: 99:59
keys and [READ] key,  set value is stored into memory, |[g91,331PRG 1 Press [READ] to enter *:" at Time.
enter 4,30 and press the and setting is complete. get 32:88“‘
[WRITE] key. (Note 2) '

Note : 1. To make a stop, write "0" in the rotation direction and frequency. Set "9999" for no setting.
2. An error will result if 4.80 is entered (in excess of 59 minutes or 59 seconds).
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Operation pattern Assuming that operation has been programmed as indicated in
: the following table, the opsration pattern is as shown in the figure
below:

No. Operation ‘ Paramater Setting |

1 |Forward rotation, 20Hz, 1 o’clock O minute Pr. 201=1, 20, 1:00

2 [Stop, 3 o’clock 0 minutes Pr. 202=0, 0, 3:00

3 _|Reverse rotation, 30Hz, 4 o'clock 0 minutes ~ | Pr. 203=2, 30, 4:00

4 [Forward rotation, 10Hz, 6 o’clock O minutes Pr. 204=1, 10, 6:00

5 |Forward rotation, 35Hz, 7 e'c¢lock 30 minutes _|Pr. 205=1, 35, 7:30

6 |[Stop, 9 o'clock O n"l'[ulutis Pr. 206=0, 0, 9:00

<Operation patts'rns

35 Hz
20 Hz
Forwgrd | . 10 Hz |
rotation . | I , 1
Reverse i 3 .
rotation 4 & 730 ®
30 Hz Time of day t
23-3 Details of the Functions
|
Parameters used
Pr. Increments/| Factory
No. Name Range Unit Setting Remarks
O-minute/second unit/
\voltage monitor
1-o'clock/minute unit/
Programmed voltage monitor
operation 2-minute/second unit/
200 minute/second Oto3 1 0 reference time of day
selection monitor
3-o’clock/minute unit/
reference time of day
monitor
Rotation direction
setting
Oto2 1 0-stop,
201 to Programmed 1-forward rotation,
230 operation 9999 [2-reverse rotation
program setting [ o 1o 0.1H E .
400Hz AHz requency setting
Oto Minutes . .
99:59 |or seconds . Time of day setting
. . Oto Reference time-of-day
231 | Timersetting | gg.59 | — O limer (RAM) (Note1)

Note: 1. When both the start sighal and group select signal are
entered, the set value of Pr. 231 “timer setting"
returns to "0". Set the optional time of day with both
signals on. Note that if the start signal and group
select signals are entered after setting the optional
time of day, the Pr. 231 set value returns to “0" again.

2. Note that when the setting of Pr. 200 has been
changed independently, the units of Pr. 231 and Pr.
201 to 230 change.

3. When 2 or 3 is set in Pr. 200, the reference time-of-
day monitor screen is displayed instead of the voltage
monitor screen.
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Input signals Name Description Signat Level Remarks
Gro:ipnsaellect May also be
9 Used to select the driven by
group for Photocoupler transistor.
RH (group 1) Y | programmed isolated When ic=10mA,
RM (group 2) | |operation. Vec<0.5V should
RL (group 3) be satisfied.
. Input to zero the
Terminal reset . Photocoupler
signal (STR) L‘:’;”""e time of |isolated
Programmed Input to start
operation start |programmed il:t;?at;::gupler
signal (STF) operation.
|
Output SIgnals Name Degcription Signal Level Remarks
Output on
completion of L
Time-out signal the operation of Open collector Perm'::'ble
Inverter terminal |the selected P .
(SU) group and output (isolated) 24VDC,
cleared on 0.1A oni
timer reset. wheyn Pr
" s
Group select corresponding Permissible
signal Inverter roup's Open collector load
terminal (FU, OL, gmg'r’am ang |output (isolated) | 24VDC,
IPF) cleared on 0.1A
timer reset.
23-4 Operation
|
Ordinary operation After completion of all
preparations and settings,
turn on the desired group Start signa!
select signal (any of RH STF T ———BOAANNANMNY
(group 1), RM (group 2) Greuwp1RH m
and RL (group 3)), then inverteroutput—o| & : 0

H 12 8 W 5 B
}

turn on the start signal "eduen
(STF). This causes the in-  Time-out
ternal timer (reference 'Y
time of day) to be reset
automatically and the op-
eration of that group to be
performed in sequence in
accordance with the set-
tings. When the operation
of the group ends, a signal
is output from the time-out

Settng ol group 1

Note that the operation is not started If the
timer reset (STR) is on.

Note: Use the programmed opera-
tion function with "5" set in
Pr. 79. Programmed opera-
tion will not be performed if
any of the group select sig-
output terminal. (The open nals is switched on during PU
collector signal of SU is operation or data link opera-
turned on.) tion.
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L]
Mutti-group seléct operation

]
Repeated operation

When two or more groups o

are selected at the same Start signal AAARAAARARA RN

time, the operations of the aroup 1 AH  — A S IIEITINIIIIRITIRIIIITNTT
S AN NN ANNANNANANNNRNNNNNNNNNNNN

selected groups are aroup2RM

3
executed in sequence of Inverter output_o 1" e nﬁ n
group 1, group 2 and ™"
group 3.

Group 1 select

For example, if group 1 signai (FU)
and group 2 have been &aw?
selected, the operation of tipe. out
group 1is first carried out, *9"' Y
and after that operation

ends, the reference time

of day is reset, the
operation of group 2 is
started, and the time-out

signal (SU) is output after

the operation of group 2

ends.

To repeat the operation of the same group, reset the timer using
the time-out signal as shown below.

STR
sD

1) To repeat the operation of only 2) To repeat the operation of groups
_group 1 1and 2
Inverter Inverter
FR-A T
STF =3 o L
{Group 1) RH jeeg  O=dg —a_o©
(Group 2) RM = (Group 1} RH |je—mg ::
(Group 3) RL b=  ___ (Group 2) AM —o o4
STR] ob (Group 3) RL —

ot

sD

suU su

SE SE

'le_l
l|_l_’4

Note: If the inverter is powered down, then up (including a
power failure or an instantaneous power failure) during
the execution of the programmed operation, the internal
timer is reset and the inverter does not restart if the
power is restored. To resume the operation, turn the
programmed operation start signal (terminal STF) off,
then on again. (At this time, the reference time of day is
zeroed. When it is required to set the reference time of

day, switch the start signal on before setting.)
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23-5 Programmed Operation Battery Backup (FR-EPD option)

To continue programmed operation at the occurrence of an instantaneous power failure, install this
unit (FR-EPD) and start programmed operation.

L ]
Operation at occurrence of in-
stantaneous power failure

(1) When a power fail-

Power failure period

ure has occurred,
operation is contin- Power supply
ued as shown on

the right with the 2 | %Y s
Operation during Inverter output _—”l'—r—-"-‘ beeee o _r-—
the power failure frequency
period eliminated.

The internal timer Setting of this period
for programmed is eliminated.
operation contin-

ues timing.

If the group selected has been changed during the power
failure, the operation of the group selected is started from the
beginning after the power is restored.

The battery is guaranteed for 10 years. If the BAT.E lamp is
lit, change the battery.

The operation is not performed if the power is restored when
or after the time-out signal is output.

If the power is restored after a long power failure period,
programmed operation is not resumed. Perform group selec-
tion and time setting again.

eMax. permissible power.......... 18 hours when Pr. 200 =
failure period *0" or "2" (minute/second
selection).

30 days when Pr. 200 = "1"
or “3" (o’'clock/minute
selection)
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24. 5-POINT FLEXIBLE V/F CHARACTERISTIC

The V/F (frequency Voltage/Freguency) charaétaristic t4n 56 changed
linear interpolation made between five points set from V/F1 to V/FS,

o By

¢ Operation

An optional V/F characteristic can be set by setting ; v

V/F1 (first frequency voltage/first frequency), V/F2, _ . voltace

V/F3, V/F4 and V/F5 in the corresponding parame- Pr.19) e
ter. = R wrs

(Pr. 0)

}
?@ EY E
Boost value ez i

Base frequency Frequency
(] Settlng v/f characteristic (Pr. 3)

(1) Set"2"in Pr. 71 "applied motor*.

(2) Set the desired frequencies and voltages in Pr. 100 to Pr. 109.
The setting must satisfy the following relationship: F1=F2-F3=F4xF5=base frequency.
If the set frequencigs are the same, a write error occurs.
If "9999" is set In any frequency, it is ignored.

Note: 1. The V/F 5-point-flexible characteristic functions for V/F control only.
2. The V/F 5-pointiflexibla. characteristic does not function when Pr. 60 (intelligent mode
selection) is selected.
3. The frequency:voitage may be set optionally between 0 and 1000V, but output voltage is
clamped at the base fraquancy voltage if output frequency is beyond the base frequency.
4. Pr. 19 {(base frequency voltage) must be set. (When Pr. 19 = 9999, Pr. 71 cannot be set
to 2 (5-point flexible V/F characteristic).)
If "2" is set in Pr. 71, Pr. 47 (second V/F (base frequency)) does not function.
6. When "2" is set in Pr. 71, the electronic overcurrent protection is calculated for a
general-purpose motor.

o

* V/IF1 to 5 setting range

Parameter Applisd Motor Selection (Pr. 71) = other than 2 Applied Motor Selection (Pr. 71) = 2
No. Function Name Setting Range Function Name Setting Range "::'r".'""::::‘ ’;'.‘::l‘:y
Pr. 100 BCD input (offset) 0 to 400Hz V/F1 (first frequency) 0 to 400Hz, 9999 (0.01 9999
Pr. 101 BCD input (gain) 0 to 400Hz, 9999 [ V/F1 (first frequency voltage) 0 to 1000V 0.1 0
Pr. 102 Binary input (offset) 0 to 400Hz V/F2 (second frequency) 0 to 400Hz, 9999 10.01 9999
Pr. 103 Binary input (gain) 0 to 400Hz, 9999 | V/F2 (second frequency voltage) {0 to 1000V 0.1 0
Pr. 104 BCD/binary selection 0,1,2 3,9999 1V/F3 (third frequency) 0 to 400Hz, 9999 {0.01 9999
Pr. 105 Speed feedback range 0 to 400Hz, 9999 JV/F3 (third frequency voltage) 0 to 1000V 0.1 0
Pr. 106 Feedback gain 0to 100 V/F4 (fourth frequency) 0 to 400Hz, 9999 j0.01 9999
Pr. 107 Stop position command selection |0, 1, 9999 V/F4 (fourth frequency voltage) |0 to 1000V 0.1 0
Pr. 108 Orlentation speed 0 to 30Hz V/F5 (fitth frequency) 0 to 400Hz, 9999 |0.01 9999
Pr. 109 Creep speed 0to 10Hz V/F5 (tifth trequency voltage) 0 to 1000V 0.1 0
Note: The set values of Pr. 100 to Pr. 109 set when Pr. 71 is other than "2" are stored internally
and remain unchanged if the set values are written with *2" set in Pr. 71. When the inboard
option is added with "2" set in Pr. 71, the parameters set when Pr. 71 is other than "2" are
made valid and the option operates with these parameters.
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25. PU OPERATION INTERLOCK FUNCTION AND EXTERNAL
SIGNAL-BASED OPERATION MODE SWITCHING FUNCTION

The PU operation interlock function allows PU operation to be interlocked
depending on the ON:OFF of the terminal MRS signal.
The external sighal-based operation mode switching function allows the op-
eration mode to be fixed depending on the ON-OFF of the terminal RH signal.
These functions prevent the inverter from not starting operation under external
command if the operation mode is left unswitched from the PU operation mode.

25-1 PU Operation Interlock Function

Setting method Set 7" in Pr. 79 "operation mode selection”.

PU operation interlock signal  The input signal MRS is assigned as the PU operation interlock
signal. (When "7" is set in Pr. 79, MRS automatically operates as

the PU operation interlock signal.)

Functions « In the PU operation interlock mode, the following functions are

made valid:

Terminale
MRS-SD "~

Set Value Function, Operation

® Qutput stopped during external
operation.

& Switchabla to the PU mode.

% Parameter setting can be changed in
the PU mode.

7 ® PU operation allowed.

Connected

® Forces the operation mode to be
switched to the external operation

Disconnected mode.

® External operation allowed.

® Switching to the PU operation mode
__disabled.

The following table lists the functions and operations performed
by switching on (connecting)/off (disconnecting) the external sig-
nal (across terminals MRS):

Operation Terminals Mode Parameter
Mode | Status | MRS-SD | Switching Status Write Remarks
Forcibly & Unswitchable 1o the
Connected | switched to Remains Enable PU cperation mode,
Stop il the external stopped i Note 1: Switched
Disconnected | operation ! Disable independently of the
mode. (Note 1) external start signal.
PU If the frequency & Unswitchable to the
Foreibly ’9“'"? and start | PU operation mods.
. |Connected | switched to signa's lof Enaf ° Note 2: Limited to
Running the extarnal external aabi parameters that may
Disconnected | operation 3:":;':",:'?‘:: s '(::Z:e ,:) :;er:av:iﬁ:en during
mode. (Note 1) performed .
accordingly.
. Remains in i ® Switchable to the PU
Disconnected the e)?ernal R‘emair;s D|sible operation mode.
operation stopped. i Note 3: Output stopped.
stop Connected | ' o (Note 3) Disable P PP
Remains in ; & Unswitchable to the
Conneoted the e);(_ernal Fi(emair;s D'siblo PU operation mode.
) operation stopped. )
Disconnected mode. Disable
Exter- . Remains in . : e U itchable to th
Disconnected Runnin Disable nswitchable to the
nal . the e);t.ernal g n PU operation mode.
operation .
Connected mods. (Nots 3) Output stop Disable
Running & switchable to the PU
e operation mode.
Connected ;l\emams n Output stop Disable Note 4: If the
e external 1 i .
) operation . frequency setting
Disconnected mode Run (Note 4) Disable signal is on, operation
’ is performed
accordingly.
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Note: 1.

When the signal across terminals MRS-SD is switched
on and the value of Pr. 79 is then changed to other
than 7 in the PU operation mods, that signal functions
as the ordinary signal (output stop), not as the edit
enable signal. Also, as soon as the value of Pr. 79 is
changed, the ordinary mode switching is carried out.
When Pr. 79 = 7, the link operation (computer link, PC
link) function cannot be used. Also, the.inverter is put
in the external operation mode if Pr. 125 = 1 (link
mode at power on). T

If the signal across STF or STR-SD is on, the external
operation mode cannot be switched to the PU
operation mode when the signeai across MRS-8D is
on.

When 7 is set in Pr. 79 and the signal across terminals
MRS-SD is switched on and is then switched off
during PU operation, the inverter is switched to the
external operation mode independentty of the externai
terminal (STF, STR) signal state. Therefore, when the
signal across terminals MRS-SD is switched off with
either of the STF and STR signals on, the motor is run
in the external operation mode.

The ordinary MRS function is invalid for the PU
operation mode.

The above description all applies to a case where Pr.
17 = 0 or 1 (MRS terminal normally disconnected).
When Pr. 17 = 2 or 3, ON changes to OFF and OFF
changes to ON in the above table and description.
When the PU operation mode is forcibly switched to
the external operation mode, the PU is internally reset
once to secure the monitor screen.

The above function is not available for the FR-PUO1E
and "7" cannot be written to Pr. 79.

At the occurrence of any alarm, press the STOP key
in the PU operation mode to reset the inverter. The
inverter cannot be reset in the external operation
mode and must be reset in the PU operation mode.
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25-2 External Signal-Based Operation Mode Switching Function

Setting method Set "8" in Pr. 79 "operation mode selection”.

External signal-based opera- The input signal RH is assigned as the external signal-based

tion mode switching signal operation mode switching signal. (When "8" is set in Pr. 79, RH
automatically operates as the external signal-based operation
mode switching signal.)

Functions ¢ In the external signal-based operation mode switching mode,
the following functions are made valid:
Set Terminals
value RH-SD Fixed Mode Remarks
; Cannot be switched to
Connected External operation mode the PU operation mode.
8 Cannot be switched to
Disconnected |PU operation mode the external operation
mode.

Connection of RH-SD in the PU operation mode forces the in-
verter to switch to the external operation mode. Disconnection of
RH-SD switches the inverter to the PU operation mode. Note that
this switching can be done only during an inverter stop and cannot
be done during operation.

Note: 1. Setting "8" in Pr. 79 changes the function of terminal
RH (three-speed setting (high speed)) to the
operation mode switching function. At this time, the
function of terminal RH (three-speed setting (high
speed)) is invalid.

2. This function is not available for the FR-PUO1E
parameter unit.
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26. PARAMETERS

26-1 Parameter List

Minimum . e i i PP e A
Function [Parameter . Name ‘ gfs’:;'; |Notea| setting Range Y:ini::;rfn‘t " Factory setting | SSomer| Rerer
0 Torque boost(manual) Trq.Bsti o 0 to 30% 0.1% 6%/3% (Note 1)
1 Maximum frequency Max.F1 0 to 120Hz 0.01Hz 120Hz 101
2 Minimum frequency Min.F1 0 to 120Hz 0.01Hz-.. - i OHZ.

e 3 Base frequency i« _|VEbaseF1. 0.to 400Hz 0.01Hz 60Hz .
gL {PresetF1 Gto400Hz | 0.01Hz’ ‘60Hz 102
% ‘ _ [PresetF2 010 400Hz" > |* 0.01Hz _30Hz : S

: § L . |PresetF3 10 to 400Hz: . 0.01Hz 10Hz
° 0 to. 3600
’ﬁ 7 Acceleration time seconds/0 16 g (;f::g::f'é 5 secorz:'zlt:es‘s)econds 103
© 360 seconds

0 to 3600
8 |Deceleration time’ seconds/0to |04 seconds/ | 5 se‘,’°'z:'l2/tff°°°“ds - 103, 104
] _1860 seconds i i
'9° - |Etectronic thermal /L relay et TH loto500A i i [+ 0.01A Rated output current
10 DC injection brake!operation frequency. - ::| DG Br.F ~::|0t0 120H7, 9999| 0.01Hz 3Hz
11 |DG Injection brake operation time.. [Saoaro seconds, | o 1 ceconds 0.5 seconds 104,105
212 ... .|DC injection brake voltage. 10to 30% L 0.1% 6%/3% (Note 1)
i 18 |Starting frequency 10 to 60Hz: * 0.01Hz 0.5Hz 105
14, |Applied.load selection 10,1,2.3 4 5 . 1 0 105, 106
145 |Jog trequend 0'to-400Hz - 0.01Hz 5Hz
N - 0103600 . N
46 - Jog' . 10 to 8@,(;::::::1 0.5 seconds 106, 107
p ooy s o - oo | 360-s€CONdAS B
17 __|Extornal thermal O/L relay mput JOG/OH 0,1,2,3 1 0 107, 108
18- ~1Hi __gh-speed maximum frequencys o | MaysfFe--s|- == 12040 400HZ - - 0.01Hz 120Hz
. |0 to 1000V, 108
B 8888 9999 0.1v 9999
0.01Hz 60Hz 103, 104
S| 0
! < - [Stalliptévention operationifével s b 2 t0'200%,9999 [ 0.1% 150%
.“E Stall prevention operation level at double K 6 t0200% 90917 0.1% 2999 109
L
s 0 to 400Hz, 9999| 0.04Hz 9999

. "g' «=-|0-40:400HZ;-9999.| -~ 0.01Hz 9999 102

L - |0'to 400H2,9999] : 0.01Hz 9999

. "‘(1'5“' J ! s Qto 400Hz, 9999! . 0.01Hz 9999

o i Muitispeed: 401 L1 0 109, 110

29 - |Acceleration/deceleration patterr i -10;1,2,3 i 0 111
._|External brake reslstor selectlon i 1 0 112
_[Frequency jump 1A 0.01Hz 9999
Frequency jump 1B 0to 400Hz, 9999 0.01Hz 9999
Freguencx ump 2A : Funp 2A . . |0to 400Hz, 9999 0.01Hz 9999 118
Frequency jumip 2B~ i e Fjump 28" ‘|0'to 400Hz, 99991 : 0.01Hz 9999
Frequency jump 3A : 0'to 400Hz, 9999| | 0.01Hz 9999
+|Er YAUMP:8B- oo o Flupnp 3B« -]0:t0.400H2; 9999 .| 0.01Hz 9999
N . " 2t0 10, 11 to
37 Speed display Dispunit 9998 1 4
38 Automatic torque boost A.TrgBst O |0to0200% 0.1% 0 114
39 2::;’2:ﬁc torque boost operation starting NoLoad | o loto500A 0.01A 0
85 _ o 40 Output terminal assignment Selectop 0 to 9999 1 1234 115
s ,g-t—:u 5 41 Up-to-frequency sensitivity SU Range Oto 100% 0.1% 10%
.;'_' g g § 42 Output frequency detectfon SetfFU FW 0 to 400Hz 0.01Hz 6Hz 116
22823 4 g‘t’;‘t’i‘gn"eq"e"“ detection at reverse g 10y gy 010 400Hz, 9999  0.01Hz 9999 :
0 to 3600
44 Second acceleration/deceleration time Ac/DecTZ seconds/0 to g 'gf::::::é 5 seconds
360 seconds N
@ 0 to 3600 )
% ' 45 |Second deceleration time Dec.T2 gg?:::ég;:’ S seconds/ 9999 i7
2 9999
2 46 Second torque boost Trq.Bst2 [e] 0 to 30%, 9999 0.1% 89999
. § 47 Second V/F (base fr Y) VFbaseF2 0 to 400Hz, 9999 0.01Hz 9999
» 48 Second stall prevention operation current |Stall2 | 0to 200% 0.1% 150%
49 fsrzgzgf‘ :;a" prevention operation Stall2 F 0 to 400Hz 0.01Hz 0
50 Second output frequency detection SetFU 2 0 to 400Hz 0.01Hz 30Hz 118

Note 1: The set value depends on the inverter capacity: (7.5K and down)/(11K and up).
2: In the Screen Display section, f indicates a frequency, V a voltage, | a current, and t time.
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e DY ! Lo Minimum R
Parameter, - Screen... |\ thiri e B A Customer| . Refer
Funection | o = R ['Note 4 | setting R Setting Factory Setting talie | Tee
. Number Display | oo | Increment | . _|Setvalue) To:
Set.LED: [1to14,17,18 "1 1 . i IS
. 0,17 t0.20,23 [
2 Coto3, 51694, ] S |
5 17,48 ¢ - 118, 119
= 51103, 510 14, o vl B
= (17,18, 21,101 to: 1
2 103,105 t6 114, |- 1" B
a. 117, 118, 121 _
s _ |0to 400HZ" S B0Hz ¢ v : 120
el CalbFM | _|*:"" |0 40'500A ‘ Rated output current -
é 2 Restart coasting time RestriTi |~ 7|00 Beeconds, 1o 0009 1+
©Z.8'57): ©88  |Restart.oushiontime . |RestrtT2 | .* ~7 ("|0:to: 5 seconds; ;.
E g § S 59 Remote sefting function selection |Rmt Set ) ' :122
<SS s . . . . :
’ 60 |intelligent mode selection” " Int.Mode™ | " 1123, 124
61 Reference | for intelligent mode :
62 Ref. | for intelligent mode accel. et | 124, 125
63 Ref. 1 for intelligent mode decel. e 0 to 200%;.9999 -1 - i R
64 |Starting | for elevator mode 0 to 10Hz, 9999
65 Retry selection Retry Oto b 1 0 125
66  |Stall prevention operation reduction Stll coF 0 to 400Hz 0.01Hz 80Hz ‘ 109
starting frequency _ s : )
@ 67 Number of retries at alarm occurrence Retry No Oto 10 1 0
s 68 |Retry waiting time Retry t Oto 10 seconds | 0.1 seconds 1.0 second 126
E 69 Retry count display erasure  ~ Retry N 0 — 0
b= 70 Special regenerative brake dut Br.Dut 0 to 15%/0 to 0.1% 69’ 112
5 P 9 i bl 30%/0% (Note 3) 2 °
° i ) . Oto 6, 13 to 16,
% 71 Applied motor i SetMotor 20 1 0 127
o L2 J€ it : PWM F 0.7 to 14.5KHz 0.1KHz 14.5KHz :
2 73 0 to 5V, 0 to 10V selection Extf/10V Oto5,10to 15 1 1 : 129
g 74 Response time for analog signal |Pfilter 0to8 1
g - " ; i 130
o 75 gleset _selectloanU disconnection RES Mode 0,1,2,3 i 0
etection
76 Alarm code output selection Alarm OP 0,1,2,3 4 A 0
77 Parameter write disable selection EnableWr 0,1,2 1 0 131
78 Reverse rotation prevention selection EnableFR 0,1, 2 1 0
* 79 Operation mode selection ' ContMode Oto8 1 0 1?3;"
* 80 Motor capacity Motor KW 0.4 to 55kW, 9999 0.01kW 9999
* 81 Number of motor poles Mpole No 2,4, 6,12, 14, 1 9999 183
. 16, 9999
* 82 Parameter set by facturer. Do not set. —
* 83 Rated motor voltage Moter V| 0 to 1000V 0.1V 200 (Note 7) 81
v 84 Rated motor frequency Motor f 50 to 120.00Hz 0.01Hz 60
* 85 .
to Parameters set by manufacturer. Do not set. —_
* 95
* 96 |Auto tuning setting/state [AutoTune lo, 1, 101 1 ] 0 81
* 97
- to Parameters set by manufacturer. Do not set. . —
123 * .
5 89
£ * 145 Parameter unit language switching IPU Lang | IO, 1,2,3 l 1 0 133
.5 * 100 Parameters for inboard options. For details, see the option manual. ’
> to Pr. 100 to 109 for V/F 5-points setting. —
£ * 154 Pr. 107 is for V/F slip control at Pr. 77=701.
é * 155 RT activated condition RT set 0,10 1 0 ) 133
* 156 Stall preveni. select. at regeneration Stil Prv 0 to 31, 100 1 ‘0 134
* 457  |OL signal waiting time OL delay 9o 26 se0onds, | g 1 seconds 0 135
. . . _[1to 3, 5t0 14,
* 158 AM terminal function selection AM set 17, 18, 21, 9999 1 9999 118, 119
* 159 PWM f decrease at low speed PWM3 f 0,1,2,3 1 0 135
* 160
to Parameters for inboard options.
* 199 _
* 200
to Parameters set for programmed operation.
* 231




Minimum Customer Refer

1thnctlon P;L‘::;::‘ . .Name . ;. gg:;; .| Note 4: ! Settln:gyina‘nge | Setting Factory settirrg Set Value|  To: |
" ; ; ncrement ;

sinal ¢ . |FM Tune | - ’ ) — <y i o . —" (Note 6) : 135, 136]

S @ | term ation. AM Tune i : = ¥ = . — _(Note 6) .

®e 902 |Frequency setting voltage bias ExtVbias Oto 10V_:0 to 60Hz 001Hz |- (OV) OHz o

% g 903 |Frequency setting voltage gain ExtVgain |~ .. 10to 10V : 110 400Hz| 0.01Hz | (6V) __60Hz : 136

o+ 904 Frequency setting cutrent bias Extlbias 10 to 20mA: 0 to 60Hz 0.01Hz {4mA) OHz

905 Frequency setting current gain. Extlg‘ain "~ |0to 20mA: 1 to 400Hz 0.01Hz (20mA) . : . 60Hz

Note 3: The settlng range depends on the’ |nverter capacrty (0. 4K'to'1 5K)/(2 2K to 7. 5K)/(11K and up). The factory settmg
indicated is %ED -of the built-in, ‘brake transistor operation.
4: Indicates the parameters WhICh are, lgnored when the magnetic ﬂux vector control mode |s selected
- *: When-the-FR-PUO1E-is-used, read and write of these- parameters cannot-be performed (IF performed Err |s
displayed.) (Set the' calibration function numbers 900 to 905 using C-1 to C-6). For more information, see page 29.;
" 5: The parameters hatched allow their set values to be changed durlng operatlon |f 0 (factory settmg) has been set
Pr. 77 (parameter write disable).
6: The functions of the FM-and AM-terminals change accordmg“ to- the set va!ues of Pr 54 (FM termmal functron
selection) and Pr..158 (AM terr inal function selection). : B B ,
7: The factory setting for the FR-A240E (400V) series is 400V. .~
8: Pr..79=6 is.set, switch-over.funétion is selected T ——
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Pr.0-Pr.2

26-2 Setting of Parameters to Improve the Corresponding Operational Functions

% Pr.0 'v'terq‘ue boost (ﬂmanua|)" i :
"« Used: to adjust the motor torque in the low-frequency range to
: the toad thereby mcreasrng the motor torque at the time of start.

Factory | Setting
~ ~ MOdeI - | -Setting - Rang R
7.5K and down‘ ! 6% Oto 30 % Sy
11K and up _183.%.. N
100 %

... |Note: 1. Thrs param er is |gnored 38

‘ .. when Pr. 80 and Pr. 81 have 52
been set t select the mag- ©>

‘:,‘netlc flu vector control mode.

. When the lnverter dedicated

motor (constant torque motor) Output Base

. is ug dv change the setting of frequency (Hz)  frequency
thrs P ameter as follows:

Setting range

11K and up. .:2 %

Pr. 1 "mammum frequency" or Pr.-18 "hlgh speed
maxrmum frequency ' s S
fa Allows the upper limit of he outputfrequency to be clamped
-The: maxrmum settln is within__ ;

120 Hz. - .
Use parameter Pr 1 "maxrmum,
+: frequency': to set-the-upper limit
-of the:output frequency..

60 Hz: [~

i/ Output
frequency.

Factory Setting. .| -Setting ‘Range
: ‘ . |0 t0-120 Hz

|sﬁh|gher

" than 120 Hz. ot S5 oh
Use parameter Pr. 18 "high- ~ 400Hzp===-======" A
1 speed maximumfrequency"to set Co
‘~the. upper limit-of:the: output
frequency. Setting this parameter
automatically changes Pr. 1
"maximum frequency“ to this
settmg :

frequency

Output frequency

i

‘,;ﬁSettmg Range

Factory Setting .-

120 Hz {120 to 400 Hz -
AT Frequency 5V
RN : setting signal (10V)
(20 mA)

S iPr.l 2 'f'minimufm frequency”
'*Allows the lower Irmrt of the output
frequency to.be clamped. +
« By merely turnlng the start srgnal_
on, the motor IS run at the set

.frequency.

(23
(=]
I
N

signal Maximum

frequency

Output
frequency

! i Frequency 5V
Fa’etary Settrng 1 Setting Range cotting sional ov)
0 Hz =710 to 120 Hz (20 mA)
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Pr.3—Pr.6

c> Pr. "base frequency" Pr 19 "base frequency voltage

e AIIows the base frequency. (reference frequency at the rated
: % T ~motor torque) to be set as appropriate between 0 and 400Hz
50Hz : : accordlng to the motor ‘rating. : o

Note 1 Set the base frequency to
: “60Hz for use of an inverter-
.dedicated motof. (constant-
«xtorque motor) :

O and Pr. 81, Pr.
'as about 200V

’output voltage’ identical to the
.. power supply,voltage. Setting
" "8888"in Pr. 19, the maximum’
. js‘output voltage -95%.of the
power supply voltage

'&'Pr. 4 "3-speed setting (high speed)“ Pr.,
settmg (middle speed)"”, Pr. 6 "3-speed- settlng (low
‘ ‘-speed)“ ‘Pr.’24 "multl-speed settlng (speed 4) Pr. 25

High speed
Middle speed } -~
Low.speed

High speed
Middle speed :}-

- ; qu P P
. between,‘o and 400Hz durmg inverter operation. 'The speed may
also be set using the [A] and [V] keys. (On releasing the [A] and
£ [W] Keys, the' set frequency is stored, that is the [WRITE] key

Iky usmg thesexfunctlons with jog frequency (Pr. 15), maximum
frequency (Pr. 1) and:minimum frequency (Pr. 2), up to 10

3. This setting may also be made durmg PU operatlon o
operation.
4. With 3-speed setting, if two “or three speeds ‘are simultaneously

selected, priority is given to the frequency of lower signal.

=102 =
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Pr.7-Pr.8

= Pr..7 "acceleration time", Pr. 20 "acceleration/decelera-
tlon reference frequency" Pr. 21 "acceleration/decelera-
tlon tlme mcrements"

(1) Co ,flrmatlon of acceleratlon time setting range and
mlnlmum settmg increments
Use Pr. 21 "acceleratlon/deceleratlon time increments" to
_set the acceleration time setting range and minimum set-
tlng increments, Before setting the acceleratlon time, the
set value must. be checked
.Setvalue."0"...... ees 0 to 3600 seconds (minimum
(factory settmg).,a setting increments: 0.1
me seconds)
0 to 360 seconds
(minimum setting increments:
0.01 seconds)

Set value

"(2) “Setting of acceleration time
In acceleration time (Pr. 7), o [FEEO)}
~:'Set a period of time required : ;
to reach the acceleration/de-“"""
iceleration-reference’ " = - Running
frequency (Pr: 20) from OHz.

. Acceleration [Pr:3] .

... Model C . Settlng Range
77,:5'K-teh'd down 5 seconds : 0 to 3600 seconds / 0 to 360 seconds
111K and up 15 seconds .. |0 to 3600 seconds / 0 to 360 seconds

INote: 1. In only S-petterneccelfe;ration/deceleration A (see page 111), the
set time is a period of time required to reach the base frequency

. (Pr.3).

C2. P 20 (acceleratlon/deceleratlon reference frequency) setting is

changed, the set values of calibration Pr. 903 and Pr. 905

L7 (frequency. setting signal gain) remain unchanged. To adjust the
~ gains, adjust:calibration Pr. 903 and Pr. 905,

:./,When the set value of Pr. 7 is "0", the acceleration time is set to
....0.04 seconds. L

set. the deceleratlon t|me setting range and mlnlmum 5
~.setting.increments.. Before setting the deceleratlon tlme
the set value must be.checked.
Set.value:"0" ..
. (factory settlng)s,, o

0 t0 3600 seconds (mmlmum
setting mcrements 0<1 P
seconds) . ST
0 to 360 seconds (
setting | lncrements
seconds)
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Pr.8 —Pr. 12

(2) Settlng of deceleratlon time :
In deceleratlon‘ftlm‘e (Pr 8),
set a period of time required Running

. toreach OHz from the accel-  trequency

o eratlon/deceleratlon,, refer-

¥

Ll gL TG L
R

/ (A

ence frequency,(Pr‘ZO) Set e __.
" alonger time to'de i b Time
"' more slowly, and a shorter Deceleraon[Pr)

~ time to decelerate more rap-

“idly. (Note)

Model Factory Settmg Setting Range S e
7.5K and down [5 seconds 0 to 3600 seconds:/-0 to 360 seconds :
11K and up_ 15,,seconds . .. |0 to 3600 seconds 0. to 360vseconds -

Note: When the set value of Pr. 8 is "0*, the decel
seconds.

St

3 ation time"is,” sett 5. 0.

Pr 9 “electromc overcurrent ‘protection”

. The set value fo t,motor overheat protection may be set as a
- currentvalue (A).:Normally set the rated current value of the
~motor at 50Hz. This function prowdes an optimum protective
characteristic mcludlng a reduction in motor cooling capability
.in.low-speed operation.

. Settmg of "0" makes the motor protectlve function invalid. (The
- mverter output tranS|stor protecttve function is valid.)

t-torque motor is used, set "1" or any

- pplled motor" to select the 100%
»contlnuous‘torque characteristic in the low speed range, and set
the rated motor current |n~~Pr 9 "electronic overcurrent protec-

frated output current of the inverter]

Notethat the 0. 4K and 0. 75K are factory-set to 85% of the rated
mverter current i

Note: When two or moré motors are run simultaneously, provide a thermal
relay for each motor.

"DC dynamlc brake operatlon tlme
brake voltage" =

» Setting the stopping DC dynamic
brake voltage (torque), operation
time and operation starting fre-
unency allows the' stoppmg accu-
~ “racy of positioning oper

“to'be’ adjusted accordmg to the
sload. Cmy S
. <When load is Iarge> mOpefﬂ‘"’" Time
Set a shott time:in'Pr..11 "DC dynamic.brake operatlon tlme" ‘
Set a large value in Pr. 12 "DC dynamlc rake voltage

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

yutput frequency

DC dynamig. ... .,

' S
2
S
&3
2
@
[
8
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Pr. 10 -Pr. 14

Parameter Factory Setting Setting Range
“Pr.10 3Hz - o 0 to 120Hz,9999 (Note 1)
Prit |05 ‘seconds” - 0 to 10 seconds, 8888 (Note 2)

Pr12 -|17.5K and down 6%,

s vy e el PEIZC 11Kandup o 0 to 30%

Note: 1. Settmg 9999 in Pr. 10 allows the DC dynamlc brake to
start at the frequency set in Pr. 13 (startlng fre-
quency).

2. When 8888 is set in Pr. 11, connection of terminal
- “MRS-SD starts'the DC dynamic brake. At this time, the
'jtessentlal f nct|"n (output stop) of termlnal MRS is

N,‘When the 'mverter dedicated motor (constant-torque
~ motor) is used,_ change the setting of Pr. 12 "DC

.. .dynamic: brake operatlon frequency" as described
l’tbelow LR

s 5K or down ..... 4%, 11K and up.....2%

e Pr. 13 “startmg frequency

_» Allows the. startlng frequency to 4
" “be set between 0"and 60Hz. PGy
“For example when the ‘'starting  ¢2
v frequency settmg is 5Hz, the 60
' 'motor starts running as soon as ™
- the:frequency: setting SIgnaI Bonge
- .reaches 5Hz.> @
Also, when:the:setting is hlgher
-than 5Hz, entering-the start signal
frequency. .output to-

Frequency setting

ignal (Y)

> Pr. 14 "applied load selection"

conVéyo'r‘,‘lcar“i'ier etc.(for con-
stant-torque Ioads)

Base Freq uency
Output Frequency(Hz)

100%

gk »erter acce~|erates slowly
; ,‘auntll the :motor:starts running to
prevent the.inverter from being % equency
stopped by theovercurrent pro- Output Frequency(Hz)
tection function. '
Since an overvoltage is more likely
"“to oceur in this load characteristic

than in the constant-torque load

_characteristic, set a Ionger
“~7‘dece|eratlon time L

Qutput
voltage
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Pr.14 - Pr. 16

eForlift . [setvezl o [Selvaleg]
Sl . or li or li
Set "2" or"3". . Boost for forward rotation Boost for forward rotation
W 3 anlant A RAARGE 0 seseees Pr. 0 set value
Set 2 tO SEIeCt a bOOSt . Boost for reverse rotation

_for forward rotation, and
set “3“ to. select a boost
for reverse rotatlon

) Base Frequency Base Frequency -
S : Output Frequency(Hz) Output Frequency(H2)
L. Applred Ioad selectlon swrtchmg function according to RT
terminal S|gnal ON/OFF

By setting "4" or "5" in Pr. 14, the output characteristic can be
_changed as indicated below according to the ON/OFF state of
,,ythe RT terminal (second acceleration/deceleration time select
“"termlnal) srgna

‘Set Value _ON (Note) OFF

For lift
For constant«torqu9 loads No boost for reverse rotation
(Pr. 14=0)- ' 1(Pr14=2)

Forlift = -

i |For constant-torque loads .
<(Pr 14-0)

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

frequency Pr. 21 "acceleratrqnldeceIeratlon‘tlme»lncre-~~=

Allows jog operation to be started and stop
. jog mode (connecting terminals JOG-SD) and turning

start srgnal (termlnals -STF,STR). Jog operation .may also be
perfermed by ‘using: the parameter unit. For full mformatron on
the operation procedure, see page 41 :

(mmlmum settmg
increments: 0.1 seconds) .
0 to 360 seconds
(minimum setting
increments: 0.01 seconds)
(2) *Settlng of: acceleratlonldeceleratron time
InPr.16 "jog acceleration/deceleration time", set accelera-
tion/deceleration time for jog operation.
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Pr. 15 -Pr. 17

Acceleration time is a period
of time required to reach the
'acceleratlon/deceleratlon
- reference frequency.-(Pr. 20)

~from OHz. Deceleration time output
Fi H:
is a period of time required e
_to reach OHz from the accel- - -y Fomen

ol . eration/deceleration refer- [Fmm
i _ence frequency (Pr. 20). Set 12 ..ey

a longer time to accelerate AGH
or decelerate more slowly, ' :
and a shorter time to accel-

__erate or. decelerate mor

“ rapidly. ‘ :

Across JOG-SD

" “Reverse rotation_ T
STR-8SD

[6'to 3600 seconds/
0rtd“360 é’e"conds

‘reach the base frequency (Pr. 3)
2. If Pr. 20 (acceleration/deceleration._reference. fre-
.. quency)-setting is changed, the set values-of callbra-*

tion Pr. 903 and Pr. 905 (frequency. setting signal gain)
f}remaln unchanged To adjustthe galns adjust calibra-

s"etiing‘ Rénge
0 to 400Hz

P
to OH (extel al_thermal relay input). OH is used to input the
‘ S|gnal contact’of a thermal relay installed in the inverter outside
or that'of a temperature sensor built in the motor. Change the
“set vallie to "2" or"3" to sWitch the function of the MRS terminal
to N/C contact input spemflcatlon (normally closed input).

fe"l‘a‘;'"a' thermal JOGJOH Terminal Function | MRS Terminal Functlon
Pr. 17 OH
Set Value Jog mode | (external thermal | N/O input | N/C input
Temperature sen- relay input)
o]
(factory setting) ¢ - e -
1 — [ (.4 —
2 ° — — °
3 = ® — @




Pr. 17 —Pr. 19

Setvalus 0 Set value 1 . 1 Set value 2 Set value 3
(factory setting). : ¥ B .

- Thermal relay
' Thermal rela)
Y Motor

SFR-A ] Joe | CFRA u“
8D

Output JOG/OH| 9
Stop

: "the fréquency over 120Hz, set a value of
more than 120Hz in Pr. 18 "high-speed maximum frequency".
Pr 1 "maX|mum frequency“ is automatically changed to this set

Factory SettmLF settihg'"-hange
120Hz 71120 to 400Hz

c> Pr 19 "base frequency voltage

. By settlng 200V in Pr. 19 "base frequency voltage", the motor
-of .rated voltage lower than the power supply voltage of the
__inverter can be used most a pproprlately

Factory Settinl Setting Range

o't 1000V,
9999 : 8888 9999

5'(factory setting) in Pr. 19 makes the

}:"Note1 Settmg 999
: m output Voltage identical to the power supply

maxi
'”vohage

2. When the magnetic flux.vector.control. mode. has,,been.‘

... 'selected in.Pr. 80 and Pr. 81, Pr." 3

,about 200V (or 400V)

" }.v};“8888" .h Pr. 19 ‘when using:a
.-thana Japanese manufactur

for example )

M<Pr. 20, Pr.21.
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Pr. 22 —-Pr. 28

~Pr. 22"stall prevention operation level"
“Pr. 23 "stall prevention operation level at double speed"”
Pr. 66 "stall prevention operation level reduction starting
frequency”

o In Pr. 22 "stall prevention opera-
tion level", set the stall prevention
(current limit) operation level..
Normally set to 1 50% (factory set-
tmg) CTIT i)

i 400Hz ]
. When operatron is performed at hlgh Output frequency

speed at or over 60Hz, acceleration
may not be made because the
motor current does not increase.
To improve the operation character-

istic of the motorin'such acase, the §_'*
current-limit-level.in the- high- 2%
frequency‘ range can be reduced :-§-§ Zz
i ' 85 45
- ST 380},
ne O 2284 o et e T
-~the- Iocked metor state- is -smaller o eo1de 200 b0 &0
than the rated output current of the Output fraquency

inverter and the inverter does not
ult in'an alarm (protective func-
- tion not actlvated)

__Pr..66-is:for the reduction starting frequency, and Pr. 23 for the
reductlon ratlo correction coefficient.

e By settlng “9999“ (factory setting) in Pr. 23, the stall prevention
~-(current limit) level is kept constant at the Pr. 22 set value up to
400Hz.
v e'Calculation expression for current limit operation level
~Current limit operation...

j & (Pr22=A) (Pr.23 - 100
’Ievel(%) A+BX(E’. 55 B] ( 100 )

‘}(Hz) X Pr.22 (%) _(Pr.66(Hz) x Pr22 (%)
1. ut‘put frequency(Hz) 400(Hz)

‘issetin ’Pr 22,the staII prevention operation is not performed.

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

= Pr. 28 "multi-speed input compensation"

« By entering a compensation signal into the auxiliary input termi-
nal 1 (Note), the speeds (frequencies) of multi-speed settings
selected by the RH, RM and RL terminals can be compensated
for. '

Set value Compensation (Note) When any of 4, 5, 14 and 15
) by Auxiliary Input is set in Pr. 73, the compen-
Auxi[iary"input 0 No compensation sation signal is entered into
- termina (factory setting) terminal 2.
* Speed com- : 1 Compensation available

pensation

B <Pr. 24, Pr. 25, Pr. 26, Pr. 27 > See the section of Pr. 4>



Pr. 28

e Set "9999" in Pr. 22 to°change the stall prevention
-level - according to the voltage applled to terminal,
response current limit level remains unchanged.)”

T ——
Setting method

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

Stail prevention operatlon ;‘Enter 0 5V (or 0 10V) mto termmal 1.
Ievel sugnal ! (Setting "9999" in Pr. 22 automatically switches the functlon of
the auxiliary mput termmal to a stall prevention operation level
i signal: mput) s

Functions

. setting Minimum Factory
..__Range Increment Setting Remarks
" 0t0 200%, 9999: Analog
9999 0.1% 150% input
0 to 200% 0.1% 150%
" 0to 200% 0.1% 200%

(5VDC/10V)

put voltage (V)

Set 701 in. Pr _77.to enable read and write.

“%°2.Use Pr. 73 to switch the terminal 1 input voltage
between 0 to 5V and 0 to 10V.

19999:is-set in Pr. 22, the terminal 1 input is

dedicated to stall prevention level setting. Therefore,

. the auxiliary mput and override functions of terminal 1

~ “are made invalid.
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Pr. 29

'- General aLppllcatlon T
Set "0" (factory settmg) A general’ o
4 acceIeratlon/deceleratlon pattern

Generally tius settmg |s used for
operatlon '

‘s For machme tool splndles .
~Set "1". This setting is:used when
it is necessary to make accele

S shape, allowing acceleratlon/de-
»celeration time to be set according
1:in: motor torque in
tant-output

~
an S pattern ac- [S-pattern acceleration/deceleration B]

‘ jfjfrequency) asmg any accelera-
tion/deceleration ‘shock. This pat-
tern has an effect on the preven-
tion of cargo collapse etc.

Backlash compensation for reduction gear etc.

Set "3". This function stops the output frequency change tem-
porarily during acceleration/deceleration, reducing a shock
(backlash) generated when a reduction gear backlash is elimi-
nated suddenly. Use Pr. 33 to 36 for the setting.

Setting Factory
Pr, Number|Function Name Range Settin
Backlash
[Backiash compensation function] 33 accelergtlon 0to 400Hz | 1HzZ (9999)
stopping
>| frequency
5 2 Dt2[Pr.35
O | i [ g0 05 seconce
S o Ao 360 seconds |  (9999)
og¢ stopping time
- ~ Backlash
35 des";if;ia:;“ 010 400Hz | 1Hz (9999)
Dti[Pr.34] Dt2[Pr.36] frequency )
36 deBcaecl‘;:aa:i}:)n 0to 0.5 seconds
o 360 seconds (9999)
stopping time

Note: Pr. 31 and 32 are implemented as frequency jump functions.
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Pr. 30

e ‘elect on"
Pr. 70 "special regeneratlve brake duty"

> Pr. 30 "regenerative brake duty chang’

. Set these parameters ‘when it is necessary to- increase the
regeneratlve brake duty for frequent start/stop operations. In
this case, as a higher brake resistor capacity is required, use
the optlonal FR-ABR hlgh duty brake resistor.

<Setting method>
. After setting "1" in: Pr. 30 "regenerative brake duty change
.. selection®, set the duty in Pr. 70 "special regenerative brake

High-duty brake , 7 [stan. stop duty”. :

resistor (FR-ABR) e . Regeneratlve brake duty when Pr. 30 0>
' FR-A220E-0.4K to'3. 7K ......... 3% i

. FR- A220E-5.5K, 7.5K ........... 2%

40E04Kto75K . 2% g o

,g«speclal regeneratlve brake duty“ settlng range

- -Setting Range
0. e 0to 15%
22K to 7 5K cooe 0% 0 to 30%
4 0% 0%

| N e 1. When the Pr. 70 settmg is-increased from the factory

1 " getting, the set value must be matched to the permis-

“ giblé brake duty of the external brake resistor (FR-
-:ABR) (see page 165). T

_'2. Setting'is invalid for models 11K and,,u \

- ”The brake duty'lndrcates %ED of the burlt -in brake




Pr. 31 - Pr. 36

Pr. 31 "frequéncy j jump 1A", Pr. 32. "frequency jump 1B"
<> Pr. 33 "frequency jump 2A", Pr. 34 "frequency jump 2B"
: Pr 35 "frequency |ump 3A", Pr. 36 "frequency.jump 3B"
e Allows a mechanical resonant point to be jumped Up to three
" areas may be set, with the jump frequency set to either the top
~ or bottom point of each area.
. The value set to 1A, 2A or 3A is a jump pomt and operation is
performed at thls frequency

4 .'l'u'fr:p ’(fre‘guency avoidance) area

* The running f ‘ d
within the set area is the running
frequency at the point marked @.

Frequency setting signal

is not made when the set value is
999" (factory settlng)

¢ Settihg’*3" in Pr. 29 swnches Pr. 33-36 into the
backlash’ compensation settlng functions. But Pr. 33
\:;36 settmg ‘ranges are not displayed on the PU

'parameters are dlsplayed in the parameter change list
‘andinitial value list, that is, when Pr. 29 is set to 3,
the set’ values of Pr 33 to 36 are not displayed in the

. .frequ "C‘ W|th|n the set area is vaI|d
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Pr. 37 -Pr. 39

“Pr.; 37 iispeed display” ‘ ek
. Pr..51-"inverter LED display data selectlon

.Pr. 52 "PU main display data selection"

Pr. 53 "PU level dlsplay data selection”

“following ta’bule

|::Pr:37 Set value Running S’pe’éd ,.D'is}p’/lay; :
‘ : ¢- The set value is the number of motor pdles._ .

The displayed value is the motor speed. !
Example When the set value is "2", 3600 (r/mIn) is dlsplayed at

: the output of 60Hz.

. Set the machine speed at 60Hz operation.

. Example When the set value is 150 (m/min), 150 (without
display unit) is displayed at the output of 60Hz.

. Only the display unit is set in this parameter. For the other
i frequency-related parameters (such as Pr. 1), set a frequency unit.
In the V/F control mode, the motor speed is converted into the
“output‘frequenpy and does not match the actual speed When the

* 1e; dmpensatlon of motor slippage).
i The Afactory setting is "4' (poles) (1800 r/min is displayed at the
Qutput of 60Hz). -

change the PU level meter (PU level display)
) S {running speed) in Pr. 53 "PU level display data

i1 (2)i:Press:th :,HELP] key to call the selective monitor (other
Emonltor screen. ‘

e To change the. PU main mx nitor (PU main dlsplay)

(1) Set "0"- (factory settlng) in Pr. 52 "PU main display data

(2 P Press't  [HELP] key to call the selective monitor (other
" monitor) screen.
(3) Move the cursor (=) to "6 rpm" and press the [READ] key
to call the speed monitor screen (unit: r/min).
(4) Then press the [WRITE] key to define the speed monitor
screen as the first priority screen.

R A

Pr. 38 "automatic torque boost"

i Pr. 39 "automatic torque boost starting current”

« Automatically controls the inverter output voltage (torque)
according to the load current detected.

Parameter | Factory Setting Set Value_
Set the boost compensation value (%).
Pr. 38 0% Set "0" to disable the automatic torque boost. Normally

set "100"(%) to operate the automatic torque boost.

Set the automatic torque boost starting current (A).
Normally set "0"(A).

Pr. 39 0A

Note: When the magnetic flux vector control mode has been selected in Pr.
80 and 81, the setting of the automatic torque boost is ignored.
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Pr. 40

,: c> Pr. 40 “output termmal assmnment"

. Any of-10 functlons can be: reaSS|gned to the SU IPF OL and
FU output terminals individually.

:,-«:Seta4 -digit integer in Pr. 40. wmn

7 The:value in each dlglt mdlcates the functlon of the correspond-

~ing-terminal. gk :

Pr. 40 :[1st d|g|t| ‘|2nd digit] [3rd dlglt ||4th d|9__|
I

SuU IPF OL . FU

. Factory settlng......."1234" L wmous

Terminal SU : SU (up-to-frequency) 3|gnal

o Terminal IPF : IPF/UVT (instantaneous: power failure: orun-
dervoltage) S|g'”

[

,Valuve} Code Fuhctioh Nan}e i Note
0 RUN Inve’rter run,\hin»g lexceeds: the starting frequenc
1 SU. |Up-to-fr eciue‘h cy Output when the « output frequ
"2 [IPEAUVT [power fai
undervoitage e
OL __ |Overload alarm vhile the mit Is ope L Pr 22,23
Fui |Frequency Output wheén‘thie output fr'eq’uehcy reaches or exceé‘ds the specified | pr. 42,43
detection detection:frequency:(Note:4) - v craitesEmns [ .
Second ’ g
5 FU2 |frequency Output when ttl::ntt’:mp(:} Jtr:(ll;ency reeches or exceeds the speciﬂed Pr 50
detection Y
Regenerative
6 RBP brake pre-alarm . Pr. 70
oemie|e i El€Ctronic
7 |- THP overcurrent Pr. o
protection alarm_*
78y x}tf RUN.... QHz detection:. /| 3 e - Pr. 96=9 *
9 + sU Down to Output-during operation untll the mverteroutput Irequency reaches within Pr. 41 (Pr. 77=701)

[frequency: ... |£10% of the settr_ﬂency, g

Note: 1.
displayed.
2. The function of termin

changed by usmg Pr. 4‘;

(FU1, FU2) are as descrlbed bele ; g o
SU, FU1 : Output when the actual-speed (frequency) under the control of the PLG feedback signal
reaches or exceeds the ified detection frequency

‘the output of the SU (up tcfrequen g

_of that change and the timing of the’ changmg speed determlned by the setting of the acceleration/de-
celeration time. (Such alternation does not take place when the acceleration/deceleration time
setting is "0 seconds".) ,

6. When switch the power on until 800msec (max.) later, and when the switch the power off, these
function do not work.
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Pr. 41 —Pr. 43

Pr. 41 "up-to-frequency sensrtlwty“ |
' "down-to-frequency sensitivity"

‘e Allows the- output:signal ON Funning Adiustable range
~range to be adjusted between 1 A
- and '‘#:100% of:the running fre-
“‘quency ‘when: the output fre-
quency reaches the runnmg
=?frequency _

Time

/Outpui frequency

i |

; Low

Pr. ,442' "output frequency detection”, Pr. 43 "output
frequency detection:at reverse rotation"”

“The signal across términals FU-
..SE.is.switched.low.when the out-.
put- frequency reaches or
exceeds the: selecte’; detectlonvx.':“

Detection fre-
quency can be
d.;

o) lifput ;freﬁuency

“~and s swnched hlgh""‘w‘” enit
wdrops below ‘the: detectlon fre=s

operatlon ‘open ‘and: .~»other‘<S|g-
‘nalss oo u

Forwaird rotation; Detection frequency f

Reverse rotation

~timing -of- electromagnetlc brake---
' ‘operation betweén forward rota-
. tion (rise) and reverse rotation
+prin(fall)- during” elevatmg ‘operation; '
This parameter is factory‘ -set to
©i'"999Q": In ‘this ‘stateé; ‘the 'detec- -
ion frequency=is' the Pr-42-set
value for both the forwaid rota-'f-a
tlon and verse otatlon

“|'Note: When ‘the inboard option" unit is used to exercise PLG |
,_feedback control ‘use the RUN (runnmg) S|gnal (If the FU
e B d d, the brake
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Pr. 44 - Pr. 49

Pr. 44 "second acceleratlonldeceleratlon trme" Pr. 45
"second deceleration time"

Pr. 46 "second torque boost", Pr. 47 "second VIF (base ’

frequency) ‘ :

©

. The external contact S|gnal (across termlnals RT SD) allows
“‘the acceleration and deceleratlon times, boost settmg, etc. to

be changed together.

~Effective for switching between two motors different:in

parameter settlng, e. g elevatlng and trayersmg

Slgnal across Termir als
RT-SD

''Set-Function-

' Parameter number
: Pr.7
Pr. 44
. «Pr. 8
Pr. 45
.Pr.0
Pr. 46
Pr. 3
Pr. 47

“|Acceleration time™ ™

ion to the frequency set in Pr. 20
eratuon reference frequency as |n

Pr. 49 "second stall preventlon operation frequency"

: AIIows the gstall preventlon (cur- -
rent I|m|t) operation ‘level to be

5% .
= .; Acceleration
(& . g o
49. The's ttmg 'of a'low tvalue is 58
effective for.a stop on- contact =3
‘which'requires Iow torque at low °
. Speed B rstant speed
e This function-is not valld durlng - ,
- acceleration and. is only valid ' Foquonty

durlng deceleratlon or at con-
--stant! speed

, ; ‘ . This function.is inval
e I . set in Pr 49 (

-~ "I Note: The set value (%) mdlcates the ratio to the rated inverter
o output current
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Pr. 50 - Pr. 54

c:> Pr. 50 “second output frequency detectlon

« In addition to'the detected output frequenmes set in Pr 42 and
Pr. 43, the detected output frequency can be set.
« By setting "5" (FU2) in any of the first to fourth digits of Pr. 40,
_ the signal can be output from any of the SU, IPF, OL and FU
- terminals. The terminal signal is turned on at or above the set
_ frequency (the bu1lt -in. transistor |s sw1tched on) (See the
vived sectlon of Pr 42 and Pr. 43.) ’ L

Pr. 51 "'nverter LED dlsplay data selectlon
“Pr. 52 "PU main display data selection"
'Pr. 53 "PU level display data selection"”
-Pr. 54 "FM terminal function selection"
_Pr. 158 "AM ter 'nal functlon selectlon

Ing
“._requ1red S|gnal can be s, ected from among the 21
the monitor and. output sugnals
There are two'types of signal outputs: FM pulse train output
~_terminal and AM “\analog output termlnal leferent S|gnals can

Pr. 53.."1", Pr. 54.."1",

.y
b o arameter Set Value :
] T _Pr. 52 Pr. 83 Pr. 54 Pr. 158 |Fyll.Scale Value of
Signal Type, PU | (PU ' FM, AM, Lovel Meter
rter | ain Jovel FM AM AM
o monitor | meter terminal | terminal | terminal
Nodisplay . | — X X ] X X X —
- -[Output-frequency’|-- Hz |': 4 o P4 1 101 1 Pr. 55
| Qutput:current | A ] 0 L2 2 102 2 Pr. 56
| Output voltage [] . 3 3 103 3 400V or 800V
| Alarm display: : & 0 Px X X x =
| Fred % . .5 5 105 s Pr. 55
Running speed’ |(@min)| 6 | * | 6 6 106 6 Value converted from

Pr. 55 by Pr. 37 value
Rated torque of
7 * 7 7 107 7 applied motor x2

Motor torque** %

Convorteroutput EERYIN P
voltage™ -+ N v :
Regenerative:. . g | iy i) [ g s e
-Electronic. . Ao

overcurrent
= protecﬂonl d
* |factor

% | Output Current :
., Qeakvalne
Converter output- |-

: Protector operation
10 10 110 10 level

"o 1 11 1 PR B8

- 400V or 800V

: Lvoltage peak . 12 12
“Yvalue *
Inverter input: 13 13 Rated powev af
. |power__ ] Eghad ‘motor x2
‘| inverter outpu 14 14 | Rated power of
— power applied motor x2
Input terminal ’
colstatus . s o L X x —
- " “FOutput terminal* [ « _
¢ Qstatus: ry
Load meter 17 17 7 Pr. 56
JMotor exciting
cutrent 18 18 118 18 Pr. 56
Position Euls i x x X x e
! i 20 X X X —
wi e I < SRS BRI 1440Hz is output to
Reference ) FM terminal. Full-
S voltage output ... .~ X. x 21 121 21 scale voltage is
j ) _ output to AM terminal.
“|orientation = G Lo X X x —
status e : i
Actual ' . H
- o Foon g . . X X X —_
| operation tim hr S x X
chtor load % < 24 < % % % Rated load of
actor

applied motor x2___|

ST



Pr.51 -Pr. 54

. Mo itor cannot be selected for ltems marked X, ﬁ e
;"O“ in. Pr 52 "PU main monitor" allows the monltorlng
“of "output frequency to alarm display” to be selected in’
.. .sequence by the SHIFT key. (Factory settlng) \
- 8.The.load meter is displayed in %, with the current set.in Pr.
56 regarded as 100%. :
b "Frequency set value to output termma status on the PU
mam monitor are selected by "other monitor selectlon“ of PU
operation. Lt SR SRS S
5 ** *Motor torque" dlsplay is valld y in’
~rvector: control mode ~

Note: .

,5,6,11,17 or 18" in Pr. 53 or Pr. 54 allows the
'P?"O be set in Pr. 55 or Pr. 56. .
ative en;erglzatlon time is calculated from 0 to
then cleared and is recalculated from 0.

Y
‘ be 'switched off. ;
--10. For the. actual operatlon time, the Iength of time when the

the fast response current limit functlon is activated,
utputs of terminals FM and AM are zeroed. (To prevent
5, make the fast- -response current limit function invalid or
TUuse the extensioh analog output of the FR-EPA or EPE option.)

2:The orientation-status; functlens properly when the FR-EPA
) |on i‘s‘u"sed If the option is not used, "22" may be set in

' '1:?558~tousélect the function of the AM terminal
the following table:

in-accordance wit|

Pr. 158 Pr. 54 FM, AM Terminal
Set Value Set Value Output Status Remarks
: ) The calibration Pr.
1to 21 g 900 value may only
9999 tBeor::irtngsFoTlth? tﬁ‘:’ be read and written.
(factory setting) signal set in Pr. 54. | The calibration Pr.
: 101 to 121 901 value may only
be read and written.
1to21* [The FMterminal
) outputs the signal set |Both the calibration
1to 21 in Pr. 54, Pr. 900 and Pr. 901
101 to 121*|The AM terminal _|values can be read
outputs the signal set |and written.
in Pr. 158,

*: When any of "1 to 21" has been set in Pr. 158, setting either
any of "1 to 21" or any of "101 to 121" in Pr. 54 causes the
same signal to be output from the FM terminal.

<Setting example>
To output the output frequency from the FM terminal and the
output current from the AM terminal
« Set 1 in Pr. 54 (adjust the full-scale value in Pr. 55).

« Set 2 in Pr. 158 (adjust the full-scale value in Pr. 56).
For adjustment, see pages 64 to 66.
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Pr. 55 — Pr. 56

Pr. 55 "frequency momtormg reference”
ED ‘n n
Pr. 56 current monitoring reference

‘e Set the frequency or current
““‘which is referenced for dlsplay
when the frequency or current is

"~ selected for the FM and AM ter-

“minals’ and PU |eve| meter dis-
play

g

Monitor |~
KZ&‘::.ZL‘? -Screen [ 5. /i | FM, AM Terminal
) ~Sttin, Selection Setting | Function Selection
S p, 97§ (setting || I2EN9 Pr. 54 Setting
| unit) ;
“Toutput f‘
(Hz2)" 1 S 1o
’,5f sejtlng 5 * 408
6 { 108
2 | 102
11 S M
17|17
.18 ;118
Terminal ferminal
n|FM o |AM
output is |output is
1440Hz. [10V.

1440Hz (teminal FM)
10VDC (terminal AM)
Full scale (PU level m onitor)

Output or display

Output frequency
fsetting .
Running speed

1440Hz (terminal FM)

10VDC (terminal AM)
Full scale (PU level monitor)
| b

Output or display

Output or display [Pr. 56]
Output current Peak | -

Load meter
Motor ex. |
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Pr. 57 - Pr. 58

Pr. 57 "coasting time for automatic ‘restart after instanta-

neous power fallurelcommerclal power supply-inverter

-2 switch-over" g

' Pr.'58 "rise time for automatic restart after instantane-
ous power faulurelcommermal power supply—mverter

swnch-over : S E : -

.. Allows the mverter to be- restarted W|thout stopplng the motor
- (with the motor.coasting) when the commercial power supply is
switched to the inverter operation or when the power is restored
.. after an instantaneous power failure. (When automatic restart
-operation’is-set to-be enabled, the alarm output signal will not
-be switched on at the occurrence of an mstantaneous power
fallure )

e Pr 57 “coastlng tlme for automatlc restart after instantane-
_ ous power fallurelcommerclal power supply-inverter
smtch -over" - © :

e { ; Automatlc Restart Operation
- o Set Valus | " Enable/Disable
3999 (factory setting) | Disable
~-10, 0.1 to 5 seconds~ o R Enable

. :?Coastlng time lndlcates a waiting time for automatic restart after
%power restoratmn

“seco "ds accordlng to the magnltude of load inertia (GD) and

" _torque.
~ 04Kto1.5K ........ 0.5 seconds
- 2.2K107.5K ........ 1.0 second
11K and up . ...3.0 seconds

y'Pr;568 setting of "rise
time for automatic:restart
- ~afteri‘. instantaneous, . Mot

=i power faﬂurelcommer-?

i E NFB } Mczv:x Motor
cial power: supp“Iy ln-;; 76 vorter | . "
~vetter switch--over! bB !
Normally, operation is sat- 2 7
isfactory with this parame- 5t |
L STF ° .
ter remaining at the factory s |
setting of 1.0 second. The s $——r !
output voltage rise time for Moenunce |
restart control may also be
adjusted between 0.1 and ~
5 seconds according to the €8 97 connect cs-SD -
magnitude of load specifi- DY when used for only
cations (i»nertia, torque). _ ter instantaneous

power failure.

Note: When any value other than 9999 is set in Pr. 57, discon-
nection of terminals CS-SD will make the inverter inop-
erative.
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Pr. 59

=3 Pr 59 “remote settmg function selection"

« By setting "1* or "2" in Pr. 59, the functions of the RH ',RM é nd
_RL terminals canbe changed to the: remote settlng mput unc-
. tions.. ; 2
. Merely settlng thls parameter provndes the acceleratlon decel-
eration and setting clear setting functions of the’ FR senes
FR FK motorlzed speed setter (option): - -

e T ST e (T e Operatlon L
«;.,Pl'- 595391 Vglye, T . Frequency set value
gt e »5?@9?:(?9“"19 function | storage function (*)
P — =

| Operation example |

. Note: Acceleration and deceleration times
are Pr. 44 and Pr.45 set values.

O O S

éf

e 1 By

' Note The:frequency set value up/down times are set in Pr. 44
-~and:Pr::45,- but-the output f acceleration/deceleration
times:setin Pr: 7:and Pr. 8. Therefore, the actual accel-
eratlon/deceleratlon times become the longer set values

spectuvely‘ fEen
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Pr. 60

‘= Pr. 60 "intelligent mode selection"

' By ‘selecting this parameter, the inverter is automatically ad-
justed as if the appropriate value had been set in each parame-
~'ter, without needing to set the acceleration and deceleration
_times'and V/F pattern. This operation mode is useful to perform

" “‘operation immediately without making fine parameter settings.
(Note ) = -

" "The inverter automatically selects appropriate parameters.

e : Automat-
Pr. 60 s .
Set . ically Set
- \'V:'el:e/ Function Operation : Parame-
% 0 |Ordinary

(factory |operation — —
| setting) Imode :

Set when it is desired to ac-
celerate/decelerate the mo-
tor in the shortest time. The|
_ linverter makes acceleration/
. |deceleration in the shortest
Shortest time using its full capabili-| Pr.7
ties. During deceleration, an| (Shortest)

accelera-

‘ ::g;eﬁ;n insufficient brake capability| Pr. 8
{ |may cause the overvoltage| (Shortest)

|mode & latarm (E.OV3).

« Set value "1": current limit

-value'150% - ;
* Set valu ‘ t]

The self-learning system
automatically sets the-boost
value,

~|Optimum |deceleration is lower th:
' |accelera- |the rated cufrent of the:. 3
|tion/de- |verter. Optimum operation| .
.|celerationfcan be carried’ out by-fully| / Pr. 8
mode utilizing the inverter capabili-| -
ties in the rated i
range. .. T
Appropriate for applications
where the load will not vary|

- O(itput
voltage

-speed operation. (Note 6)
Appropriate for energy-
saving applications such as
fan and pump.
Automatically controls the
inverter output voltage so
that the maximum torque
can be delivered in the driv- Pr. 0
ing and regenerative modes. Pr. 13
Appropriate for a counter- (2.Hz)
balanced elevator. , Pr. 19
« Set value "5": current limit )
value 150%
¢ Set value "6": current limit
value 180%
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Pr. 60 — Pr. 64

.. When more accurate, control is requrred for apphcatlon set;
‘parameters manually. S :
| ,_Because of the Iearnlng system “this control is not valid the
- first ti , ~
When ,he magnetlc flux vector control has been selected
..using Pr. 80 and Pr. 81, the settmgs of the energy-saving
..mode and ‘elevator mode are |gnored (Magnetrc ux vector
control has pnorlty ). j "
. If.an overvoltage (OV3) trip has occurred durlng operatlon in
__the optimum acceleration/deceleration mode, reset Pr. 8
' k,"deceleratlon time"-to a slightly Iarger value and restart
. "operation in this mode, -
; '5.:When any of "1 to 6" has been set in'Pr. 60 the: parameters
At dedicated to mtelhgent mode Pr. 61 to 64 are valid.
" Pr. 61 to 64, ‘which need not be set unless requlred may be
, ¥ "o*i

mode, the deceleranon time: may become |onger~*than the
settlng
Also, since an overvoltage is more Ilkelyto occur in this mode
than in the constant-torque load characteristic, set a longer
deceleratlon time. i

. The optlmum cceleratlon/deceleratlon mode is only valid for
the frequency setting of 30.01Hz or higher.

| _1

Pr. 61 "reference current"

= Pr. 62 "reference current for acceleration”

~Pr 63 “reference current for déceleration"”

- Pr. 64 "starting frequency for elevator mode"

« Set these parameters to improve performance in the intelligent
mode. » |

q
5
]
1

‘b kfl\ie‘tfe These parameters are, valld only when any of "1 to 6" has
- “been selecte nPr. 60

Pr. 61] Reference current fA)

Set Value

9999 .
_setting) | Rated inverter cuirent

500A |Set value (rated motor current)

Reference Current

rent for acceleration (%)

eference val etting can be changed.

(The reference differs |between the shortest acceleration/
deceleratlon mode and optlmum acceleration/deceleration

: ] Refererice.

Set Value \ Reference Value Remarks
|150% (180%) is the limit | Shortest acceleration/decel-
9999 value eration mode
f:(factory setting) | i i -
(; ry se _,9) 100% ‘optirrum value. |OPtimum acceleration/decel

eration mode

200%

| The set ‘value of O to 200%
‘ is the" Ilmlf value. 1

Shortest acceleration/decel-
eration mode

[ The set value of 9 to 200%
_lis the optimum value.

Optimum acceleration/decel-
eration mode

—124-



V(Thev eference value differs between the shortest faeee|e'ra-

tlon/deceleratlon mode - and optimum  acceleration/déceleration

. mode.).

- 'SetValue -

Reference Value

‘Bemarks

.|150%. (180%) |s the limit

Shortest
acceleration/deceleration

| ggge  |value. ~|mode
(fa‘ctory'sethting)“ - lOptimum
B TR E : : ./9) 'si}tbe optlmum: acceleratlon/deceleratlon
. |mode . .

_|The sst valiie'of.0 to 200%
-lis-the. Ilmlt value,

|Shortest :

acceleratlon/deceleratlon
mode

Optimum

0

;ht?‘:e;p‘;itemo‘f/:l l:Z 200% acceleration/deceleration -
: ; S mode

f \;eﬁey for elevator mode

Set Value Set Frequency -
: 9999 2Hz |s the starting frequenc
(factory settmg) g 9 Y-

The set value of 0 to 10Hz is the

0:to:10Hz 1:: startlng frequency.

‘Set Values

| e
| (factory
. |setting)

-
N
(-]
E -
n

i ,St,edyﬂ,SpdAOv .

. OC Durlng Acc Lo ® ®
( 2 .. Stedy Spd 0¢,. ;.. [ ]
3 . Oc Durlng Dec ., [ ] e
M,VOvdurmgAcc,;v', [ ]
[
[ J

Ov During Dec

Inst. Pwr. Loss

Under- Vol’kage
““1Br. Cet. Fault” *

o

selected for retry.

W<Pr.'66 = See the saction of Pr. 22> -




Pr.67 —Pr. 71

v Pro67 "numbér‘efwret\r‘ie"s at trip occurrence"
ED Pr. 68 "retry waiting time"
'Pr. 69 "retry count dl»splay erasure”

. Retry is a function w"'ch‘causes the inverter to automatlcally

" Pr. 67 Set Value - { Number of Retries Alarmm Signal Input
10 (factory settmg) Retry is not made. —
. 1to 10 __.]1.t0.10 times Not output.
10110110 . . - |1to 10 times Output.

' Note The settlng range ‘of 0 to 10, 9999 is displayed on the setting
i dnsplay screen of the PU, 101 to 110 is not displayed.

S f,on By readmg the value of Pr. 69, the cumulative number of restart
_times made by retry is provided. The set value of "0" erases the
cumulatlve am

Note: 1. Slnce the i ’ert‘er aUtomatrcally starts operation after the
100 =0 retry iwaiting time set in Pr. 68 has elapsed, this function
- MY e used with care so as not to jeopardize the operator.

' he ;umulatlve numberm Pr. 69 is incremented by “1" when
retry operation'is’ regarded as successful, i.e. when normal
,operatlon ss contlnued wnthout -any-alarm-occurring- durlngs

,fent displays’ may be provrded on the'inverter LED and PU;
‘the.most. recent‘rdlsplay on the mverter LED and the first

<torque motor (SF-JRCA) and old
can:be run continuously at 100%
d-under magnetic flux vector control
ontrol, respe ely. Without requiring the load
~torque to be reduced at low speed, they can be run
”’contmuously at.constant torque (100% torque) within the
! (6 to 60Hz). The settings for
" magnetic flux vector control are given on page 79.
When Mltsublshl s old constant -torque motor is used, the
~settings of the followmg parameters must be changed:
Pr. 0 "torque boost (manual)"
.................... ....7:5K and.down-4%,.11K and up-2%
Pr. 3 "base frequency' 60Hz (factory settlng)
Pr. 9 "electronic overcurrent protection"
............................. rated current of motor
Pr. 71 "applied motor"......... set value "1"
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_Pr.71-Pr.72

Note When the old type 200V series
oo (SE-JRG)is tor be wsed, the sp
set in addition to the above parameters.'Fc
the setting method, see page 79.~=

- vPr. 71 "'apphed motor“ ’ -
‘In accordance W|th the followmg table set thls parameter ac-
cording to.the motor used: N

Pr. 71 Set Value Characteristic of Electronic Ov rcurrent Protectlon

0 For a general-purpose motor (factor
1 For Baldor's constant-torque motor
5 For a general-purpose motor
5-point flexible v/f characteristic
20 MITSUBISHI Standard motor SF- JR (1 5kW or"I‘" s).
-3 Standard motor :
13 Constant-torque motor
23 " IMITSUBISH! Standard :
_|motor SF-JR (1.5kW or loss
4 Standard motor e )
14 - |Constant-torque motor Auto tuning data read/change
24 MITSUBISHI Standard setting is enabled
motor SF-JR (1.5kW or loss)
5 Standard motor Star ' Direct input of
15 Constant-torque motor ___|connection |, 45 constants
6 Standard motor - Delta is enabled
16 Constant-torque motor connection

Note: 1. For the adjustment of the 5-point flexible v/f charac-
teristic, refer to page 94.

2. When "9999" has been set in Pr. 19, "2" cannot be set
in Pr. 71. When "2" is selected in Pr. 71, set the
appropriate value (other than "9999") in Pr. 19.

3. When "2" has been set in Pr. 71, the setting ranges of

Pr. 100 to Pr. 109 are not displayed on the PU screen.

At this time, if the set value of any of Pr. 100 to Pr.

109 is changed, the new set value is not dis-played in

the "INITIAL VALUE LIST" and "CHANGE LIST".

Set "3" or "13" for auto tuning.

5. For full information on "4 to 6, 14 to 16" settings, see
page 84.

»

2 Pr. 72 "PWM frequency selection"

e The FR-A series PWM carrier frequency of 14.5KHz can be
changed by using Pr. 72 when this frequency must be changed
due to the effect of motor/mechanical system resonance. Low-
ering the PWM carrier frequency will increase motor noise but
reduce inverter-generated noise and leakage current.




Pr. 71

o ‘Pyr,.ji;:-"-»ap“ lied motor", Pr. 100 to Pr. 109

 of the output voltage v

to the output frequency (V/F
characteristic) can be chan- !
ged by linear:intérpolation
made between five points set ... vaiue
- from V/F1-to'V/F5. For the set-
-ting method, see’page 94.

Output \)onage
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_Pr.73

"o Pr.73 '"O"to‘SV 0 to 10V selection”

j". Select the overrlde functlon to make the main speed setting

' using the auxmary frequency setting terminal 1. Set the input

~specifications of terminals 1, 2, and 4 and the presence/ab-
sence of the overrlde functlon ,

Termlnal 4

] pro7s | Terminal | Terminal2 | ; 'l‘,ermlnal 1 ‘ Override - |-
Set Value | AU Signal | Input Voltage. "7?“‘ Voltage | {2"2“Jm A | Funeten) Revoratile
0 to 10V 0tot 10V
01to 5V 0tot 10V N
0to 10V 0to 5V S B 3
0 to 5V 0to 5V R R
Oto 10V % Oto10V ([ . . .. O
0to 5V % Otot+5V
“ototoV | Ototitov| - e

0to 5V 0 to £ 10V e i i v g s

% otsi1ov i [t oo BV ) by o

10t6 BV ¢ S 0to+ 5V

2145 04010V - |% - Otot 10V
L.0t05V . [% .0tot5V
1 7 otot 1oV

O'to + 10V

. 0to 5V 3

1oz 0to+ 5V

, ‘:Oto10V,f;:f . *
AT LA . Otosv

0 v © o] otoxov

" x . |l Otox1ov
s b otossy | o

S RR SR e YT

L4 e 0100V L H
- 15,)“ BERTER IR s otosv‘;,f

*1 The value of term naI 1 (auxrllary frequency setting input) is
e added to the speed settmg signal of termmal 2 or 4.

main speed settlng and 2 is for the overnde S|gnal (50to 150%
a?at0t05Vor0t010V) ) :
-*3:Indicates-that a negatlve polarlty frequency command signal
s not accepted S

»:fNote e |nd|cates that a srgnal is not accepted

0021 207 To chanhge the:maximum output frequency when the

maximum frequency command \/oltage (current) has

b‘en mput use the frequency settlng voltage (current)

galn Pr. 903 (Pr. 905). :

At th|s tlme the command voltage (current) need not

be mput

“ Also, the acceleratlon/deceleratlo, me which is an
inclination up to the acceleratlon/deceleratlon refer-
”’ence frequency, is not affected by | the change of Pr.
‘73 settmg '

‘3. The set value hatched is the factory setting. The %

S ndlcates the main speed setting.

4 When the set value of Pr. 22 is "9999", the value of

~ige-



Pr.74 - Pr. 75

Potehtiometer

om the nverter thls functron brmgs the inverter to an alarm
stop.’Also,. this functlbn allows the reset (terminal RES) function
to'be selected ,
Operation
When this parameter has been set to detect the disconnection
 of the PU,_this function:detects that the PU has been discon-
nected from the inverter gnd:brmgs the inverter to an alarm stop.

. Description

-ir put normally enabled *
S — : Operation will be continued with
the PU disconnected.

When the PU is disconnected,
an error is displayed and the in-
verter output is shut off.(Note)

* By short-circliiting across terminals RES-SD during operation,
- the-inverter-shuts.off-output while the signal is on, the data of
electronicovercurrent:protection and regenerative brake duty is
reset; and:the m‘btor is coa_fsted to a stop.

e FR- PUO1E is used, this function can also
be:used. Note that the alarm display of the FR-PUO1E
Jis."E F!,,E" and that of the inverter LED is "E.PUE".
0. resume operatlon reset the inverter after checking
1at th PUis connected securely.
The motor is decelerated to a stop when the PU is
-.disconnected.during PU jog operation with "2" or "3"
set in Pr. 75. The motor is not brought to a stop at
occurrence of the PU disconnection alarm.




Pr. 76 — Pr. 78

‘2 Pr.76 “alarm ‘code output selectlon

o "ﬂo When' alarm occurs its ‘code can be output as a 4-bit digital

" "signal from ‘the’ open collector output terminals. When pro-
‘grammed operation has been selected, this parameter also
.. .Serves as a group operat|on signal output

Output Termlnals S e SO

Set Value — b i =
su [ we [ o [ Fu
' R (. I
t | factory setting) Depends on the output terminal avsslg‘n‘ment(gr. 40).
| .4 . |Aamcode |Alarm code Alarm code - {Alarm code
e bit 84t i bt 2 bit 1 L |bit0

o Normal operatlon.‘ ..... Operation status signal
o (same as set value “0")
Alarm occurrence...... Alarm code signal

1 *(iprog‘ra;mmed Output at Group 38 - laroup2 ‘|G
operation: ...[time-out”  |operation  |operation .o
-.output)... . .| . ol 2

T EFSEER T

'N'ot;e Fo alarm CO s,se“epage 70.

k:c{> Pr. 77 'y'parameter wr|te dlsable selecﬂon

ve Prevents parameter values from being written from the parame-
“ Write ) ter unlt )

- \inhibited

Set Value et " Write Disable Function _
N 0 . Pz ameter write enablq (only at st p in PU operatlon

. (facto‘ry‘ settigg) mode) (Note 1) ¢ 3 { ST

R B Parameter write dlsable (Note 2)

08 Parameter write also enabled dunng operatlon in'PU opera-
- -|tion.or. external operatlon mode (Note 3) .

,,"Note:\jl‘ Momtor-related parameters Pr. 51 to Pr 56 can be set
L at any 1 time. L ‘

2. Write is aIIowed for Pr 77 and P
selectlon

* "erte is dlsallowed dunng operatlon for Pr. 22, 23, 48

~49, 60,66, 71 and 79 to 81.

9 operatlon mode

g Pr. 78 " reverse rotatlon selectlon A‘ ,

o Set Pr. 78 to. prevent any reverse rotatlon fault resultmg“’from
. the: mls-lnput of the start SIgnal et

Set;VaIue ] ' Direction of Rotatlon
Both forward and reverse rotations allowed (factory setting)
- 1’| Reverse rotation disallowed :
"IForward rotation disallowed

' "?Not‘e: This function is valid for both the parameter unit and
—-external operations: -
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Pr.79

* External operation mode "

- = Pr..79 "operation mode selection"
.» Allows operation to be performed in either or both of the external

srgnal and parameter unit operation modes of the inverter.

Descrnptron

~'|Operation can be switched between the parameter unit and
external operation modes.

Operatron is only allowed in the parameter unit operatron
-|mode.

Operatron is only allowed in the external operatlon mode

e ) Runnmg frequency -Set from:the parameter unit -
-..|Start signal.......... ...... External‘signal input

. |Running frequency....External S|gnal input
_|Start signal.......... .....Input from’ the parameter unit

(Not;fz)

Programmed operation
(Operation start...STF, timer reset..

STR,

6\:: 4:" ‘:
(Note 5)

;,group‘,seleotron .RH, RM, RL

PU operanon lnterlock .

" iNoto 4)

= External srgnal based operation mode swnchmg

: '?'No‘t’e‘ 1

“Inthe parameter unlt/externalr ignal combined opera-

.tion mode,: the. followmg srgnal\sqare ‘made valid:

Set

I vatuel

Qperatlon F equency Start Signal

Par meter unit”

Termmal symbol

kéy setting .

"Across 2- 5 0. to A0VDC

(JOG/OH)

i e Forward rotatlon key
S Reverse rotation key

Across 4-5...4.10 20mADC i

:1-5 0 to+ 5VDC

o Multj- speed selectlon
(Pr 4 to ‘6, 24 to'27)

For the adjustment of the programmed operatron func-
o _tion, see page 89. ik
3. This function number can also be rewritten in - -the-|

“external "operatlon mode.
© “The'settings 6f the other parameters cannot be chan-

oMMinPr.79to swrtch to the
Fortull information on the PU operatron interlock func-
- tion avallable with the set value of "7" and the external
- signal-based operatron mode switching function avail-
. .able-with-the set:.value of "8", see page 95.

“ged. To change any of the other settings, set "0" or
operatron mode "
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Pr.79 —Pr. 155

e+ The programmed operation functlon allows 10. types of opera-f
 tion starting time of day, direction of rotation and running fre-
“‘quency: to be’ set’ individually for each of the selected three
groups This function allows the inverter to be automatically run
in the preset operation schedule and' operatlon pattern. If a
~power failure-occurs, operation can be continued: without cor-
ruptlng the set schedule by mstallmg the FR-EPD automatic
control compatlble unit. This unit contains a backup battery.

« When the PU operatlon interlock signal is switched off, the PU

operation interlock function forcibly switches the operation

~~ mode to the external operation mode. This function prevents the

“inverter from not starting operation under the external command
f the mode is left unswitched from the PU operation mode.

2 Pr ‘6'0""mbtorfca"p"a‘city"' Pr. 81 "number of motor poles”

~e-Set these parameters to: perform operation in the magnetic flux
- vector control mode: To select the magnetic flux vector control
- _mode; set the apphed“__motor capacity in Pr. 80 and the number
_ . ...of motor poles (2, 4,6).in Pr. 81.
~“...When" the' constant-torque: motor is used, set "1" (constant-
- torque -motor) in Pr. 71 "appl|ed motor".
““For more-information, ‘see page 79.

. Pr.145 “parameter un‘itA:languag‘é‘ switching"
. Allows selection of the language displayed on the FR-PUO2ER/
FR ARWER four-language parameter (copy) unit (option).

Language Displayed

''''''' Set Value ~

|German_©
French
- ; Spanlsh

1
iF’ 2.
' 3

.| Note: This function is invalid when the FR-PU02, FR-PUO2E or
e FR-ARW. parameter (copy) unit is used.

5‘”Pr."1'55’f'"\'termfiﬁa‘"l“° RT"'aé"tivated condition selection"

= The condition" activated by the second control function selec-
tl_on:‘ (termlnal RT) canbe ‘selected.

Secorld Control Function Condition

Immediately actlvated and deactivated according to the

signal ON/OFF of terminal RT.

#|Activated only when the signal of terminal RT is ON at

- -lconstant speed. (The function is not activated during
acceleration/deceleration if the signal of terminal RT is

i ON,.) ‘

:‘Note "1" ,‘orv “"|s for exclusive use by the manufacturer and
must not be set. ‘[

M <Pr. 83; Pr. 84, Pr. 96 r:> For the settlng method -see page- ‘81>
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Pr.156

'Scb; Pr. 156 “stall preventlon ‘operation selection”

By settmg Pr. 156, staII preventlon (overcurrent stall preven-
tlon) canbe dlsabled and the OL signal output delayed.

P, 156
- |'Set Value

“Fast- |

Hesponse
_Current Limit
" “*Function
- Selectlon
O.... Activated
®....Not.
activated ;

stall Preventlon Selection

O.... Activated

| @... Not activated

OL Signal Output

... Operation
continued

... Operation
not continued *

Factory
Setting

' puring- | Durlng During
acceleration | constant |deceleration
__speed
1 o o
[¢] o]
o . 0.
o 0.
e ;O._V:H‘_ -~ o _‘;‘;
[e] . O
O O
[e] 0 -
° o
® o
. e)
‘e .o
. o
@ [0
® 0
0.

~

oo |ololelejo]c|elelo]o

olejojeieeleiefojofo|0]|O (0|0 |0

e|clejeje|le|o|Oo|Oo|O|@e|®|@|@jO|OjO|OC|®®|@|®[OjO|O|C|®|@|®|@®|O|O|O|O

fbfoooooococooooo

grmg stall preventlon
requnred (e ‘
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Pr. 157 — Pr. 900

we157 ':,OL: S|gnal output waiting time"

The overload alarm (OL) S|gnal can be output when the time set
is. exceeded

;'Pr 157 Set’VaI‘ue | EEI i Output Signal
0 (factory setting) - Output according to overload (OL).

| 0.1 to 25 seconds [Output after the set time has elapsed,
Ll 9999 - |Overload (OL) alarm signal is not output.

F‘range (1 OHz or less) can be smoothed to
""'correct speed-fluctuation. (To be set only when you care about
speed ﬂuctuatron ) _—

T AT T

Desc[' e
Improvement of speed |-y c o

Ca erfrequ oy (Hz)”

) Meter:
(DC ammeter
2| -1mA full-scale)

“becalibrated from the parameter unit without provrdmg a cali-
bration: resrsto g

M eter
(1mA full scale

Anal

eter)
1mA
¢ FM

SD-

——

Puise width T1 : Adjusted with Pr. 900
Pulse period T2 : Set in Pr. 55 (valid for frequency monitoring only)
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Pr. 900 — Pr. 905

» Monitoring using a digital meter G e s
© Allows adigital value to be dlsplayed on a digital‘counter using
the pulse train signal from the FM terminal. 1440Hz output is
“provided at the full scale value explained in the section of Pr.
54. When the running frequency has been selected for monitor-
o mg, the ratlo of this FM output frequency can be. set m Pr 55

- 'Digital meter - -
1440Hz

Note: At 60Hz, the parameter is factory- -set to’ 1mA fall- scale ]
" and 1440Hz FM output frequency. e
The maX|mum output frequency of FM is 2400Hz

=3 Pr 901 "AM termmal cal|brat|on“ 2

Meter sed when any of “101 to 118" has been set in Pr 54 to select_
P (DC voltmeter an‘alog output to terminal AM and when any of "1 to 21" has been
| o |10V full-scale) - -set in Pr. 158 to use the outputs of terminals FM and AM
> QN e separately -
<. As explained.- in- the sectlon of Pr. 54, the analog output is
~factory-set-to-10VDC-in-the full-scale of each monitored data.
-~ ~This -parameter. allows the output-voltage ratio (gain) to be
- adjusted, accordlng tothe meter readmg Note that the maximum
_.....output voltage is 10VDC. = * =
... (For details of the tadmstment see page 65.)

Pr. 902 "frequency setting voltage bias"
Pr. 903 "frequency setting voltage gain"
Pr. 904 “frequency setting current bias"
Pr. 905 “frequency settmg current gain"

>

. AIIows the output frequency
~-to-be set in relation to the
~ frequency settmg 3|gna| (Oto
5V, 0 to 10V or 4 to 20mA
..DC). |
" (For'the adjustment method Bias
_ see page. 73 )

Factory setting

Output
frequency (Hz)
)
o
I
N

e

0 Frequenoy 7
2 setting sign

Vel
10V

2 20ma
HL5S "This setting'is‘ possible

Note If the: gam adjustment (Pr. 903, Pr 905) is’ changed, the
acceleration/deceleration reference frequency (Pr. 20)
»:'does'not change: The signal to the termmalt (aux.input)

is added to the frequency setting signal.




V/F SLIP CONTROL

Motor slip is calculated on the basis of iq during V/F control to make slip compensation.

iq: torque component current
* The output frequency is raised in the driving load mode and is lowered in the regenerative load mode.
Related parameters

Pr. No. Function Setting Range Increments | Factory Setting Remarks

0—no slip comp.

. . . _ 10—slip comp. selected
107 |Slip compensation selection 0, 10 0 If Pr. 77=2, write during
operation is disabled
89 |Speed control gain 0 to 1000.0% 0.1% 100.0% "1

Pr. 107 This parameter selects the FR-A’'s slip compensation function which will improve speed
regulation.

Pr. 89 Use Pr. 89 to adjust the slip compensation value. This parameter determines the amount of
speed correction that the slip compensation function will add. Experimentation is usually
required.

*1:  Pr. 89 is also used for magnetic flux vector control.
Pr. 89 setting value can be read under the following conditions.
e 801 isin Pr. 77 and 9999 is not in Pr. 80 and Pr. 81.
¢« 10 is in Pr. 107.
*2:  Motor slip is calculated on the assumption that the motor capacity is equal to the inverter
capacity and the motor pole number is 4 when 10 is set in Pr. 107 with 9999 in Pr. 80 or 9999
in Pr. 81.
*3. Setvalues otherthan 9999 in Pr. 80 and in Pr. 81 to give priority to magnetic flux vector control.
*4. Slip compensation does not work at the output frequency of 120 Hz and above.
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SWITCH-OVER FUNCTION

This function dllows the opetation modeto be switched during operation as follows:

Pu mode

External input mode,

Use Pr. 79-6 to set the switch-over mode.
Example
Computer (or external) operatlon(A) - PU operatlon(B) — Computer (or external) operation™

Computer link mode

A: The speed command used for operation in the computer (or external) mode is switched to the
speed command to be used for operation in the PU mode.
The operation command used for operation in the computer (or external) mode is switched to the
operation command to be used for operation in the PU mode.

B: The speed command used for operation in the PU mode is switched to the speed command to be

used for operation in the computer mode (or the set speed of the external potentiometer).
The operation command used for operation in the PU mode is switched to the operation command
in.the. computer mode (or the external operation command).
" Modes ‘ Switching Status
Switching | (Pr. 79=0 to 5 aforementioned) (Pr. 79=6)
Extemal to PU [Only during stop, operation via |During stop, during operation, * The data of the external op-
1 PU operation via PU ergtion mode 18 used un-
changed for operation in the
PU mode.
Extemal to Only during stop, computer op- |During stop, during operation, « The data of the external op-
2 computer eration computer operation (*1) eration mode is used un-
changed for gpemation in the
‘ . .;_computer mode.
PU to external [Only during stop, operation via |During stop, during operation, » The set value of the. ‘external
3 PU operation via PU variable resistor and the start
commiand on mode switching
. : are uged.
PU to computer|Only during stop, PU operation |During stop, during operation, * The data of the PU mode is
4 is performed to enter the exter- |computer operation (direct) used unchanged for operation
nal mode and computer opera- |(code E1 0003) in the computer mode.
tion is then performed.
Computer to Only during stop, computer op- |During stop, during operation, ¢ The set value of the external
5 external eration (code E1 0001 shifts to |computer operation (*1) variable resistor and the start
the PU/external normal mode) command on mode switching
are used.
Computer to Only during stop, computer + During stop, during operation, e The data of the computer
6 |[PU PU operation computer operation, PU opera- mode is used unchanged for
tion operation in the PU mode.

*1: External to (PU, computer): Operation is performed with the STF/STR state shifted to the forward/reverse operation and
the external setting f (example: 0-5V, multi-speed, etc.) shifted to the speed in the PU or
computer mode.

*2: (PU, computer) to external: Operation is performed according to the speed setting and STF/STR of the extemal input on
mode switching.

*3: (PU, computer) to externa!l (STOP terminal ON): 3-wire operation is performed with the forward/reverse operation in the

PU mode used unchanged.

*4: When any mode is switched to the other during operation, the reset code is sent to the PU once and the communication

error alamn is displayed but this is not a fauit.

*5: The jog operation should be selected or reset from the PU during stop.

(Note) 1. When 6 is set in Pr. 79, Pi controf will not operate.

2. When "PU operation mode" is assigned to the output terminal, the signal is output as soon
as the mode is switched to the PU mode during operation and stop.
3. This function is not available for the PUO1E.
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27. MAINTENANCE AND INSPECTION

The transistorized inverter is a static unit consisting mainly of semiconductor
devices. Daily inspection must be performed to prevent any fault from occur-
ring due to adverse influence by the installation environment, such as tem-
perature, humidity, dust, dirt and vibration, changes in the parts with time,
service life, and other factors.

27-1 Precautions for Maintenance and Inspection

For some Sminutes time after the power is switched off, the smoothing capacitor remains at a high
voltage. Before accessing the inverter for inspection, make sure that the charge lamp is off and check
that the voltage across the main circuit terminals P-N of the inverter is 30VDC or less using a tester,
etc. (For the location of the charge lamp, see the terminal block arrangement on page 175.)

27-2 Check Items
—— (1) Daily inspections

¢ Check the following:
(1) Motor operation fault
(2) Improper installation environment
(3) Cooling system fault
(4) Unusual vibration and noise
(5) Unusual overheat and discoloration
« During operation, check the inverter input voltages using a tester.

——— (2) Periodic maintenance and inspection

» Check the areas inaccessible during operation and requiring period inspection.

(1) Cooling system............ccooeevieiiinniinnnnen Clean the air filter, etc.

(2) Screws and bolts.........cccceevviiiiiiiinn, Check that they are securely tightened and re-
tighten as necessary.

(3) Conductors and insulating materials......... Check for corrosion and damage.

(4) Insulation resistance..........c..ccoeeeniinn, Measure.

(5) Cooling fan, smoothing capacitor, relay....Check and change if necessary.

Note: Have a proper understanding of the definitions of power and alarm indications provided for
the transistorized inverter. Also, have a proper understanding of the settings of electronic
overcurrent protection, etc. and record the set values. (Enter the values into the Customer
Set Value section of the "Parameter List" on page 98.)

See the next page for the Inspection List.

~—— (3) Insulation resistance test using megger

(1) Before performing the insulation resistance test using a megger on the external circuit,
disconnect the cables from all terminals of the inverter so that the test voltage is not applied
to the inverter.

(2) For the continuity test of the control circuit, use a tester (high resistance range) and do not

use the megger or buzzer.
- Motor
......... R Inverter U K-----o

(38) For the inverter, conduct the insulation resis- 5 >
tance test on the main circuit only as shown on z § ------- s v
the right and do not perform the test on the &7~ >"IT w
control circuit. (Use a 500VDC megger.)

500VDC +

megger 1

=
Ground terminal
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Daily and Periedic Inspection

Area of Inspection Interval h
. prion stru
Inspection aem Description Daily Periodic Method Critérion ment
1year | 2years : : N
Ambient temperature:
—10°C to +5Q°C, Th
. . . ermarneler,
Surrounding | Check ambient temperature, non-freezing.
environment | humidity. dust, dirt, stc. ° See note on page 13. Amblent humidity: hygromater.
90% or less,
non-condensing. -
General 1 — 9.
Overall unit Check for unusual vibration Q. Visual and auditory checks. | No fauit,
and noise.
) - . 170 to 242V Tester
Power sup- | Check that main circuit o Measure voltage across (323 to 506V) 50H2 dig'nal,
ply voltage |voRtage is normal. inverter terminals R-S-T. 170 to 253V multimeter
323 to 506V) 60Hz
(1) Check with megger [o2n O [(1) Disconnect all cables (13 5MQ or more.
(across main cirduit from inverter. and mea- (2); (3) Ne fault:
terminals and ground sure across terminals R,
terminal). S, T, U, V, W and ground 500VDC
General (2) Check for loose screws o} terminal with megger. class megget
" and bolts. (2) Retighten.
(3) Check tor overheat on (3) Visual check.
each part. .
(4) Clean.
(1) Check conductors for (o] (1), (2) Visual check. {1}, (2) No fault.
Conductors, distortion. . .
cables (2) Check cabie sheaths for
breakage.
gmmal Check for damage. [¢) Visual check No fault
T Disconnect cables from
Main oircuit '"":";’ Check resist o , inverter and measure across
g:n:en 1 ;?narl:ms ance across o] terminals R, S, ToP, N, and | (See the next page.) Analog testar
odul er er : across U, V, WP, N with
mogdule tester x 10 range.
(1) Check for liquid leakage. (o] (1), (2} Visual check. (1), (2) No fault.
. (2) Check for safety valve (o} (3) Measure with capacity (3) 85% or more of rated .
Sm:‘:i:’::g projection and buige. : meter. capacity. S:?:rmy
cap; (3) Measure electrostatic o]
capacity.
(1) Check for chatter during {1) Auditory check. {1) No fault.
Rela opseration. (2) Visual check (2) No fault.
y (2) Check for rough surface
on contacts.
(1) Check for crack in resis- o} (1)} Visual check. Cement re- [(1) No fault.
tor insulation. sistor, wire-wound resis- [(2) Error should be within Tester,
Resistor (2) Check for open cable. 0 tor. + 10% of indicated resis- |digital
{2) Disconnect one end and tance value. multimeter
measure with tester.
(1) Check balance of output (o] (1) Measure voltage across |(1) Phase-to-phase voltage
voltages across phases inverter output terminals balance within 4V (8V) for
Control with inverter operated U-v-w 200V (400V). Digital
A - independently. (2) Simulatively connect or (2) Fault must occur because it
circuit Operation B multimeter,
. (2) Perform sequence protec- (o] disconnect inverter of sequence. e
Protective |check i . . A rectifier type
RN ive operation test to protective circuit output
circuit . . voltmeter
make sure of no fault in terminals.
protective and display cir-
cuits.
(1) Check for unusual vibra- (o] (1) Turn by hand with power |(1) Smooth rotation.
Cooling ) tion and noise. off. (2) No fault.
system Cooling fan (2) Check for loose connec- o} (2) Retighten.
tion.
(1) Check for LED lamp [o] (1) Lamps indicate indicator [(1) Check that lamps are lit.
Display blown lamps on panel.
Display (2) Clean. O (2) Clean with rag.
Meter Check that reading is normal. Check reading of meters on | Must satisfy specitied and Voltmeter,
panel. management values. ammeter, etc.
(1) Check for unusual vibra- (1) Auditory, sensory, visual {{1), {2) No fauit.
tion and noise checks
General (2) Check for unusual odor, (2} Check for unusual odor
Motor due to overheat, damage,
etc.
; Check with megger (across .
Insulation ; : Disconnect cables from U, V,
resistance :‘earlr;ﬂlnals and ground termi [0} W, including motor cables, SMQ or more. 500V megger

Note: The value for the 400V series is indicated in the parentheses.
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o Checking the inverter and convertser modules.
<Preparation>:
(1) Disconnect the external power supply cables (R, S, T) and motor cables (U, V W)
(2) Prepare a tester. (Use 1Q range.)

<Checking method> ,
Change the polarity of the tester alternately at the inverter terminals R, S, T, U, V, W, Pand N, and
check for continuity,

Note: 1. Before measurement, checkthat the smoothing capacitor is discharged, change lamp is
out.
2. At the time of continuity, the measured value is several to several ten ohms depending .
on the module type, circuit tester type, etc. If all measured values are almost the same,
the modules are without fault.

<Module device numbers and terminals to be checked>

Tester Tester -

roiamy_| My N | vy | Mopmirs P erer modu

e | © CHNE] Converter module , _Inverter module _ -
2| py .R_| P [Discontinuty | -, | R | N _|Continutty i o 1+ TR1 TR3 TRS.
'é P R __[Continulty N R __|Discontinuit o1l o2l o3+ | ;
c|pp 1S | P [Discontinutty { ,.| S | N _[Continutty ' 40 Z4 | ‘
£ P | s |Continutty N | s [Discontinuity R . ‘ou
2| ps |_T_| P [oiscontinuty | /1 T | N [Continutty ka
3 P T [Continuity N T |Discontinuit S O- OV
2| TRy U P__ | Discontinu TR4 U N__|Continuity
§ P U__[Continuly N U__|Discontinuity TO ) ' w
E TRa \ P | Discontinuity TR6 \ N |Continuity . ! 4 4% -'tl E
e P V__[Continuty N V__{Discontinuity ' D4] DS ! '
2| tRs W P__|Discontinutty f,..{ W N [Continuity v (5. TR4 TRE TRZ:
= P | w [Continuity N _| w |piscontinuny ] ~ Stccorteeot ’ o Lose- -
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27-3 Replacement of Parts

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

The following parts may deteriorate with age because of their structures or physical characteristics,
leading to reduced performance or failure of the inverter. For preventive maintenance, the parts must
be changed periodically.

(1)

(3)

Cooling fan

The cooling fan cools heat-generating parts such as the main circuit semiconductor devices. The
life of the cooling fan bearing is usually 10,000 to 35,000 hours. Hence, the cooling fan must be
changed every 2 to 3 years it the inverter is run continuously. When unusual noise and/or vibration
is noticed during inspection, the cooling fan must be changed immediately.

Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing the DC in the main circuit,

and an aluminum electrolytic capacitor is also used for stabilizing the control power in the control

circuit. Their characteristics are adversely affected by ripple current, etc. When the inverter is

operated in ordinary, air-conditioned environment, change the capacitors about every 5 years.

When 5 years have elapsed, the capacitors will deteriorate more rapidly.

Check the capacitors at least every year (less than six months if the life will be expired soon).

Check the following:

1) Case (side faces and bottom face for expansion)

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

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

4) Appearance, external crack, discoloration, leakage. When the measured capacitance of the
capacitor has reduced below 85% of the rating, change the capacitor. For capacitance
measurement, it is recommended to use a handy device available on the market.

Relays

To prevent a contact fault, etc., relays must be changed according to the number of accumulative
switching times (switching life).

See the following table for the inverter parts replacement guide. Lamps and other short-life parts
must also be changed during periodic inspection.

Replacement Parts of the Inverter

Part Name Standard Replacement interval Description
Cooling fan 2 to 3 years Changs (as required)
Smoothing capacitor in main circuit 5 years Change (as required)
Smoothing capacitor on control board |5 years Change the board (as required).

Relays

Change as required.
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T

27-4 Measurement of Main Circuit Voltages, Currents and Powers  : -

* Measurement of voHages and currents . . -
Sincecthe voltages.and currents ontheinverter. power supply and ompus srdes mclude harmomcs
; acourata meéasurement depends on the istruments used and circuits:measured. .
When instruments for commercial frequency are used for measurement, measure the: following
circuits using the instruments given on the next page.

//\\//\ \/\\ ,ng‘,,ﬁwmée - - ‘ourp.uwélﬁge
_ vlnp_u‘t current V/\ \/j\V/ (.);.r:.pu;'cgrrent

Inverter

To motor

1t t R 1
!nstrumsm{ { o { D =]

types

Typical Measuring Points and Instruments
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Measuring Points and Instruments

item

Measuring Point

Measuring instrument

Remarks
{Refsrence Measured Value) *

Power supply voltage V1

Across R-8, S-T and T-R

Moving-iron type AC voltmeter

Commercial power supply

170 to 242V (342 to 506V) 50Hz
170 to 253V (342 to 506V) 80Hz

Power supply side current |1

R, S and T line currents

Moving-iron type AC ammeter

Power supply side power Pi

At R, S and T, and across R-S,
S-T and T-R

Electrodynamic type single-
hase watfmeter

P1=Wit+Wi2+ W13

{3-wattnieter method)

Power supply side power P,
factor Pfi Pfy = m x 100%

Caicuiate after measuring power

supply voltage, power supply sid

e current and power supply side power.

Output side voltage V2

Across U-V, V-W and W-U

_I(Note 1) (Not moving-iron type

Rectifier type AC voltmeter

Difterence between phases is within =
1% of maximum output voltage.

Output side current l2

U, V and W line currents

Moving-iron type AC ammeter

Current should be equal to or less than
rated inverter current.

Difference between phases is 10% or
lower.

Output side power P2

At U, Vand W, and across U-V
and V-W

phase wattmeter

Electrodynamic type single-

P2 = W21 + Waz2
2-wattmeter method (or 3-wattmeter
method)

Output side power factor Pf2

P2 o
sz’da_vzvvz"w“’

Calculate in similar manner to power supply side power factor.

Converter output

Across P-N

Moving-coil type (such as
tester)

Inverter LED display is lit.
1.35 x Vi
Max. 380V (760V) during regenerative

oparation
Across 2(+)-5 0 to 5V/0 to 10VDC g’
Frequency setting signal Across 1(+)-5 Dto+5V/0tot 10VDC E
Across 4(+)-5 4 to 20mADC 8
. Across 10(+)-5 5vDC L]
Frequency setting power supp! .
9 y ap PPy Across 10E(+)-5 10VDC wn
Approx. 5VDC at maximum fre-
quency {without frequency meter)
T1
Moving-coil type l
(Tester, atc. may be used) IB VDCI ' I l
Across FM(+)-SD (internal resistance: 50k or
Frequency meter signal larger) ln—T—hl g
Pulse width T1: Adjusted by Pr.900 E
Pulse cycle T2: Set by Pr.55 <]
(Valid for freéquency o
monitoring only) 2
7
A Approx. 10VDC at maximum fre-
Across AM(+)-5 quency (without frequency meter)
Start signal Across STF, STR, RH, RM,
Select signal RL, JOG/OH, RT, AU-SD 20 to 30VDC when open.
Reset Across RES(+)-SD ON voltage: 1V or less
Output stop Across MRS(+)-SD
Continuity check
Alarm signal Across A-C Moving-coil type <Normal> <Fault>
Across B-C (such as tester) Across A-C: Discontinuity Continuity

Across B-C: Continuity Discontinuity

Note 1: Accurate data will not be obtained by a tester.
* Values in parentheses indicate those for 400V series.
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28. TROUBLESHOOTING

If any function of the inverter is fost due to occurrence of a fautt, establish the
cause and make gorrection in accordance with the following inspection proce-
dure. Contact yoursefes representafive if the ¢orresponding fatit'is not found
below and the inverter has failed, the parts have been damaged, or any other

fault has occurred.

28-1 Checking the Parameter Unit Display

The displéy of the parameter unit is switched as follows to indicate the cause of a faulty operation.

- Dispiay

;Parameter Unit

. lmverter LED

oC1:

Cause of Fault

Check Polnt

Remedy

Acceleration too fast?

Increase accejeration time.

Qv During Dec

deceieration

Deceleration too fast?

; . Overcurrent during Check for output short circuit or
OC During Ace acosieration ground fautt. Soh;pgafian. F:‘o;novo obstacle to
! ’ Check for cooling fan stop. ing fan. (Note)
Sudden load change? Keep load stable
0OC2: Overcurrent during Check for output short circuit or .
Stedy Spd O¢ Ch tan. R bstacle t
s oanstant spwed Main cirouit device overheat ground fauit. co;?ng;l:: (N;'rr;c)wo obstacle to
Check for cooling fan stop. .
Deceleration too fast?
Check for output short circuit or Increase deceleration time,
OC During Dec OC3:Overcurrent during ground fau't. Change fan. Remove obstacle to
g deceleration Check for cooling fan stop. cooling fan, {Note)
Mechanical brake of motor operate Check brake operation.
too fast?
OV1: Overvoltage during . I
Ov During Ace acosleration Acceleration too fast? Increase acceleration time.
OV2 :Overyaitage durin, '
Btedy Spd Ov oondrtvhm f ) d g\:wonag, on DC bus (terminals Sudden load change? Keep load stable.
) Increase deceieration time, (Set
OV3:Overvoltage during deceleration time which matches

load GD%.)
Reduce braking duty.

Motor Overload

THM:

Overload alarm

Thermal relay for motor

Motor used under overload?

Reduce load.
Increase motor and inverter

PU Leave Out

disconnection

the connector.

securety.

tnv. Overload THT : Overload alarm Thermal relay for inverter capacities.
IPF :Instantansous power . Check the cause of instantaneous
Inst. Pwr. Loss falfire Instantaneous power failure power failure.
. . . Check power system equipment
Under Voltage UVT :Undervoitage Drop of power supply voltags Large-capacity motor started? such as power supply capacity.
BE :Brake transistor ] . Reducs load GD?,
Br. Cct. Fault alarm Brake transistor fault Braking duty proper? Reduce braking duty.
QF :Ground fault Ground fault oceurred in output Check motor and cables for ground
Ground Fauit overcurrent circutt. fault, Remedy ground fault area.
OH Fault OHT:External theymal External thermal relay operated. Check motor for overheat. R°du°.° load and frequency of
relay operation operation.
. - Reduce load.
8tll Prev STP OLT :Stall prevention Stall lprovenﬁlon or current limit Motor used under overload? Increase motor and inverter
function activated too long. o
capacities.
. OPT :Inboard option Option and inverter connected
Option Fault connaction alarm improperty. Check for loose connector. Securely connect.
PE :Parameter storage . Number of parameter write fimes too .
Corrupt Memry device alarm Storage device (EEPROM) faulty. many? Change inverter.
. ) Operation could not be resumed
Retry No. Over |RET : Retry count oxceeded within the numbsr of retry limes set. Check cause of alarm occurrence.
CPU Fault - |CPU;CPU error CPU malfunction Change inverter.
PUE: Parameter unit The PU has been disconnected from [Check that the PU is connected

Securely instali the PU.

PU to Inverter
comms. Error
Inv. Reset ON

0.00 (LED display proper}

+Reset signal ON

eLoose connsction between PU and
inverter *1

sCommunication circuit fault

uCheck for miswiring to reset
terminal.
+Check for loose connector.

«Turn the reset signal off.
sSecurely connect.
«Change inverter.

Err. (LED display improper)

Fr-A

CPU malfunction *2

+Switch power off, then on.
+«Switch reset signal on, then off.
«Change inverter.

Note: This alarm does not occur due to the cooling fan stop, but it will occur to prevent the main circuit

devices from overheating by the fan failure.

*1: The parameter unit display remains unchanged but operation may be performed in the external

operation mode.

*2:|f the alarm is kept displayed on the parameter unit and unit LED after remedy, the internal

circuit may be faulty. Consult your sales representative.
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28-2 Faults and Check Points

Fault

Typical Check Point

Motor does not
rotate.

(1) Checking the main circuit

« Check that a proper powsr supply veitage is applied (inverter LED display is lit).

» Check that the motor is connected properly.

Checking the input signals

» Check that the start signal is present.

» Check that both the forward and reverse rotation start signals are not present simultaneously.

(2

o Check that the frequency setting signal is not zero.

o Check that the signal across terminals AU-SD is on when the frequency setting signal is 4 to
20mA.

o Check that the output stop signal (across terminals MRS-SD) or reset signai (across RES-SD)
is not on.

Checking the parameter set values

« Check that the reverse rotation prevention (Pr. 78) is not set.

« Check that the operation mode (Pr. 79) setting is correct.

o Check that the bias and gain (Pr. 902 to Pr. 905) settings are correct.

e Check that the starting frequency (Pr. 13) set value is not greater than the running frequency.

e Check that various operational functions (such as three-speed operation), especially the
maximum frequency, are not zero.

Checking the load

« Check that the load is not too heavy and the shaft is not locked.

Others

e Check that alarm code (such as E.OC1) is not displayed on the inverter LED.

4
(5)

Motor rotates in
opposite direction.

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

Speed greatly
ditfers from the set
value.

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

« Check that the following parameter set values are proper:
Maximum frequency (Pr. 1), minimum frequency (Pr. 2), bias, gain (Pr. 802 to Pr. 905), base
frequency voltage (Pr. 19)

« Check that the input signal lines are not affected by external noise. (Use of shielded cables)

Acceleration/dscel-
eration is not
smooth.

« Check that the acceleration/deceleration time set value is not too short.
« Check that the load is not too heavy.
» Check that the torque boost set value is not too large to activate the current fimit function.

Motor current is
large.

Speed does not
increase.

o Check that the load is not too heavy.

+ Check that the torque boost (manual) set value is not too large.

 Check that the maximum frequency set value is proper, i.e. it is not too smalil.

¢ Check that the load is not too heavy.

¢ Check that the torque boost set value is not too large to activate the current limit function.

Speed varies during
operation.

(1) Inspection of load
o Check that the load is not varying.
Inspection of input signal
» Check that the frequency setting signal is not varying.
Others
» Check that the settings of the applied motor capacity (Pr. 80) and the number of applied motor
poles (Pr. 81) are correct for the inverter capacity and motor capacity in magnetic flux vector
control.
o Check that the wiring length is within 30m in magnetic flux vector control.
» Check that the wiring length is proper in V/F control.
Remedy: Change the setting of special parameter 97 (Td compensation) to 0.
This parameter is displayed only when 801 is set in Pr. 77.
Note: Parameters Pr. 82 to 99, which are also displayed simultaneously when 801
is setin Pr. 77, must not be set to protect the inverter from damage.

(2
(3)

"PU to inverter
comms. error® is
displayed on the
PU screen.

« Check that the reset signal (terminals RES-SD) is not ON.
o Check that the PU is connected securely.

Note: Pr. indicates a parameter.
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28-3 Protective Functions

When any of the protective functions has been.activated, switch the power off, then on, orreset the
inverter with the reset terminal (RES). (Inverter reset can also be executed in the PU help menu.)

Note: For the definitions. of the alarm codes, see page 70.

Dispiey

Alarm
Function Description | p.r;nmn.g., Inverter LED Cods Alarm Output
If a current not less than 150% of the rated inverter current
fiows in the motor during acceleration, this function stops
the increase in frequency until the load current reduces to
Acceieration prevent the invetter from resulting in overcurrent trip. if a
Jconstant- current not less than 150% of the rated inverter current flows
speed stalt  {dwing steady {constant-speed) operation, this function also  (OL is shown E UL r
prevention lowers the frequency until the load current reduces to pre- during motor .
current limit vent the inverter from resulting in overcurrent trip. When the |rotation. (OLT) Not provided.
load current has reduced below 150%, this function in- Indicaes a stop D |Provided by
creases the frequency again and accelerates up to the set Stil Prev STP due to the EOLT display.
speed and continues operation. . is shown at a activation of the
if the brake operating amount has exceeded the specitied motor stop. function for a
Decsieration | V2/ue due to excessive regenerative energy during motor long tlm:s durlng
stall preven- deceferation, this function stops the décrease In frequency eorm;n -8pee
tion to prevent tha inverter from resulting in-overvoitage trip. As operation.
soon as the regenerative energy has reduced, this function
reduces the frequency again and continues deceleration.
During
accel- |OC During Acc EOC | 1
If the inverter output current reaches or exceeds eration
200%.0f the rated current, the protective circuit I8  |Dyrin
:)hvue‘r_gt:frrem activated to stop the inverter. When any main cir- cons(gm Stedy Spd Oc Eace 2 Provided
cuit device s overheated, the protective circuitis }speed
also activated to stop the inverter. During _
decel- |[OC During Dec E_UL 3 3
eration
During _
accel- |Ov During Acc tU w
It the convarter. output vollage is excessive due 10 - |eration
Regenerative |the regenerative energy from the motor, the pro- During
overvoitage tective circuit Is activated to stop the transistor constant |Stedy Spd Ov EUU Cj 4 |Provided
shut-off output. This may also be activated by a surge volt- Isnged *
age generated in the power supply system. During
decel- |Ov During Dec EUU 3
eration
If an instantaneous power failure has occurred in excess of
15msec (this applies aiso to inverter ifput power shut-off),
Instantaneous this function is activaited tAo s::p the int\*/‘ertelr output ln(ordar
Lo s (o prevent misoperation. At this time, the alarm output con- ‘
:S:{:fc:iz:u'e tacts are open (across B-C). (If the power failure is within inst. Pwr. Loss E’ PF 7 Provided
15msec, the control circuit operates without fault. If the (IPF)
power failure persists for more than about 100msec, the pro-
tective circuit is reset.)
If the inverter power supply voltage has reduced, the control
circuit cannot operate properly, resulting in the decrease in
Undervoltage |motor torque and/or the increase in heat generation. To pre- - - .
protection s vent this, if the power supply voltage reduces below about Under Voltage bUU/ 8 Providea
150V (300V for the 400V series), this tundtion stops the In- (UVT)
verter output.
Brake transis- |If a brake transistor fault has occurred due to extremely E b E
tor alarm de- |large regenerative brake duty, etc., this function detects that |{Br. Cct. Fault . A Provided
tection fault and stops the inverter output. (BE)
The electronic overcurrent protection in the inverter detects Motor protection
inverter overload or motor overheat and actiyates the protec- |Motor E/- H/7 5
Overload shut- tive circuit to stop the inverter gutput.'When a multi-pole Overload .
off (electronic motor or more than one motor is driven, for example, the {THM)
overcurrent motor(§) cannot'be protected by !hg electronic overcurrnn; Inverter Provided
protection) protection. Provide a thermal relay in the inverter output cir- protection
cuit. In this case, setting the electronic overcurrent protec- inv. Overload -y 6
tion value to 0A activates the inverter protection only. t/ Hl-
(Activated at a current -150% or more of the rated current.) (THT)
. if the regenerative brake duty from the motor has exceeded
Brak: resistor the specified value, the brake operation is stopped temporar- Not di d Not disol d N .
over eat pro- ily to protect the brake resistor from overheat. When the (Notdisplayed) | (Not displayed) - ot provided
tection ; )
brake resistor has cooled, the brake operation is resumed.
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Display

detection” function.

- Aldrm ‘
Function Description P"J;Tl:“r inverter LED Code Alarm Output
Output side tt a ground fault current has flown due to a ground fault
roupnd fault occurring in the output (load) side of the invertet, this func- - -F-
gvercurrent tion stops the inverter output. A ground fault ogcurring at low |Ground Fault t Ll B Provided
rotection ground resistance may activate the overcurrent protec-tion (GF)
P OC1 10 OC3)

It the external thermal relay for motor overheat protection or
External the internally mounted temperature relay in the motor has

been switched on (reiay contacts open), this function stops - )
Lheergtallgaelay the inverter output and keeps it stopped. This protection is | 2ul ELOHI C |Provided

P only provided when "1" or "3" has been set in Pr. 17 "exter- {OHT)Y

nal thermal relay input® function.
inboard option . , : .

Stops the inverter output if the dedicated option used in the . EOPIr )
connection ) ) . Option Fault ’ E Provided
alarm inverter results in connection (connector) fault. (OPT)

Parameter Stops the output if the fault of EEPROM which stores the Cotrupt

storage arameter set values has occurred Mems : F Provided
device alarm P : y (PE)

Retry count If operation cannot be resumed within the number of retry -~ [’

exceeded times set, this function stops the inverter output. Retry No. Over EEBETE) F Providea

If the operation of the built-in CPU does not end within a pre- E[ PU
CPU error datermined period of time, the inverter self-determines itas |CPU Fault B F Provided

alarm and stops the output. {CPU)

Stops the inverter output if the parameter unit is discon-

E:i';a:?:ég:mec_ nected. This protective function is activated only when “2" or PU Leave Out E.PUE F Provided
ton *3" has been set in Pr. 75 "reset selection/PU disconnec-tion (PUE)

*: The stall prevention dperation current can be set as appropriate. The factory setting is 150%.
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28-4 Electrical Noises

Some noises enter the inverter to misoperate it and others are radiated by the inverter to misoperate
peripheral devices. Though the inverter is designed to be insusceptible to noises, it handles low-level
signals, so it requires the following basic measures to be taken. Since the inverter chops output
voltage at high carrier frequency, it also generates noises. If these noises cause peripheral devices
to misoperate, measures should be taken to suppress the noise. The measures differ slightly
depending on noise propagation paths.

1) Basic measures
¢ Do not run the power cables (I/0 cables) and signal cables of the inverter in parallel with each
other and do not bundle them.
¢ Use twisted shield cables for the detector connecting and control signal cables and connect the
sheathes of the shield cables to terminal SD.
¢ Ground the inverter, motor, etc. at one point.
2) Measures against naises which enter and misoperate the inverter
When devices which generate many noises (which use magnetic contactors, magnetic brakes,
many relays, for example) are installed near the inverter and the inverter may be misoperated by
noises, the following measures must be taken:
¢ Provide surge suppressors for devices that generate many noises to suppress noises.
¢ Fit data line filters to signal cables.
e Ground the shields of the detector connection and control signal cables with cable clamp metal.
3) Measures against naises which are radiated by the inverter to misoperate peripheral devices
Inverter-generated noises are largely classified into those radiated by the cables connected to the
inverter and inverter main circuit (1/0), those electromagnetically and electrostatically inducted to
the signal cables of the peripheral devices close to the main circuit power supply, and those
transmitted through the power supply cables.

Inverter-generated fAir-propagated 1 Noises directly radi- Path 1)
noises { noises ated by inverter |
Noises radiated by
power cables  |" Path 2)
Noises radiated by
motor cables | Path 3)
Ma_gnetic inductionJ _______ Path 4), 5)
l noises
__[Stgtic induction | Path 6)
noises
Cable-propagated | Noises propagated
De-propag through power ca- |....... Path 7)
noises B bles

Sneak noises from
ground cable due |....... Path 8)
to leakage current
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5) Telephone

===
i i

Itnwumon( I Recaiver

Noise Path Measures

When devices which handle low-level signals and are susceptible to misoperation due to noises (such as

instruments, receivers and sensors) are installed near the inverter and their signal cables are contained in

the same panel as the inverter or are run near the inverter, the devices may be misoperated by air-propagated

noises and the following measures must be taken:

(1) Install easily affected devices as away as possible from the inverter.

1.2).3) (2) Run easily affected signal cables as away as possible from the inverter.

(3) Do not run the signal cables and power cables (inverter 1/O cables) in parallel with each other and do
not bundle them.

(4) Insert line noise filters into IO and radio noise filters into input to suppress cable-radiated noises.

(5) Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
further etfects.

When the signal cables are run in paraflel with or bundied with the power cables, magnetic and static induction

noises may be propagated to the signal cables to misoperate the devices and the following measures must

be taken:

(1) Install easily atfected devices as away as possible from the inverter.

4), 5), 6) (2) Run easily affected signal cables as away as possible from the inverter.

(3) Do not run the signal cables and power cables (inverter 1/0 cables) in parallel with each other and do
not bundle them.

(4) Use shield cables for signal cables and power cables and run them in individual metal conduits to produce
further effects.

When the power supplies of the peripheral devices are connected to the power supply of the inverter in the

same line, inverter-generated noises may flow back through the power supply cables to misoperate the

7) devices and the following measures must be taken:

(1) Install the radio noise filter (FR-BIF) to the power cables (I/0 cables) of the inverter.

(2) Install the line noise filter (FR-BLF, FR-BSFO1) to the power cables of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage

8) current may flow through the ground cable of the inverter to misoperate the device. In such a case,

disconnection of the ground cable of the device may cause the device to operate properly.
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» Data example

By decreasing the carrier frequency, the noise terminal
voltage* can be reduced.
When motor noise does not pose a problem, set the carrier
frequency to a low valus (1kHz) using Pr. 72,

When motor noise poses a problem, see the figtire below.

In the frequency band of AM radio broadcasting, fitting the
FR-BIF on the input side provides a large effect.

The FR-BSFO01 and FR-BLF reduce a noise terminal
voltage in a wide frequency band, having effects on
measures against the misoperation of sensors and the
like. -

As the measures against the misoperation of sensors and
the like, also take the following measures against induction
neises.

Conditions

* Motor: 0.75kW

o Average tarminal voltage’
(0dB=1uV, 120dB=1V)

120 .
. s FR-A220E-0.75K T
m " T1i7 T
S joof—Yn {  fox14.5kHz —)
§' - fom2.0kHz
s 80 \ fo=1.0kHz .
2 ——
R I R g
E
s )
S 40
2
O
Z 2
)
o1 0.3 085 1 3 5 10 30

Noise frequency (MH2)

Relation between Noise Terminal Voltage
and Carrier Frequency

Conditions
o FR-A220E-3.7K
(Carrier frequency 14.5kHz)
120 1 11 » Average terminal voltage
AL (0dB=1uV, 120dB=1V)
100 ~~ . LN\o.meaaures against noise

h )

A 14T X
N
FR-BLF (4T) in- | AN

- A L
80 {2 B\
N.\
| FR-BIF and
stalled on the inputicp g (4T) instalied .-
4o dide. l l on the input side.

Nolse terminal voltage (dB)
8

20 AM radie bread- Frequericy band which 4—

casting band  gttes1s the sensor

0 1na e el A Y O O
0.1 0.2 0.3 0507 1 2 57 10 20 30
Noise frequency (MHz)
Noise Terminal Voitage of Inverter and
Example of Its Reduction by Noise Filters

By increasing the carrier frequency of the inverter, motor
noise reduces.

Since the motor-generated sound reduces at low speed,
the motor can be run more silently by the inverter than by
commercial power supply.

By. using shield cables for signal cables, induction noise
can be reduced greatly (to 1/10 - 1/100).

induction noise can also be reduced by separating the
signal cables from the inverter output cables. (Separation
of 30cm reduces noise to 1/2-1/3.)

By fitting the FR-BSF01 or BLF on the inverter output side,
induction noise to the signal cables can be reduced.

80 T T
80 Carrier frequency tkHz
_ LA
g 70 WHA"M“MF’/ X
' g Carrier
2 80 L - frequency =
© »/’/ Commercial 14.6kHzZ
§ 50 " power supply
CondHtions
40 .JA/ *3.7kW, 4P
- sMotor characteristic:
a0 no-load operation J
0 30 80 20 120

Noise frequency (MHz)
Relation between Carrier Frequency and Motor Noise

Conditions
o Inverter: FR-A220E03.7K
100 o Motor: FR-JR 4P 3.7kW
- Paratiei cable . Ou.lput frequency: 30Hz
o g it U o Noise form: normal mode
A ——da
e Twisted pair cable 5m
g 6 I ¢ -
§ P——— Inverter} 4 (em) M|°|gr
S 40 :
‘g' B Coaxial cable
2 2 "~ ] FRBLF Terminal
FR-BSFOt Measuring
(4T) instrument

0 10 20 30 40 50 ™ Line-to-line distance d (¢m)

Induction Noise to Signal Cables
by Inverter Output Cables

* Noise terminal voltage: Represents the magnitude of noise propagated from the inverter to the

power supply.
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o Example of measures against noises

Gontrolbox  Reduce carrler 'nstall thter (FR-BLF, FR-BSF01)
Install fiter (FR-BLF, FR-  \ trequency. 1 7’""""‘”"' side.

BSFO01) to inverter input side.

Inverter power O o
supply

Install fitter FR-BIF to_|

Motor

FR-
BLF

Use 4-core cable for motor

inverter input side.

line 30cm or more (at least

/"‘,—\\
Separate inverter and power
10cm) from sensor circuft.

power cable and use one
cable as ground cable.

Use twisted palr

shlelded cable. Sensor

R L 0

Control power Power
supply P 0 c supply for
p 4
L —>
Do not ground control box directly.” ] 4
Do not ground control cable.

Do not ground shield but connect
it to signal common cable.

H Leakage current

Because of static capacitances existing in the inverter [/O wiring and motor, leakage current flows
through them. Since its value depends on the static capacitances carrief frequency, etc., leakage
current increases when the low-noise type inverter is used. In this case, take the foilowmg

measures.

1) To-ground leakage current
Leakage current may flow into not only the
inverter's own line but also the. other line
through. the ground cable, etc. This leak-
age current may operate earth leakage cir-
cuit breakers and earth leakage relays un-
necessarily.

o Measures

%

Power T _"_""""_ —
i © Earth leak ‘ :
* Earth leakage '
circuit breaker €~~~ "‘.L <’ I

v

" Earth leakage !
circuit breaker

Leakage Current Sneak Path

o Decrease the carrier frequency (Pr. 72)
of the inverter. Note that motor noise
increases.

*. For information on selecting the earth leakage circuit breaker,

see page 181.

e By using earth leakage circuit breakers compatible with harmonics and surges (e.g. Mitsu-
bishi's New Super NV series) in the inverter's own line and other line, operation can be
performed with low noise (with the carrier frequency kept high).

+ To-ground leakage current data example

Note that iong wiring length will increase leakage current. Higher motor capacity leads to larger leakage current.
Decrease the carrier frequency of the inverter to reduce Larger leakage current occurs in 400V series than in 200V
leakage current. series,
} 1000
400 Conditions
« Motor...SF-J 3.7kW 4P 'ff’s'::l_zz":;‘;_‘:;‘yos) 700 —
- ¢ Qutput frequency...30Hz : . 500
‘é 300 A 10kHz (FR-A240E) E 300 ”
5 g FR-A240E » | FR-A220E
% - // % 200 0 ! FR-A220E
s | = g 1
_,:z |- 2kHz (FR-A240E) g 100 pd
S 100 = == -1KH2 (FR-2240) s Z Conditions
________ - 70 « Wiring length: 20m
50 < + Carrier frequency: 14.5kHz
——— ——t—t * Output frequency: 30H2z .
0 50 100 Output side wiring 30 < SAoapes Ivesvesvee
length (m) 04 075 1.5 22 37 5575 11 18,22 30,45
Motor capacity (kW)
To-Ground Leakage Current versus To-Ground Leakage Current versus Motor Capacity
Carrlier Frequency and Wiring Length
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2) Line-to-line leakage current ‘ o ’
Harmonics of the leakage.current flowing in the static capacmes between the inverter output
cables may operate the external thermal relay unnecessarily. When the wiring length of a 400V
series small-capacity model (especially 7.5kW or down) is long (50m or morg), the external thermal
relay is likely to operate unnecessarily because the ratio ofthe leakage current to the rated current
of the métor increases. :

NFB |
Power sTo

supply
Ot

Inverter

Thermal relay

-y
i": "

B3

LB
K X3 1
LR )

%= -/

Line static capacitances

Line-to-Line Leakage Current Path

Motor

o Measures

o L.lno-lo-‘llmlukago current data example (200V series)

Motor ted or Current (mA -
“TCapucity (kW) ch."-:t:t” Wiring Wiring
: Lonﬂlh 50m | Length 100m
0.4 1,8 310 500
0.76 3.2 340 530
1.5 5.8 - 370 560
22 8.1 400 590
3.7 12.8 440 880
55 19.4 490 680 ]
7.5 25.6 535 725’

o Motor SF-J 4P

o Carrier frequency:
14.5Hz

o Cable used:
2mm?, 4-core
cabtyre cable

* The loakage current of the 400V series is twice larger.

¢ Use the electronic overcurrent protection of the inverter.
¢ Install the reactor (FR-BOL) in the output side.
+ Decrease the carrier frequency. Note that motor noise increases.
To protect the motor securely from the line-to-line leakage current, it is'recommended to use a
temperature sensor to directly detect the temperature of the motor.

M Power supply harmonics
Power supply harmonics may be generated from the converter section of the inverter, affecting the
generator, power capacitor, etc. Power supply harmonics-are different in generation source,
frequency band and transmission path from noises and wakage currents. For. details, see the
technical information.
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29. DRIVING THE 400V CLASS MOTOR BY THE INVERTER

In a PWM type inverter, a micro surge voltage attributable to a wiring constant
is generated at the motor terminals. ‘ ' )
Especially for a 400V class motor, the micro surge voltage may deteriorate
the insulation.

When the 400V class motor is driven by the inverter, consider the following measures:

e Measures

It is recommended to take either of the following measures:

(1) Rectifying the motor insulation
For the 400V class motor, use an insulation-rectified motor. Specifically,
1) Specify the "400V class inverter-driven, insulation-rectified motor".

2) For the dedicated motor such as the constant-torque motor and low-vibration motor, use the
“inverter-driven, dedicated motor®.

(2) Suppressing the micro surge voltage on the inverter side
On the output side of the inverter, connect a filter which suppresses the micro surge voltage to
make the terminal voltage of the motor 850V or less,
When the motor is to be driven by Mitsubishi inverter, connect the optional surge voltage
suppressing filter (see page 168) on the output side of the inverter.
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30. OPTIONS SR P N S " .
R mn r 5 m— — ,‘
30-1 Option List
_Option Namse Type Application, Specifeations, Ete. o 18 livw
A i 1o 12-bitidigrat laput R
o « PLG feedback control
|ndust§ni equipment compatible tunction FR-EPA i |e Extension apsing-outpit
-1+ Orientation control {machine too! splndlo fxed-
position stop control)
’2 o RS-422, RS-485 Interface for computer link (serial
& |Computer link function FR-EPB communication)
s _}e'PLA teédbask tontrol
¥ |Programmable controller link function FR-EPC * MELSECNET/MINI-S3 (optical cable) interiace
2 ‘ = PLG feadback control
% o e Picontrot -
i Automatic control compatible function FR-EPD + Batiery backup'fof programmed operation
‘@ med lon funciion is stangard.
S * 12-blt digital input
? /O function FR-EPE « Relay output (3 points) c i
§ « Extenslon analog output ommon to all models
£ . D RS422/Rb85 infertace for compuhr fink (serlal’
" |Computer-fnk + extension output communlcation)
function FR-EPG
nction * Selective relay output
» Anajo current output
. |» Pulse train Inpui
Pulse train input function FR-EPH * Selective refay output
+ Analog current output
¢ Pl control
Parameter unit (Japanese) FR-PU02 Interactive parameter unit using LCD display
. The LCD display and ten-key pad of the FR-PU02
Parameter unit (English) FR-PUO2E are Indicated in English.
Parameter unit (4 languages) FR-PUO2ER [For use in English, German, French and Spanish.
. Allows parameter settings to be read in batch and
? Parameter copy unit (Japanese) FR-ARW copled 1o the other Inverter.
T The LCD display and ten-key pad of the FR-ARW
e -
P Parameter copy unit (English) FR-ARWE are Indicated In English.
3 Parameter copy unit (4 languages) FR-ARWER _[For use In English, German, French and Spanish.
k] Blind cover fitted after the parameter unit is
% Accessory cover removed from the inverter.
(-3
k) . RS485 Intertace for computer link (serial
< Serial communication unit FR-CUO01 communication)
= . Used to place only the heat generating section of 1.5K to 55K
§' Heat sink outside mounting attachment |FR-ACNOID] the Inverter in the back of the control box. According to capacity
[-4 By Installing this option, the Inverter meets the 0.4K to 22K
g Dirt-protection structure aftachment FR-ACVOD totally encloged structure specifications (IP40). According to capacity
w Used to connect a conduit pipe directly to the
Condult connectlon attachment FR-AFN OO [inverter.(11K to 55K meet iP20 by installing this
0.4K to 55K
option.) A.ccordlng to capacity
FR-Z series Intercompatibliity Mounting plate used to make the mounting
FR-AATOO
attachment dimenslons identical to those of the FR-Z series.
High-duty brake reslstor FR-ABR-(H)* Used to improve the braking capabillity of the brake |0.4K to 7.5K

built in the inverter.

According to capacity
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Option Name Type Application, SpecHicaticns, Ete.- g‘pmﬂilnvmr-
Used to improve the inverter input power factor $.5K to 55K )
Powar factor improving DC reacior FR-BEL-(H)* [(overall power factor about 85%) and coopefate A.ccordln to capacity
with the power supply. 9 P
Used to Imptove the inverter input power factor 0.4K 10 55K
Power factor improving AC reactor FR-BAL-(H)* [(overall power factor about 80%) and cooperate A.ccordin to capacit
with the power supply. (0.4 to 3.7K) 8 pacity
Radio noise filter FR-BIF-(H)* |For radio noise reduction Common to all models
Line nolse filter FR-BSFO1 For line.noise reduction {applies to small capacities)
< FR-BLF For line noise reduction :
% Cable for connection with the parametee unit or
© |Parameter unit cable FR-ceLO parameter copy unit. Straight or L shape type
§ available.
& |Digital opsration panel FR-DUO1 For operation from the control box surface.
b
W surge voltage suppressing filter FR-ASF-H Absorbs-surge voltage on the inverter output side. :ggxf:m:tsooé;;:c‘s;K
FR-BU-15K
Brake unit t:;gﬁ_m 5K
to H55K Used to improve the braking capability of the
inverter (for high-inertia load or negative load). Use
FRAEE*E’K the brake unit and resistor unit together.
- ! to According to capaci
Resistor unit FR-BR-H15K 8 pacity
to H55K
;R;?EASK Energy-saving, high-function brake. uhil which can
Power return unit return the motor-generated braking energy to the
FR-RC-H15K ower supp!
to H55K P pRly.
) For independent aperation. With frequency meter,
Manual cantroller FR-AX fraquency 8etting potentiometar.and gtart switch.
DC tach. follower FR-AL ;%jg'"; fgﬂ%‘gg;’?{'&;’.".“"“" sigrats. (0 to
2 For three-speed {high, middle, low) switching
% Three speed selector FR-AT operation. {1.5VA)
hig For remote operation. Allows operation 1o be
g | Motorized speed setter FR-FK controlled from severat places. (SVA)
4 For ratio control. Aows ratios to be set to five
% Ratio setter FR-FH inverters. (3VA)
= . For follow -up aperation using the signal of a pilot
§ PG follower FR-FP generator (PG). (2VA)
[ For parallel opsration of several (up to 35)
© (Master controlier FR-FG ) ;
% inverters. (8VA) Common to all models
b For soft start and stop. Allows parallel operation
T |Soft starter |FR-FC and acceleration/degaleration. (3VA)
Deviation detector FR-FD For synchronous operation. Used with a deviation
sensor and synchro. {5VA)
- ) Can be used as A/V conversion or operatnonal
Preamplifier FR-FA amplifier. (3VA)
Pilot generator QVAH-10 For foltow-up operation. 70/35VAC 500Hz (at
2500rpm)
o YYGC-500W- | For synchronous operation {mechanical deviation
, [Deviation sensor NS detection). Output SEVAC/S0®
3 ) For frequency setting. era wound type. 2W1KQ
£ |Frequency sstting potentiometer WA2W1KQ
© YM206RI g:::’a?;“ﬁc ( H
06 ated frequency meter (up to 120Hz scate).
Frequency meter 1mA Moving-coll DC ammater.
. , RV24YN For calibration of the frequency meter. Carbon-fiim
Calibration resistor 10KQ type. B characteristic.

* Type for 400VAC class has H. Power supply specifications of the FR series 200VAC 50Hz, 200/220VAC 60Hz

controllers and setters: 115VAC 60Hz
** Rated power consumption.
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:30-2 -Inboard-Dedicated Options- .

FR-EPB

Option| FR-EPA , FR-EPC FR-EPD FR-EPE FR-EPG FR-EPH
(industrial (Computer | (Programma-| (Automatic | (/O tunction)| (Computer | (Puise train
equipment tink bie controiter | control link + input
computible tfunction) fink compatible extension function)
function) function) function) output
|Function function)
|PLG feed trol ([ ] K i N
‘[Orientation control ®
-|12-bit digital input [ ] °
‘|Relay output ® [(Note 1) | ®(Note 1)
iJExtension analog output [ ) ®
|Comptter link - ® ®
[ SEoNE TS s
'IP1 control ' [
Programmed operation [ ) e
|Analog current output ®(Note 2) | ®(Nots 2)
.|Pulse train input L
Out of the above option units, only one can be installed in the inverter.
Each option unit has several function as listed below.
Function, Application, Etc. Rating, Etc.

PLG feedback control

» The motor-speed is detected by the pulse encoder,
this detection signal is fad back to the inverter, and
its speed variation Is automaticaily compensated for.
Hence, the motor speed can be kept constant If load
variation occurs.

« The actual motor speed can be monitoted on the
Inverter LED display and parameter unit.
{Application exampie] extruder, winder, conveyor,
etc. :

o Speed variation ratio: within £0.2% at the load
variation of 0 to 100% (*) (at 1800r/min)

« Applicable motor: standard motor of 2 to 8 poles

» Encoder specifications: 3 phase, difterenttal output,
1024P/rev.

e 5VDC power supply
Example: Tamagawa Seiki's TS 1508 N 207, etc.
(*) Load of 100% Indicates the continuous operation
torque of the motor at each running frequency.

.|Orientation control

« Used with a pulse encoder Installed to a machine
tool spindie to allow the spindie to be stopped at a
predetermined posltion (orientation function).

« The current posltion can be monitored on the
inverter LED display an parameter unit.

[Application example] fixed-position stop and
Indexing of a machine tool dle

» Positioning accuracyt1.5°
« Encoder specifications: same as those for the above
PLG teedback function

12-bit digital input

o Input interface used to set the inverter frequency
accurately using external BCD or binary digital
signals.

» Either 12-bit binary or BCD 3-digit signal can be
selected.

+ Gain and offset.can also be adjusted.

« input voltage, current: 24VYDC, 5mA (per circuit)

« Input signal format: contact signal input or transistor
open collector (sink type) input
Example: MELSEC AY40, AY40A, efc.

Relay output (3 points)

« Any three signals can be selected and output as
relay contacts (change-over contacts) from among
the 10 standard output sigeals (RUN, SU, IPF/UVT,

« Signal types: change-over contact (three output
relays installed)
« Contact capacity: 230VAC 0.3A

Analog current output
{Note 2)

« A 1mA DC or 5V (10V) DC meter can be connected.
(FR-EPA, EPE)

« A 20mADC or 5V(10V)DC meter can be connected.
(FR-EPG, EPH)

+ Qaln and offset can also be adjusted.

OL, FU1, FU2, RBP, THP, PRQG, PU) of the inverter. 30VDC 0.3A
« 16 signals, which can be monitored on the FM and |+ Output voltage (across LM0-LM2): 0 to 10VDC,
AM terminals, such as.output frequency, output max. 1mA
voltage, output current and motor torque, are ¢ Output current (across LM1-LM2): 0 to 1mADC
Extension analog output expanded and output. (20mA)

Output resofution: 3mV for voltage output
Output resolution: 1nA for current output (20pA)

¢ Output accuracy $10%

Computer link function
(serlal communication)

« Allows inverter operation/monitoring and parameter
read/write to be performed using user program from
a computer, e.g. personal computer or FA controller,
which is connected by communication cables.

« Noiseless communication system using twisted pair
cables.

» Conforming standard: E{A Standard, for RS-422 and
RS-485

« Transmission format: multidrop link system
» Communication speed: max. 19200 baud rates

o Max. number of inverters : RS-422 - 10 inverters
connected RS-485 - 32 Inverters

o Overall extension: 500m
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Function, Application, Etc.

Rating, Bte.

MELSECNET/MINI-S3
intertace

s Allows inverter operation/monitoring and parameter
read/write to be performed using user program from
the master station in the Mitsubishi programmdble
controller data link system MELSECNET/MINI-S3
(AJ71PT32-83) which is connected by optical fiber.

« Communication is made via opticed.iink system
without noise.

« Max. number of inverters connected: 16 inverters
(up to 64 inverters when used with remote 1/O
stations) ’

« Interstation transmission distance: 50m max.
1m min

Pl controt

« Pl control tunction is required when process control,
e.g. flow rate, air volume or pressure, is carried out
by the inverter.

& The set value can be set from any of terminal 2, 1
or parameter unit. The measured value (feedback
signal) is input to terminat 4 by a 4-20mA current
signal.

+ Pl control range: proportional band t to 1000%
integral time 0.1 to 3600 seconds
» Output signal: high limit, low limit, during forward
rotation, during reverse rotation

Battery backup for
programmed operation

« Allows the timer to be battery backed for
programmed operation. |f a power failure occurs,
automatic operation can be continued after the
power is restored. (Programmed operation is
standard In the inverter. See Pr. 87.) Group
selection and time-out output signal for the
programmed operation are (ncorporated.

» Battery lifs: 10 years (lithium battery)

« Permissible power failure time:
max. 18 hours when Pr. 200=0 {seconds selected)
Max. 30 days when Pr. 200=1 (minutes selected)

Pulse train input

»Allows a pulse train signal to be used as a speed
command input to the inverter.

» Max. permissible number of pulses: 100KPPS or iess
« Input interface: Open collector system
s Input voltage/current: 24VDC, 10mA
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<Connection_examples>

" o PLG feedback contorol

. dﬁ"@hlﬂlo’n control

inverter

FR-A

—-
LMO

FR-EPA,
EPE

LM2

LM1

— 0to 100V

—$0to imA

Voltage monitoring

Current monitoring

% NEB Motor
§ R y Power
s O s . v YR I
z O - Tor W .
o R B ‘ : Motor
- . Forward
BLE ) | rotation
Forward _5= 1 i
i STF 1
wotation —- Twisted pair : h Twisted pair
Reverss -0 STR . shiskded cebles 1} "; shieided cables
fotation l PA1 \ = -
; — . r - §
| SO 1 a2 | oo
]' PBI = Position detector
|
E _ ! PB2 \ g 1024P/R (pulse encoder)
£ 10 ! £
. ©% ' sv = 1 S
*E ]/ 1 o
s 2 il s
e= ‘ sa Tt S <
'S ! : =
> e \ H
g 2 L I a
e 3
B Orientation complete
External 5V
power o \ Orientation error
supply Read
command Output common
When a motor with brake Is used, note the release tim- | lnverter
Ing of the brake. For more information, see the Instruc-
tion manual of the option.
« Pl control (for pressure control) o 12-bit digital input (for BCD code)
Inverter
Inverter MELSEC AY40 ] - —_—
0 (LSB) H
2> Motor Pump
a =——0 1
g x1 digit o 3 2
: —o P H D4 3 '
E3
g —° Ky 4
-‘_‘ 1“4 5
| R
x10 digit 3 .
Forward R Lpd
rotation e 1 7
Reverse STR FR'_EPD FR-EPA
rotation 1
FUpP High limit Detector : FR-EPE
FDN Low limit X e 8
RLF Forward rotation output + H 8
RLR Reverse rotation output x100 digit 10 .
1
PIS I 11 (MSB)
(Set vaiue setting) FBS (oum h |.| ]
(COM) Read command-Z ™ by )
sD (24VDC) PC
Output common 2 : sb ]
FR-A
(Measured value) 4 to 20mA
oV 24V . tact signal)
. ©of contact signa!
+ Extension analog output ! pover
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30-3 External Dedicated Options

Option (Type)

Spacificatians, Structure, Ete.

Remarks

Parameter copy unit
FR-ARW (Japanese)
FR-ARWE (English)
FR-ARWER

(4 languages)

" |e Allows parameters set to application to be read in batch and easily written to another

Inverter.

« LCD and ten-key pad representations are avallable in three ways: Japanese, English
and four languages (English, German, French, Spanish).

+ External dimensions are the same as those of the FR-PU02 parameter unit.
+ Can also be used as the parameter unit.

LJ o ® [}
20

2-M3 screw

The keys marked * have different functions from thoss for the FR-PU02(E). L ective depth 4.5mm

The FR-ZRW(E) used
with the Z series
cannot be used.

Accessory cover

* When the paramaeter unit is removed from the Inverter, this cover Is fitted to that
position.

« This cover can be fitted and removed by a single action,

127

lzo ) e

This cover is supplied
to the model which is
not equipped with the
parameter unit.

Serial communication
unit
FR-CU01

« An add-on unit which can be fitted after removal of the parameter unit.

o Allows the invetter to be run/monitored and the parameters to be set from an FA controller or the like via the

RS485 Interface,
« Multidrop link system, up to 31 inverters connected.
» Communication.spged: 1200 baud

Heat sink outside
mounting attachment
FR-acNOO

» By using this attachment, the heat sink acting as the heat

generator of the inverter can be placed at the back of the Appliotble iverter
control box. Since the inverter-generated heat can be " Type 2007 Sertee 400V Sertes
dissipated to the outside of the control box, the control box FRAONOT | FR-AZZ0E-16K —
can be made compact. FR-ACNOZ  |FR-A220E-22KA.7K | FR-A240E-0.4K/0.75K/
» For the mounting state and panel cut dimensions, see the 1.5K/2.2K/3. 7K
outline drawing (page 179). FR-ACNOS | FR-A220E-6.5K to 11K | FR-A240E-5.5K/7.5K
Note: Since the cooling fan exists in the cooling section placed |ER-ACNO4 | FR-A220E-18K FR-A240E-11K/15K
out of the box, do not use this attachment in FR-ACNOE | FR-A220E-18 8K/22K | FR-A240E-18.6K/22K
environments subjected to water drop, oit mist, dust, FRACNGS | FR-AZ206-30K FR-A2408-30K
etc. FR-AONO7 | FR-A220E-8TRMEK FR-A24 0E-37K/45K
FR-ACNOS | FR-A220E.88K FR-A240E-88K
Dimensions after mounting
of the attachment 3 (Unit: mm)
T Alaalral o [ |B2[mairn] ¢
n oL FR-ACNOY 1 150] 144] 128 sse] & | & |308{320] 17
= Tio FRACNO2 | 150 144|125 |33e| o | & [305[s20] 17
PSSR LA FR-ACNOS | 220 212 195}ase| o [ & [s05]a20] 17
7 Panel cut dimansions FR-ACWO4 | 280] 244 | 200 ssa| 92 | 12 | 817] 830 [ 122
\ .
: Pr.\la : a| o FR-ACNOS | 880204 3007004 | 12 | 12 | 587] 880 122
Inverter outiine  |: % i o © |Frr-Acnos  Tasofsso]2e0fes2] a8 [ 19 [611] e25]122
f - ; FR-ACN07 | 480|440 410l e28] 20 | 15 | 580 se0] a0
FR-ACNO8 | 490 470 [ 430{ 775] 28 | 17 | 720] 780] 80
PA -
[+1]
A
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Optiow(Type)— 1 s - - Specitiostions, Structure; Ete. : - SR
Dirt- procecﬁoﬂ « By instaHling this option in the stits at ha top, H5tdth right lnd g
$tructure sttachment * | left of the inverter; the inverter tan ¥ changed to be-an Type i Applicable mvomr
FR- acv@nQ -« enclosed structure model (IP40). (The box-shaped attachment » 200V Serles
’ is added to the wiring section of 11K to 22K.) FRACVD?. | FR-AZIOE-0,4K0.75K I
« Adequate for wall mounting application, etc. FR-ACND2 | FR-A220E-1.8K2.2K)  |FR- Azwe-owomcf
1P40 (JEM1030): Structure which prdvents a wire, copper band N YL T 1.5K2. 287K
or the like in excess of 1mm in diameter or | FR-ACVeS :-':zxmoe‘ssm SK/ | FR-AZ408.5.5K77.5K
i thickness from entering into the inverter. FRAGVO: | FRAZZOE-15K FRAZS0E T IR/ 15K
Note: 1. This structure is not protected from water and fiuid FR-ACVO5 | FR-A220E-18.5K/22K | FR-A240E-18.5K/22K
entry and is therefote nqt appropriate for
environments often Bx t to water drop-and oily
smoke.
2. When this attachmeént is used, the-parmisaible ambient
temperature of the inverter Is -10 to +40°C. . .,
Conduit connection » Used to connect a conduit pipe directly to the bottom of the
attachment Inverter
_Applicable Inverter
FR-AFNDIO] « By installing this attachment, 11K ta 55K (200V. 400V) are e 2007 Soriec presre-
changed in structure specification to IP20. (IP00 is standard.) §rnarnor | FRAZ20E0 ¢K
FR-AFNO2 | FR-A220E-0.75K —
RAOS ".." Al FRAFNO3 | FR-A220E-1,5K
o i FR-AFNO4 | FR-A220E-2.2K/3.7K | FR-A240E-0.4K/0.75K/
' ] 1.56/2.2K/3.7K
! ‘ N FR-AFNOS | FR-A2206-5.5K/7.5K/ | FR-A240E-5.5K/7.5K
’ Inverter ' ALY
, ' : FR-AFNOS | FR-A220E-15K FR-AZ40E-11K/15K
' ! FR-AFNO7 | FR-A220E-18.5K/22K | FR-A240E-18.5K/22K
' . FR-AF408 | FR-A220E-30K FR-A240E-30K
. . FR-AFNOS | FR-A220E-37K/45K FR-A240E-37K/45K
' . Note FR-AFN10 | FR-A220E-55K FR-A240E-55K
: Attachment Outline Drawing (Unit: mm)
1 2-4 R hole Type L H|lp i w|bD]m|[nr
FR-AFNO1 45 56 42 2 35 80 8
# - FR-AFNO2 45 | 71 | a8 [ 2 | as [ e0 | s
FR-AFNO3 45 | 75 | 48| 3 [ 35 | 60 | &
[ FR-AFNO4 45 115 48 3 35 60 6
EI ]S FR-AFNOS 56 {116 ]| 80 | 3 | 44 | 70 | 8
. FA-AFNOG 0 L 11s| e8| 5 I s0o} o0 10
N-¢ D hole FR-AFNG7 ! 145 | 115 | 68 | 4 | so | 185 | 10
/(with rubber bush) | FR-AFNCGS 145 | 95 | 68 4 50 |1028] 10
FR-AFNO® 285 120 113 3 91 227.5| 12
FR-AFNJO 285 120 11 4 91 227.5| 12
. . *Same dimensions as those of the inverter.
E
‘ (Installation
: panel! surface)
Note: Secured by a total of four places, the two installation
; | " screws at the bottom of the inverter and the two places
{ : at the bottom of the FR-AFN.
FR-Z serlas « This attachment aliows the inverter to be installed using the
intercompatlbility " installation holes for conventional FR-Z series model. Typs R ruerter | Appilionsis Inverter
mttachment Cohvenlent wherf the existing conventional model is changed Z1
, | 20 ] [ Zazo | 2240 ]
FR-AATOO for the FR-A200E series. 04K 71" 0.4K
0.7% 0.75K 0.75K
Note: When the attachment is used, the depth after installation FR-AATO1| 1.5K 1.5K 1.5K — o
of the inverter increases. 22K | 22K | 22K
3.7K 3.7K 37K
55K | 55K 2.2K 2
FR-AATO2] — 7.5K | 7.5K 3.7K 37K
1K | 11K 75K 2.5K ]
A FR-AATO3| 15K | 15K s -
12 mm Inverter FR-AATO4[  — 22K 22K 15K 15K
FR-AAT 10 | 1Smm FR-AAT ‘ _22K 2K ]
o FR-AATQS| — 30K s = =
H A FR-AATOS| — 37K o 37K —
. FR-AATO7[ — 55K ) 55K =
FR-AATOS| 45K . — —
Compatibility of A200 Series with A200E of the Same
Capacity
Applicable inverter Applicable Inverter
Type —Mlmnj
A2e0
[ER-AA] 11K o
| ER-AA] =
LER-AATIO 45K 45K
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Qption (Type)

High-duty brake
resistor
FR-ABR-(H)O0OK*

External Dlmonsl_ons {(Unit: mm)

Broles Reslatr [Formiseib
Tips B[ a B c|n|e]r| et | Mese o
FR-ABR-0.4K 10% 140 (125|100 [ 40 | 20 | 2.8 % 0.2
FR-ABR-0.76K 100"
1o% |215|200|175| 40 [ 20 | 28 Joe 04
2K : 80
SFR-ABRZ,
T 10% |240|225]200] 50 | 25 | 2.0 2 s
ZJFR-ABR-3.7K 10% 215 (200|176} 60 | 30| 2.5 % 08
FR-ABR-6.5K 1o% |s3s|s20]205]| 60 | 30 | 25 % 13
FR-ABR-7.6K 10% 400 |3s5]300 | 80 | 40 | 28 % 22
FR-ABR-HO.4K 10% |118{100] 78 [ 40 | 20 | 28 % 0.2
FRAABRHO.TEKI  yox | 140{128[100[ 40 | 20 |28 %f’ 0.2
%F"'”""'""K 10% [216)200]175| 40 | 20 [ 28 = 04
>F"‘“R'”2'2K to%  |240|225[200] 50 | 28 | 20 % 0.6
Q) J«, 8
QIFR-ABR-MTK | o |218|200]|175| 80 | 20.} 28] —;?? 08
FRABR-HESK | 1om {335 ]320| 206 | 80 [ 30 | 2 o 13
FR-ABR-HT.EK | yow  [4001s08[a80] se | 40 | 26 = 22
*Common to 1.5K and 2.2K
A 500§ | -
Bti
|____°_.‘
ngccz?
™
“; e B — — —
Qlass-braided cable
2.0mm? white
v »
: S I
- | —

Note:1.

wiring, Ete.

Disconnect link.

Inverter

Brakse resistor
FR-ABR)

When the FR-ABR brake
resistor s used, disconnsct the
link from terminals PR-PX.

if it Is not disconnected, the
buitt-in brake resistor will
overheat.

(The bulit-In brake resistor need
not be removed.)

The setting of the regenerative
brake duty should be equal to or
lower than the permissible
brake duty indicated in the left
table.

Note the installation and heat
disslpation of the brake resistor
since Its temperature may rise
to higher than 300°C depending
on the frequency of operations.

The MYS resistor can be used.
Note the permissible brake duty.
(For the permissible brake duty,
see the technical Information of
the FR-Z serles inverter.)

*(H) in the type code indicates that H is added to the type code for 400V.
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Option (Typs} {.- /" ¥, . External Dimensions {Unit:'imin) -~ - SR Wiring, Etd.
Power factor re R e e - ) ) ' :
improving DC e |A]8|c|o|e]r[aln} lliu.. s, sInput power fagtor: about 95%
reactor - 75 [102] 2.{ves] & Tagel s0t 17 1 1. B ' ’
(or power & ﬁ ;: 12 138 : &_49 22 1
. : R E
coordination . 11K [170] o 23] 1ss] ¢ [Ms| 601 33 |1
FR-BEL-(H) K* 170l ¢a [170] 2811881 & 38 2
: %u (85 04 [164] 261 188] 7 ﬁ:_g 5.1 2
18] 182] 2, T 7 tmaf 701 88 |2
30K [18s| 1182012, 7 M| 701 e7 2
7K |08 136|218 261 78] 7 70 74 2 :
o8 [13e (215 26 [176] 7 ﬁ 70 s 0 >} Note: The numeral in
K__ 1195113612463, 211761 @ ) 98 the type indi-
ek TieoT o 124 ; g‘é . tﬁ —i—r1]  catesamotor
150 75 [124] 2. [135] & Imal 0 T- 22 3 capacity (kW). !
170 n;__lg 231156] 6 sl se T a4 + { Note: Use the FR- ~= | Disconnect link.
1704 93 | 231651 ¢ IMel o6 3 97 b2 BAL AC reac- |Note:1. The Input power factor is im-
uast oa (1707 28Fv0s] 7 el S0 T 40 tor for inverter proved to about 90 %.
119[171] 28| 1es{ 7 [Me| 70 1- 60 oftles of :
1g[iseladltest 7 {mef 2o+ -¢7 - Lal - capacities o 2. The link agross Inverter termi-
ﬁ 196199 [ 28 [ 1761 7 70 70 b2l 0.4K to 3.7K. nals P-P1 must be discon-
[Haa(21e] 321t78] @ o1 s 12 o
_1sesi13slotolagl76] o Imsl 8 80 b2 :

(If it Is not disconnected, there
is no power tactor improve-
ment.)

3. The wiring:distance from the
inverter should be within 5m.

4. The size of the cable used
Stud teéminal shouid be Identical to or larger
sorew® . than that of the power supply

cable (R, S, T). (See page 183.)
5. Select the reactor according to

the motor capacity. (if the in-
I verter capaclty is greater than
the motor capaclty, select the
o reactor according to the motor
capaclty.)

)
mounting pitch] *To be used when a 3.7kW
A motor is used with a 5.5K
inverter.

Fig. 1 Fig. 2 6. Note that this reactor cannot
be connected to the inverters
of 3.7K and down.

Terminal block i
soram sqnze g Terminal cover

E
m ounting pitch

‘_A—’

Power tactor «input power factor: about 90%
Improving AC — Inverter
reactor - NFB
(for power
coordination)
FR-BAL-(H)OOK*

L Power

Mounting hole

Terminal block (mounting screw F)

Specification number

Note: 1. The Input power factor Is Im-
proved to about 90%.

2. Select the reactor according to
the motor capacity. If the In-
verter capaclty is greater than

A the motor capaclty, select the
Mase

Serial number

C or less

reactor according to the motor

capacity.
Cabaotts Mese 3. Use the reactor tor 22 kw
T aleslciplEF IS Al s lclole | F |(g) when a 18.5 k inverter is used.
foaw 1135 e4 [ 1201120 45 [ma | 2 11251 04 | [120 [ 45 | Ma | 2.1
74 57 | Ma | 3 | 9s0! 76 | 146 1145 1 65 [ M4

1.5kW 160 78 145 | 145 | 65 | M4 4 150 $ 145 | 145 | 70 M4 3
2.2kW 160 | 98 [ 145 [ 145 ] 75 | M4 | e | 150 [ 96 | 14511 75 | M4 | 59
7KW 220 | 96 § 200 | 70 [ Ms les 12201 o6 [ 195 [ 200 [ 70 { M5 | 85
5.5kW 220 | 101 | 200 | 75 | M5 | 05 | 220} 101 | 200 [200] 756 | M8 | 968
75w (2201 126 T 205 1 200 [ 100 | 145 [ 125 2001200 1 100 | M6 | 14
11kW 280 140 [ 245 | 265 [ 100 | M6 | 19 [ 260 ] 140 | 2361285 [ 100 | M6 | 186
16KW | 205 | 168 | 270 1 110 | MG 27 295 | 220 1270 1 110 | M8 27
[22kw 1200|2001 500 [ 240 f 170 [ m8 | 35 ] 200 ] 200 | 900 £ 240 | 470 1 M8 | 95

| 200 { 220 ! 200 | 240 [ 190 [ Mo | 43 [ 290220 13001240 1 190 | MO L 43 |
ATKW. 330 | 240 | g7o | 190 | m1o | s0 [ 330 | 220 270 | 190 [ M10] 80
ASKW [ 330 | 240 ) 270 ] 190 | M10] 60 ] 330 410 270 [ 190 [ M10| 00 |
[ 230 ] 248 | 270 T 1eo [miof 70 T 3s0] 220§ as0 ] 270 1 190 [ M10
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Option (Type)

Specifications, Structure, Ete.

Remarks

Radio noise fiiter o . NBF Inverter
FR-BIF....... 200V series v 20 @ )
FR-BIF-H...400V series es2 & Leakage current: 4mA 3
3 Power
hhh e
= —0 O
3
<
1 1
2 96 hole FR-BIF ' L
. q "*"r"
<
- el Note:1. This filter must not be connected to the
rr hl M . !
L r' . output circuit of the inverter.
58 e 28 ol e 2. The cables should be as short as pos-
44 sible and connected to the terminal
block of the inverter.
Line noise filter
FR-BSFO1 FR-BSFo1 FR-BLF
(applies to small NFB
capacities) 1o w = r_?_] Inverter
FR-BLF ﬂ—gs———.‘ 2o = ~ Power 2 N — . ?
- lo C - (o) supply —
N':{ ° 7 / -0 00— 4
« $ 130 | 5
gg I‘¢>‘ Line noise filter IiJ
s 7|
[~ o 3 l ’ Note:1. Wind the cable 4 or more times in the
‘3. 8 ® same direction in each phase. (A
greater effect is produced as the wind-
® 160 ing times increase.)

180 2. if the cable size is too large to wind,
use four or more filters in series and
wind the cable in the same direction in
each phase.

3 This filter can also be used on the out-
put side as ¢n the input side. The wind-
ing on the output side should be within
3 turns.

4. Use the FR-BSFO01 for capacities of

3.7kW and down. A cable of large size
(38mm? or mare) cannot be used. If the
cable size is large, use the FR-BLF.

Parameter unit cable
FR-cBLO

Inverter side

Parameter unit side

1E
.

18
Type
Straight Type L
FR-CBLO1 FR-CBL-L1
FR-CBL0O3 FR-CBL-L3
FR-CBLOS FR-CBL-L5 5

Parameter unit (Removable)
32,5 Spacer
5 .
35, 2:-¢3.5
T )
' .d nn
L 21
= @ .
l, [y LR "
AL
1 -
L L /
(2.3) 6
9.5
18

The PU side connector of this L
type can be fixed with the acces-
sOry screws.




Option (Type)

Specitications, Structurs, Etc.

Digital operation
panel (for
Installation on
panel surface)
FR-DUO1

This panel cannot bs installed
on the inverter. Use this panel
with the parameter unlt cable.

Installation method

« Cut a square hole in
the control box for in-
stallation of this panel.

« Fit the operation panel
onto the front and the
fixing frame onto the
rear of the control box
and secure them with
Screws.

Note:1.
"———7—0——-' 14
5
| i
— T 2 Fixing frame 2.
wisupis | mouo | (Removable)
[l fom-eey,
' H
. {---n : Control box
REV FWD b4
8 i’ 200N R I
v
3
Operation panel

* The filters of H15K and up are partly different in shape.

e« e— . —
re
Terminal
screw J E
Ground
screw K \1\_ l l
9 \
N

Y S ‘ I E Mounting foot
-t N

A

S

MAX C

all

MAX 8

3. Acceptable plate thickness
! Panel cut diagram 0.6 to 3.2mm
] L 4. Parameters cannot be read or
! T written.
I , 5. P65 protection
%
L —L— Square 4+ |2
hole
- \l— |
1 Al
¢ N 65+ l
@ Fixing frame
° . mounting
l screw
I
Surge voltage « This filter suppresses a surge voltage generated In the motor terminal Inverter FA-ASF
suppressing filter voltage when a 400V class motor is driven by the inverter. NFB Motor
FR-ASF-HLOIOK ﬂ Tensione > —~3d o—qR U ,__m
S| Fmer | Applloabls Approx. -G =S V v Y«
= H Terminal | Ground | Moun
I e Y L K L R R A ki B e iy ke tARY w z
FR-ASF. | FR-A240E- 6x i
H1.6K 0.4K/0.75K/|220]|160) 193] 2.3 | 200|134 05 17 L] M4 M4 M5 8.0 Within l Within
FR Ass FR1A:fOE 0 sm =  800m
-ASF- | FR- X P
HA.7K 2.2K/3.7K 220]180]|200(3.2|200|165(1156 18 8 M4 M4 M5 11.0
FR-ASF- M' 280|215|250| a.2|255{ 191[125|8 %8| me | ma | wms | 200
§ FR-ASF- | PR-A240E-] |1 Note: 1. Connect the cables from the
S| Hiske | 118K 6 [3101236{200/410) | M8 | Mo | M¢ | 2 output terminals (U, V, W) of the
FRZ»ZA'S(F'- i?:zwzi' sas{saola40| & [a10]281]240[¢10 Me | Me [ Me 3 inverter to the input terminals
FR-ASF- Fn.noog E- ) (U, V, W) of the fifter and the
+ | gosgyic [375[388[445) © [350/388[330/410] | M8 | M8 | M8 | cables from the motor terminais
Lﬂggi Ff;‘,ng‘f’f' 306(668(445] 6 |a70/553400le10| | M10 | M8 | wme | 73 to the output terminals (X, Y, Z)

of the filter. Run the cables with
exireme care. Incorrect wiring
may overheat and damage the
resistor,

The wiring length from the
inverter output terminals to the
filter input terminals should be
within 5m.

The wiring length from the filter
terminals to the motor terminals
should be within 300m.

The terminals used for wiring
should be sleeved solderless
terminals.
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31. SPECIFICATIONS

31-1 Standard Specitications

H 200V Series

Type FR-A220E-1_ . -UL 0.4K J0.75K] 1.5K | 2.2K { 3.7K [ 5.5K | 7.5K | 11K | 15K [18.5K| 22K | 30K | 37K | 45K | 55K
HP rating *1 CT 0.5 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75
vT 1 1.5 3 3 5 10 10 20 25 30 40 50 60 75 100
Rated capacity (kVA) ‘2 1.1 1.9 3.1 42 (65 | 9.2 [126]17.6 233 29 34 44 55 67 82
Continuous CT 3 5 8 11 17 24 33 46 81 76 20 116 | 145 | 175 | 215
current vT 38| 5 [96 ] 12 | 18 | 28 | 37 | 54 | 68 | 80 | 104 | 130 | 154 | 185 | 248
. | Overload current CT 150% 80 seconds, 200% 0.5 seconds (inverse-time characteristics)
g |rating °3 vT 120% 60 seconds, 150% 0.5 seconds (inverse-time characteristics)
8 Voltage ‘4 Three phase, 200 to 220V 50Hz, 200 to 230V 60Hz
Maximum
Regenerative value/time 150% /58 100% /58S 100% /58 20% °*5
braking torque formissiole 3%ED 3%ED 2%ED Continuous
E Rated input AC voltage, frequency. Three phase, 200 to 220V 50Hz, 200 to 230V 60H2
2 | Permissible AC voitage fluctuation 170 to 242V 5QHz, 170 to 253V 60Hz
g Permissible frequency tluctuation 5%
& [Power supply capacity (kVA) 6 | 1.5 | 2.5 | 45 | 65 ] 9 | 12 | 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 | 100
Protective structure Encloged type (IP20) Open type (IP00)
Cooling system Forced air cooling
Approx. weight (kg) (with Pu) ** 21 | 25333537 [75] 8 ] 14 J1as5[ 17 ] 17 [ 20 [ 50 | 69 | 70

** . The value for the 7.5K or down is approximate weight including that of the PU.

M 400V Series

Type FR-A240E- """ .UL 0.4K 10.75K| 1.5K | 2.2K { 3.7K | 5.5K | 7.5K | 11K | 15K [18.5K| 22K | 30K | 37K | 45K | 55K
HP rating CT 0.5 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75
VT 1 1.5 3 3 5 10 10 20 25 30 40 50 60 75 100
Rated capacity (kVA) *2 1.1 1.9 3 42 | 6.9 | 8.1 183 [ 1751236 29 | 832.8|43.4] 54 65 84
Continuous CT 1.5 | 25 4 8 9 12 17 23 31 38 43 57 71 86 110
s current vT 1.8 3 48 | 6.7 9 14 21 27 34 40 52 85 77 96 124
.;5 Overload current CT 150% 60 seconds, 200% 0.5 seconds (inverse-time characteristics)
O [rating '3 vT 120% 60 seconds, 150% 0.5 seconds (Inverse-time characteristics)
Voltage ‘4 Three phase, 380 to 460V 50/60Hz
Regenerative \k/’!aalsi;yttl,r:\ne 100% /58 20% S
braking forque ::{:“ss'ble 2%ED Continuous
TE Rated input AC voltage, frequency Three phase, 380 to 460V 50/60Hz
@ | Permigsible AC voltage fluctuation 323 to 506V 50/60Hz
€ | Permissible frequency fiuctuation +5%
& [ Power supply capacity (kVA) 8 | 1.6 | 25 | 45 [ 55| 9 [ 12 [ 17 | 20 | 28 [ 34 [ 41 | 52 | es | 80 { 100
Protective structure Enclosed type (1P20) Open type (IP00)
Cooling system Forced air cooling
Approx. weight (kg) (with PU) ** 40 | 40 |40 [ a5 ] a5 8282 16 | 18 [20] 20 [ 54 [ 54 [ 72 ] 72

ek

*kdk ,

Short Circuit Ratings

The value for the 7.5K or down is approximate weight including that of the PU.

The drive is suitable for use on a Circuit Capable of delivering not more than
Symmetrical Amperes, 500 volts Maximum.

HP rating b
0to1 1.000

1.5 10 50 5.000

51 to 200 10.000
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l Common Specifications : B

Control sbéclﬂqathn

Control system

Control speclfications High carrler frequency sine-wave PWM control (V/F control oF mag\ouc uux
vector control can be select@

"{Quiput frequency range

0.2 to 400Hz

Frequency Analog Input 0.015H2/60Hz (tarminal 2 Input: 12 bits/0 to 10V, 11bRs/0 to 5V, terminal 1 input: 12 bltsl—10 lo
rsetting 2nag ne +10Y, 11 bita/=5 to +5V)
fesotion - [Pigtat input__ | 0.01Hz/60Hz
i Within £0.2% of maximum output frequency (25°C+10°C)/analog input, within 0.01% of set output'
Frequency acguracy froquency /digital Input
Voltage/ir equucy characteristic Base froquency sel as nqulrod between 0 and 400Hz. Constant torque or variable torquapamm
) ) can be selected.
Starting torque I50%/1Hz (for flux vector control)
Torque boost Manual and-autometic torgue boost
Acceleration/deceleration time | 0 to 3600 seconds (tcceleratlon and deceleration can be set Individually), {inear or S-pattern accel
setting eration/deceleration mode can be selected. 1y

DC dynamic brake

Operation frequency (0 to 120Hz), operation time (0 to 10 seconds), vokage (0 to 30%) varla.ble

Stall prevention operation level

Current limit can be set (0 to 200% variable), presence or absence can be uhcted.

Muitl-speed selection

Frequency Analog Input 0'to 5VDC, 0 to 16VDC, 0 to + SVDC, 0 to +10VDC, 4 to 20mA
setting signal [ pighal input BCD 3-digit of 12-bit binary using parameter unit (when the FR-EPA or FR-EPE option Kuud)
Start signal Forward end reverse rotations individual, start sighal self-haiding input (3-wire iriput) can be.sslectsd,

Up to 7 speeds can be'selected. (Each spesd can be sst belwesn 0 and 400M2, running spssd can
be changed during operation from the parameter unit.) .

guidance

8 | second
S
.| ) accelention/deceleration 0 10.3600 seconds {(acceleration and deceleration can be set individually.)
ol 3 time selection = = L
_S 2 | Jogging operatiom selection | Provided with ; JOG) mode select terminal _*7
§ Current Input selection Input of frequency setting signal 4 to 20mADC (terminal 4) Is selected.
% Output stop Shut-off of inverter output (frequency, voltage)
§. Ajarm reset Alarm retained at the activation of protective function is reset.
= Maximum/minimum frequency setting, equency jump operation, external thermal retsy input setec-
5 Oparation functions tion, polarity reversible operation, automatic restart operation after instantaneous power failure, com-
;E e mercial power supply-inverter switch-over operation, torward/reverse rotation prevention, slip
g compensation, operation mode selection, auto tuning function.
Ot w 4 types can be selected from inverter running, up to frequency, instantaneous power failure
‘:‘ Operating status (undervoftags), frequency detection, second frequency detection, during program mode operation,
=) P 9 during PU operation, overioad alarm, regenerative brake pre-alarm, and electronic overcurrent
b ) protector pre-atarm. Open colfector.output.’
= 3
2 Contact outpul...change-over contact (230VAC 0.3A, 30VDC 0.3A)
3 | Alarm (nverter trip) Open collagtor.. alarm code (4 bit) output
1 type can be selected from output frequency, motor current (steady or peak value), output voltage,
frequency set value, running speed, motor torque, conventer output voltage (steady or peak value),
For meter regenerative brake duty, electronic overcurrent protector load factor, input power, owtpuyt power, load
meter, and motor exciting current. Pulse train output (1440Hz/ull scale) or analog output (0 to
10VDC).
Selectlon can be made from output frequency, motor current (steady orpeak value), output voltage,
Dispiay on Operating status frequency set value, running speed, motor torque, overload, converter output voltage (steady or peak
parameter unlt value), etectronic overcurrent protector load factor, input power, output power, load meter; motor
or inverter LED exciting current; cumulative operation time, fegenerative brake duty.
E Alarm definttion | Alarm definition is displayed when protective function is activated. 8 alarm definitions are stored
E% Additional Operating status| State of input.tesminal signal, state of output terminal signal
display to Alarm definition Outp:t vonage/cumntnrequemyllnpm hnnlnal state immediately before protective function Is acti-
parameter unit vate
only Interactive

Operation giide, troubleshooting and graphic display by help function

Protective/alarm functions

Overcurrent shut-off (during acceleration, deceleration, constant speed), regenerative overyoltage
shut-off, undervoltage, instantaneous power fallure, overioad shut-oft (slectrinic overcurrent protec-
tion), brake transistor alarm °*8, ground tauft current *11, output shoit circult, main circut device
overheat, stall prevention, overload a ﬂ, rake resistor overheal protection

Environment

Ambient temperature

-10°C to +50°C (non-treezlng) —10 °C to +40°C when the dust-protection structure attachment (FR-
ACV) Is used. -

Amblent humidity

90%RH or less (ndn-condensing)

Storage temperature *9

~20°C 10 +65°C

Ambience

Indoors. No corrosive gases, oil mist, dust and dirt.

Altitude, vibration

Below 1000m, 5.9m/s? {0.6G} or lass:(contorms to JIS C 0911)
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Note:

*1

*2

*3

*4

*5

*6

*7
8

*9
*10

*11

The applicable motor capacity indicated is the maximum applicable capacity when the
Mitsubishi 4-pole standard motor is used.

The rated capacity indicated assumes that the output voltage is 220V for the 200V
series and 440V for the 400V series.

The % value of the overload current rating indicates a ratio to the rated output current
of the inverter. For repeated use, it is necessary to wait until the inverter and motor
return to temperature below the value at 100% load.

The maximum output voltage does not exceed the power supply voltage. Below the
power supply voltage, the maximum output voltage can be set as required.

Indicates the average torque at a time when the inverter is decelerated to a stop from
60Hz. Depends on the motor loss.

The power supply capacity depends on the value of impedance on the power supply
side (including the input reactor and cables).

Jogging operation can also be performed from the parameter unit.

Not provided for the FR-A220E-11K to 55K and FR-A240E-11K to 55K which do not
have a built-in brake circuit.

Temperature applicable for a short period in transit, etc.

Where a power supply is 342V and below or 484V and above for the 400V class
inverters, change the position of the jumper to the internal transformer, according to
page 21.

May not be protected depending on the ground fault mode.
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31-2 Bilock Diagram

Output terminajs

Input terminals
NFB I. -Conveﬁer PP N PR
| R @
_o -
Power S R o TR :
o SR L "#Jr'{ﬁﬁ]
c 4
WH,TE
a Fa H
5Bl [control oraee
T power
® 81 | supply E‘ =
|
Q
i g2
' o
! STF E
Forward O O 1
rotation Y = "1
R?varse i ‘—o__?_,SiDD_,
rotation STOP
Selt-hold o
selection
 —Y o——-o-n—D|>—>
Multi-speed| } O ¢ e
selectlgn
—0 C AL o CcPU Gatearray
Jog/thermall __ s, DJOG/O DD
relay input
Second ac-
celoration/ $——0O C o
deceleration
Output stop —0O
Power input | 5 ¢
selectlonp O '6'| " D
Common P——Tj
J —
Reset L—0 O———?—n—D;
! RES
Automatic restart after
instantaneous power fail- o
ure selection cSs
CON
External transistor common @ PC +10V
10E
+5V
Y e G
Frequency 2 CPU
sefting
potentiometer Parameter
1/2W 1kQ unit
(Note 7) Common FR-PU0O2

DC4 to 20mA> &
DCO to 5V

DCOto 10V~

l Ground

Power tactor

Jumper improv ng
--ANote5) Féi““‘“
(optlon see
g P Q€ - = =" T page 166.)
P - High-duty
ote 1 Jumper ! brake re-
. PX ; sistor

(NO‘O 1 [ alindiedndin] 0 "0"
PR ~---L.B_r Jgepegage
[N .
N
N (
B Alarm output
c
Frequency
meter
+
M., ®
1, 1) Analog signal
5 output
-)
RUN 1
suU
oL
Open collector /
output (Note 6) "~
IPF
FU
SE
Display
(LED) L
Ground

Note:

ent functions to be assigned individually.
7. When the frequency setting is changed frequently, it is recommended to use 2W1KQ potentiometer.

-172 -

Termminals PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K.
Terminal P1 is provided for the FR-A220E-5.5K to 56K and FR-A240E-5.5K to 55K.

The models of 11K and up are not provided with the built-in brake resistor and brake transistor.
When the FR-ABR or FR-BU brake unit or FR-RC power return unit is used, disconnect this jumper.
When the FR-BEL is used, disconnect this jumper.
The output terminals other than running {(RUN) allow alarm definitions to be output in alarm code and 10 differ-

(Note 4) | FR-ABR



31-3 Terminals

common

Type | Symbol Terminal Name Description
R,S, T | AC power input Connect to the commercial power supply.
U, V, W | Inverter output Connect a three-phass squirrel-cage motor.
Power supply for C.onnected to the AC power supply te(minals R and S. To rgtain the alarm
R1, 81 control circuit display and alarm output, remove the jumper from the terminal block and
apply external power to these terminals.
5 P PR Brake resistor Disconnegt the jumper from termina|§ PR-PX and connect the optional
e ' connection brake resistor (FR-ABR) across terminals P-PR.
'&’ P, N Brake unit connection | Connect the optional FR-BU brake unit or power return converter (FR-RC).
§ P, P1 r,;’;:;::;tge reactor Discoqnect th_e jumper from temtminals P-P1 and connect the optional power
connection factor improving reactor (FR-BEL).
PR. PX * Built-in brake circuit Wheq the jumpegis cqnnec'ted across terminals PX-PR (factory setting), the
' connection built-in brake resistor is valid.
—— | Ground For grounding the inverter chassis. Must be earthed.
Tum on the signal across STF-SD for forward rotation | when the signals
and tum off to stop. . across terminals
STF Forward rotation start | Acts as a programmed operation start signal in the STF-SD and STR-
programmed operation mode. SD are turned on
(Turn on to start and turn off to stop.) simultaneously,
i tati the stop command
STR Reverse rotation start I;;nts:\n tgfef ;g:;lpi;\cross STR-SD for reverse rotation iz giv:r?. h
STOP Start self-holding Turn on the signal across terminals STOP-SD to select the self-holding of
selection the start signal.
RH ) _ Tum on the signal across RH/RM/RL-SD as appropriate to select up to 7
RM, AL Multi-speed selection spgeds. . . '
! Act as group 1, 2 and 3 select signals in the programmed operation mode.
- . Turn on the signal across terminals JOG-SD to select jog operation (factory
% JOG/OH i?fxgcr’::l ts:ier::nt::n setting). Jog ogpdraﬁon ¢an be performed with the start sgign’;l (STF cfr STR).
% < relay input pan also be used as the thermal relay contact input terminal to stop the
g2 inverter by the operation of the external thermal relay.
-%,” § Turn on t!i'\e Is'tgnall across termminals RTI;SD to select the saecond i’
-l 2 . acceleration/deceleration time. When the second torque boost and secon
é. g RT jzgzlr;?’aat;c:lﬁer;a;tlon/ V/F {base frequgncy) functiqns have been set, these functions can also be
S E selection s_elected by turning on the signal across terminals RT-SD. Turn on the
5 < signal across terminals RT-SD to switch between the two control modes,
213 magnetic flux vector control and V/F control.
° % Tumn on the signal across terminals MRS-SD (20ms or longer) to stop the
[ 3 MRS Output sto inverter output. Used to shut off the inverter output to bring the motor to a
&l o put stop stop by the magnetic brake, Can also be used as the DC dynamic brake
&) .‘g operation start siginal or PU operation interock signal.
8 RES Reset Useq to reset the protective circuit activated. Turn on the signal across
terminals RES-SD. for more than 0.1 sec, then turn it off,
. . Only when the signal ecross terminals AU-SD is turned on, the inverter can
AU Current input selection be gperated-withgthe 4-20mADC frequency setting signal.
. When the signal across terminals CS-SD has been turned on, restart can be
cs a:&z:t:t::zsst:gv?;er made au?omatically when @he power is restgred after an instantaneous
failure selection power fanlgrs. Notg that' this operation requires rgstart pargmeters to be set.
When the inverter is shipped from the factory, it is set to disallow restart.
. Common to the contact input terminals and terminal FM. lsolated from the
SD Contact input common common terminal of the cgntrol circuit. i '
When transistor output (open collector output), such as a programmable
PC Extemal transistor controller (PC), is connected, connect the external power supply common

for transistor output to this teminal to prevent a fault caused by sneak
current.
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Ty Symbol Terminal Name Description TS L

‘By entering 0 to +5VDC 0 to £10VDC, this signal-is addod to the frequency
Auxiliary frequency setting signal of terminal 2 or 4. Switch between input 0 to t5VDC (factory
setting setting) and 0 to +10VDC (factory setting) from the parameter upit. input re-
sistance 10kn. Max. permissible voltage 20VDC.

Common to the frequency sstting signals (terminals 2, 1 or 4) and analog
output terminal AM. OV tine of the common circuit of the controi circuit. Do
not ground. \
Change- -over contact output indicating that the output has been stopped by
the inverter protective function activated.

A, B, C | Alarm output 200VAC 0.3A, 30VDC 0.3A. Alarm: discontinuity across B-C (continuity
across A-C), normal: continuity across B-C (discontinuity across A-C).

‘ Switehed low when the inverter output frequency js equal to or higher than
RUN Inverter running the starting frequency (factory set to 0.5Hz, variable), Switched high during
.stop or DC dynamic brake operation (**). Permissible ioad 24VDC 0.1A.
Switched low when the output frequency has reached within £10% of the

suU Up to fraquency *** | set fraquency (factary setting, variable). Switched high during acceleration,
deceleration or stop (**). Permissible load 24VDC 0.1A.

Switched low when the current limit function has caused stall prevention to
oL Overload alarm *** be activated. Switched high when stall prevention is reset (**). Pemmissible
_load 24VDC 0.1A.

IPF .instantaneous power Switched low when instantaneous power failure or undsrvoltage protection

o failure *** is activated (**). Penmnissible load 24VDC 0.1A.

Frequency Switched low-when the output frequency has reached or exceeded the de-

detection *** tection frequancy. set.optionally. Switched high when below the detection fre-
quency (**). Pemnissible load 24VDC 0.1A

Open collector output | Common to the RUN, SU, OL, IPF and FU terminals. Isolated from the com-
gommon mon circuit of the control circuit.

One selected from 16 moni- | Factory-set output item: frequency

FM For meter toring items, such as output | permissible load current 1mA 1440Hz at
freéquency, is‘output. The out- | gOHz. (Max. frequency 2400Hz)

put signal is praportionsl to
the magnitude of sach moni- | Factory-set output item: frequency
toring item, Terminals FM . | Output signal 0 to 10VDC

and AM can be used at the | Permissible load current 1mA
_sams time. {Max. output voltage 10VDC)

10VDC, permissi- | . ) B
10E ble load current When the frequengy setting potentiometer-js eon-
Frequency setting 10mA _ nectad in the factory-set state, conndct it to terminal
© 1 power supply . 10. When'it is connected to terminal 10E; change the
SVDC, permissible | | ificati ™
= 10 load ourrent 10mA nput specifications of terminal 2.
| -
S g By entering 0 to 5VDC (0 to 10VDC), the maximum output frequency is
1=l 8 . 2 Frequency setting reached at 5V (or 10V) and 11O are proportional. Switch between input 0 to
5 2 (voltage) 5VDC (factory setting) and 0 to 10VDC from the parameter unit. Input resis- -
g tance 10k0. Max. permissible voltage 20VDC.
= §_ By entering 4 to 20mADC, the maximum output fmquoney is reached at
§ ® 4 Frequency setting 20mA and /O are propornonal This input signal is valid only when the S|g-
o] (current) nal across teminals AU-SD is on. Input resistance:2500. Max. permissi-ble
oL current 30mA.
2le
c| &
ol <
o

‘Frequency setting
input common

Contact

Open collsctor (Nots)

FU

SE

. Control circuit (output signals)

Pulse -

AM Analog signal output

Analog

* Termmais PR and PX are provided for the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K.

* . Low Indicates that the open collector outputting tranststor is on (conducts). High indicates that
the transistor is off (does not conduct).

*** . The output of these terminals can be reassigned by the output terminal assignment function (see
page 115).

Note* Application of the voltage in the wrong direction will damage the inverter. Use care when wiring.
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31-4 Terminal Block Arrangement

Terminal Block for Main Circuit <200V Series>

FR-A220E-0.4(P) to 3.7K(P)-UL

it

R{s|Tlufv]w]|
[R1|s1{N | P |PR|P

Control circuit
terminal block

e

Charge lamp

Screw slze M4
(yellow)

FR-A220E-5.5 K(P),7.5K(P),FR-A220E-11K-UL

Screw size_—

[ A M4
Control
circuit termi-
e oo
Screw-size Charge lamp
M5 4+ - {yeHow) -
®©

FR-A220E-15K-UL

Screw size T
Control
circuit terml-
nal block
™~ Charge lamp
(yellow)
RIS|T|U|V{W[NIPI}IP
2 1Y/ (2]
(M6) Screw size M6 5
® J__ umper
FR-A200E-18.5K,22K-UL
Screw size.
1 M4
Control
circuit termi- m
nal block Charge lamp
(yellow)

®

(L[ To]v]w ijTJ

Screw size M8

(M6) Jumper
e =+
FR-A200E-30K-UL
Scrow size

M4

/Aon(rol

clrcutt terml-
nal block

Charge lamp
(yellow)

Screw size M8

\\//

(MG)

FR-A220E-37K,45K-UL

-/'I Screw size
Control M4
circuit
terminal
1 . Charge lamp
@ i @] (yellow)
IRISIT] |ulv|w] N |P1] P
Screw size M10
(M8) Jumper
® L :
FR-A220E-55K-UL
Screw size
M4

Cantrol
clrcalt termi-
naj block

(rRlsltlulv]wlniri[r]
\=/

Screw size M12

(M8) Jumper

4
® =

E‘:harge lamp
(yellow)

Terminal Block for Control Clrcuit

Jumper

Common to all models A

Structure............ 2-stage molded B
terminals c

Screw size.,,...... M3

AU
STOP
MRS
RES

sD
STF

AM
10E

STR

NOG/OH

cs

PC
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Terminal Block for Main Circuit <400V Series>

FR-A240E-0.4(P) to 3.7K(P)-UL

FR-A240E-18.5K, 22K-UL
Screw size

{alelrlu] v]w) N
nlp plen| Charge lamp

Secre';l4 size + & R 6 6 oy (ysllow)

n M4
Control clrcuit Control circuit
@ terminal block terminal block
. i Charge lamp
{ (yellow)
[*[r]s]r]u]v]w L ‘
2 __Jdrifsi{n] P [prlps (Rls[tlufv]w]njei|e]|
" Screw size M4 oharge lamp SarowsizeMs  \Jf
(yellow) (M8) Jumper
o L
FR-A240E-5.5K(P),7.5K(P)-UL FR-A240E-30K-UL
Screw size
Screw slze ‘I ~ M4
égntrol 1] Control circult
. cireult tefm terminal block Charge lamp
'n:'l black (vellow)

RIS |T Ul viw NP1|P

(MGL._ o 77
- Jumper

PS Screw size M6

FR-A240E-11K,15K-UL

FR-A240E-37K to 45K-UL

Screw size
~ N M4 =) 1 Screk:v“slze
Control clrcuit ‘Com'lrol |ctl’r'::’u‘:t't
terminal block ‘ erminal
[~ Charge lamp Charge lamp
(yellow) PY ‘9| (yelow)
RISIT U (VIWIN{PiIP
o M L trisit] [ulv]iw] [n]eifP
. Screw size M8
(M8) Screw size M6 Jumper (M8) et
e L o L
FR-AZAOE-SSK-UL
Screw size
M4
Comrol clrcult
terminal block s‘
Charge
o lamp

ellow
IRIsTTlLu v w] {yeliow)

Screw size *

(M8) U version | M8 Jumper
® = UV version | M10
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31-5 Fleld Wiring Reference Table
Field wiring reference table for input (R,S,T) and output (U,V,W)
Note (*1) Manufacturer : AMP INCORPORATED, HARRISBURG, PA 17105

PHONE : 717-564-0100 TWX : 510-657-4110
(*2) Use copper wire only

Crimping terminals
Inverter model Screw size ?:;:l:;m:: ’ Type and tool type (*1) Rom‘;'-:':ttrllz; 2)
Crimping terminals Crimping tools
FR-A220E-0.4K M4 13 32959 47387 AWG14 /75°C
-0.75K 34160
-1.5K
-2.2K
FR-A220E-3.7K M4 13 32968, 34169 59239 AWG10 / 75°C
FR-A220E-5.5K M5 23 170785-2 59239 AWG10 / 75°C
171519-2
FR-A220E-7.5K M5 23 322128 Hand tool AWGS / 75°C
. 322048 59974-1
322002 Dies
322154 48752-1
FR-A220E-11K M5 23 322153 Hand todi AWGS / 75°C
321671 59974-1
Dies
48753-1
FR-A220E-15K M6 40 322053 Hand tool AWG4 / 75°C
31811 59974-1
Dies
48754-1
FR-A220E-18.5K M8 70 322074 Hand tool AWG2 /75°C
-22K 326896 59974-1
Dies
48755-1
FR-A220E-30K M8 70 322086 Foot operated AWG1/0 / 75°C
power unit
69325-3
Head
69066
Dies
48756-1
FR-A220E-37K M10 131 322095 Foot operated AWG3/0 / 75°C
power unit
69325-3
Head
69066
Dies
48758-1
FR-A220E-45K M10 131 170740-1 Foot operated AWG4/0 / 75°C
power unit
69040
Head
300430
48131
Dies
69065
FR-A220E-55K M12 219 324105 Foot operated 300MCM / 75°C
power unit
69040
Head
48816
Dies
69060
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Screw torque

Crimpingtefnginats. -

TN dhiwviee

*
Inverter model Screw size (Pound Inch) Type and tool type (*1) Remp-rating (*2)
M R X l BAS - Gllllﬁgn!m P DTS TPErav|
FR-A240E-0.4K M4 13 32959 47387 AWG14 / 75°C
-0.75K 34160
-1.5K B f
-2.2K
-3.7K . -
FR-A240E-5.5K M4 13 35787-0 59239 AWG10/75°C
- R SK v o 34160 . - .
R 32543-0,
FR-A240E-11K . Mé6: AR 7 3 322049 Hand tool_ AWGS / 75°C
-15K i 321669 59974-1
327268 Dies
48752-1 .
FR-A240E-18.5K M6 40 322051 Hand tool AWGS / 75°C
oK ' 322155 59974-1
- <30K Dles
48753-1
FR-A240E-37K M8 70 322074 Hand tool T AWG2/75°C
-45K 326896 59974-1
Dies
B ) 48755-1
FR-A240€-58K M12 13 322092 Foot operated AwG2/0 / 75°C
power unit
69325-3
Head
69066-0
Dies
48757-1
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31-6 Outline Drawings

« FR-A220E-{ 54K{5) 3, S78KiB) ] -UL [Unit: mm]
2-9¢6 hole
*Parameter :__J
unit
NEEH
2%%
Q000D w0
00 D00)) 9 § View arrow
Inverter Type C
FR-A220E-0.4K(P) 110
~ —TL FR-A220E-0.75K(P) | 125
6
o -
110
« FR-A220E-{ "1.5K(P) _,{ 2.2K(P) j.{ 3.7K(P) ji{ 5.5K(P) },{.7.8K(P) j»{ 11K ] -UL [Unit: mm]

« FR-A240E-{ 0.4K(P) J,{ 0.76K(P) },{ 1.6KP) { 2:2K(P) },{ 87K(P) [ 8.8K(P) },{ T:ek(p) j-UL

2-46 hole
‘ [ |
— ﬁ-
*Parameter =’# o
unit ~
(]
m o ] i
S
R J -
View arrow

i ¢ 200V series
| | inverter Type Alaalclaiv |k
L FR-A220E-1.5K(P) 150 [ 125 [ 140 | 41 | 142 | 6
| FR-A220E-2.2K(P) 150 | 125 | 170 | 71 [ 142 | 2.3
K FR-A220E-3.7K(P) 150 | 125 [ 170 | 71 | 142 | 2.3
FR-A220E-5.5K(P) 220 [ 195 | 190 | 66 [ 210 [ 2.3
A c FR-A220E-7.5K(P) 220 (195 {190} 66 [ 210 2.3
FR-A220E-11K 220 | 195 | 190 | 66 {210 { 2.3

é e 400V series
Inverter Type Alaa[fc|alvlKk
FR-A240E-0.4K(P) 150 | 125 [ 170 | 71 | 142 | 2.3
FR-A240E-0.75K(P) 150 | 125 [ 170 | 71 | 142 ]| 2.3
FR-A240E-1.5K(P) 150 [ 125 [ 170 | 71 | 142 ] 2.3
FR-A240E-2.2K(P) 150 [ 126 [ 170 | 71 [ 1421 28
FR-A240E-3.7K(P) 150 | 125 | 170 | 71 | 142 | 2.3
FR-A240E-5.5K(P) 220 (195 | 190 | 66 | 210 | 2.3
FR-A240E-7.5K 220 | 195 [ 190 | 66 | 210 ] 2.3
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o FR-A240E-{ 11K },i 15K },{ 18.5K i, 22K | -UL ‘ \ fUnit: mm]

2-¢10 hole

*Parameter unit{ 1—— ‘
o
| J
|
‘ View arrow
e 200V series

BA

installation (.} -4 |
position \\JF\
' e/ ai]
CJ

Inverter Type AlaalB[BA[C |y
: FR-A220E-15K 250230[400 (380190 80 | 242
=) 6 FR-A220E-18.5K 3002807450 [430}195| 80 | 202
- 10| ~
AA c FR-A220E+22K 300280]450[430]195] 80 | 202
A - , » 400V series
Inverter Type AJAAIB |BAjC|[a
FR-A240E-11K 2602301400380 100] 80 [242
FR-A240E-15K 250230 (400 /380}190| 80 |242
FR-A240E-18.5K 300 280|450 [430]195] 80 | 202
FR-A240E-22K 300|280 [450[480[195] 80 | 202
pr=mo== a poe===- a peee—e= - posea== n o
o FR-A220E- 30K |,! 37K i, 45K |,' 65K.;~UL
L.200. JL.T02 p 14 Bnedigt LT Jd:
r""‘-‘\';'_ ----- o pomeese - pe————— - .
o FR-A240E~| 30K },{-37K ;[ 45K },{ 55K j-UL (Unit: mm]
2¢Dho|e hollallaflaflafafleflaflad
fo 14— . 1
s ° | J o
= me
: View arrow
T ooun
*Parameter unit | | %ggg _+ 200V series
instg!lation '\\ al< : Inverter Type | A |AA| B |BA|BB(C | D [DD| E [EElQ | J
position [~ m|a| | : FR-A220E-30K |340]270}550|530[510[185| 10 { 10 | 10 [ 10| 78 |324
_ FR-A220E-37K_|450|38b|550|525]408/250[ 12 [ 12 [ 15| 10 130424
00000 | asop FR-A220E-45K |450]380(550{5251495250| 12 | 12 | 15 10 [130[434
FR-A220E-55K [480[410]700]675]845]250] 12 [ 12 [ 15| 10130464
6000 | 6000 )
O ¢ 400V series
oL jo_t -l inverter Typs | A |AA[ B [BAIBB| ¢ [ D |OD} E [EE[ 0|4
: ) _’l 3.2 |FR-A240E-30K [340(270 10|10 10|78 {324
AA .L— H c FR-A240E-37K 450 12 [ 15[ 10180434
le—— FR-A240E-45K |450|380) 12 | 15110130434
- FR-A240E-55K |480[410 12| 15] 10 ]130l464

é“

"* The 11K to 55K models are not equipped with the parameter unit as standard.
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31-7 Panel Cutting Dimension Diagrams -

(For using the optional heat sink outside mounting attachment FR-ACN)

e FR-A220E-1.5K to 11K-UL
e FR-A240E-0.4K to 7.5K-UL

inverter outline

e FR-A220E-15K to 22K-UL
o FR-A240E-15K to 22K-UL

A3 6-M8 screw

4-M5 screw Inverter outline C
\ V4 of | T
°oLE 3 | 33
1 ¥ 0 o—=
' T | .l =y =T
. .
5| -1—t8is r2f gt
T—1r o
(-] . ‘m (] a — i E o
] H .
| J N —cJ‘
- = 0 - - - <1
v o
0 PA . PA o
® A Unit: Al @
(Unit: mm) (Unit: mm)
Inverter Type A PA Inverter Type Al A2 | A3 | PA | B1 B2 | PB D
FR-A220E-15K to 3.7K 144 125 FR-A220E-15K 260 1 244 | 200 | 230 | 335 | 12.5| 440 | 400
FR-A220E-5.5K to 11K 212 195 FR-A220€-18.5K,22K | 310 | 204 | 260 | 280 | 385 | 12.5 | 480 | 450
FR-A240E-0.4K to 3.7K 144 125 FR-A240E-11K,15K 260 | 244 | 200 | 230 | 335 [ 12.5| 440 [ 400
FR-A240E-5.5K to 7.5K 212 195 FR-A240E-18.5K,22K [ 310 | 204 | 250 | 280 | 385 | 12.5 [ 480 | 450
e FR-A220E-30K to 55K-UL
e FR-A240E-30K to 55K-UL
N-E screw
Inverter outline AR 2 &
o S o
[+) -9~
______ .--r
[ t
[ : Q
- — eyl
of r'-'ﬂ g_’ o
[ 1
[ |
“"H PA -~
o .
A1 @ (Unit: mm)
Inverter Type Al | A2 | PA | Bi | B2 [B3 |PBY1|PB2|PB3| D1 | D2 | N E
FR-A220E-30K 330 | 265 | 200 | 12 {516 | 95 ! 540 [ 85 [ — [510 [ 15 | 6 [ ms
FR-A220E-37K, 45K | 440 [ 380 | 410 | 15 [ 510 | 70 | — [ — | s90 [495 [325| 4 | mi0
FR-A220E-55K 470 | 390 | 430 | 15 | es0 | 70 | — | — [ 730 | 645 | 245 | 4 | Mi0
FR-A240E-30K 330 [ 265 | 290 | 12 [ 516 | 95 (540 85 | — [510 | 15 [ & [ M8
FR-A240E-37K, 45K | 440 [ 380 | 410 | 15 | 510 | 70 | — | — | 500 {495 |325| 4 | Mi10
FR-A240E-55K 470 {390 | 430 [ 15 | es0 | 70 | — | — | 730 | 645 | 245 | 4 | M10
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31-8 FR-PUO2(E) Parameter Unit Dimension Diagran::

127

0000
0000

0000
Of

oo
ocoo(

adi

Panel cutting dimensions for Installation of
the parameter unit to a panel, etc.

117

M FR-PUO2(E) Specifications

@
20 ‘ :2-M3 sScrew
Effective depth 4.5

Note: The length of the installation screw should be selected
$0 that It doss not exceed the effective installation screw
depth of the paramater unit.

Operating ambience

No oil mist and corrosive gases. Minimal dust and dirt.

ltem Specifications
Ambient Operatin .10 to +50°C (Nbte 1)
temperature Storage -20 to -65°C
Ambient humidity 90%RH I Non-condensing ‘

Connected object

FR-A series inverter or dedlcated cable (FR-CBL}

Power supply

Power is supplied from the Inverter.

Connection Fitted to the inverter diractly or connected by the cable.
Display LCD (liquid crystal display, 13 characters x 4 lines)
Keyboard 24 keys (covered with polyurethane film)

Size

127 x (H) X 70 (W) x 12 (D)
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8
2-64 hole
Panel cut portion 2
7= " AN .
ol | ‘ b
A4 '
& i .
o |
LA
S . 4=
. e g w4
40 {Unit: mm])

(View as seen from the parameter unit front)

Note: 1. When the temperature is less
than about 0°C, the liquid
crystal display (LCD) may be
slower in operation. And high
temperature may reduce the
LCD lite.

2. Do not expose the liquid
crystal display directly to the
sun.



31-9 Peripheral Device List

No-Fuse Breaker (NFB) or
Voltage | Motor Output Applicable Earth Leakage cql:cun (amzm (NV) go.n!t::?:r Cables (mm?)
W) Invertor Type Standard ‘With power factor (MC) RS, T |ULV,W
improving reactor
0.4 FR-220E-0.4k Type NF30, NV30 5A Type NF30, NV30 5A $-K10 2 2
0.75 FR-220E-0.75k Type NF30, NVB0 10A Type NF30, NV30 10A $-K10 2 2
1.5 FR-220E-1.5k Type NF30, NV30 15A Type NF30, NV30 15A S-K10 2 2
2.2 FR-220E-2.2k Type NF30, NV30Q 20A Type NF30, NV30 15A S-K11,K12 2 2
3.7 FR-220E-3.7k Type NF30, NV30 30A Type NF30, NV30 30A §-K20 3.5 3.5
200V 5.5 FR-220E-5.5k Type NF50, NV50 50A Type NF50, NV50 40A $-K25 5.5 5.5
class 7.5 FR-220E-7.5k Type NF100, NV100 60A Type NF50, NV56 50A S-K35 14 8
11 FR-220E-11k Type NF100, NV100 75A Type NF100, NV100 75A S-K50 14 14
15 FR-220E-15k Type NF225, NV225 125A  [Type NF100, NV100 100A S-K6s 22 22
18.5 FR-220E-18.5k  |Type NF225 NV225150A  |Type NF225, NV225 125A $-K80 30 30
22 FR-220E-22k Type NF225, NV325 '175A | Type NF225, NV225 150A $-K95 a8 30
30 FR-220E-30k Type NF225, NV225 225A | Type NF225, NV225 175A S-K125 60 50
37 FR-220E-37k Type NFA00, NV400 250A Type NF225, NY225 225A 8-K150 80 80
45 FR-220E-45k Type NF400; NV400:300A | Typs NF400, NV400-300A $-K180 100 | 8o
55 FR-220E-55k Type NF400, NV400 400A Type NF400, NV400 350A S-K220 150 125
0.4 FR-240E-0.4k Type NF30, NV30 5A Type NF30, NV30 5A $-K10 2 2
0.75 FR-240E-0.75k Type NF30, NV30 5A Type NF30, NV30 5A S-K10 2 2
1.5 FR-240E-1.5k Type NF30, NV30 10A Type NF30, NV30 10A S-K10 2 2
2.2 FR-240E-2.2k Type NF30, NV30 15A Type NF30, NV30 10A §-K20 2 2
3.7 FR-240E-3.7k Type NF30, NV30 20A Type NF30, NV30 15A $-K20 2 2
400V 5.5 FR-240E-5.5k Type NF30, NV30 30A Type NF30, NV30 20A S-K20 3.5 2
class 7.5 FR-240E-7.5k Type NF30, NV30 30A Type NF30, NV30 30A S-K20 3.5 3.5
11 FR-240E-11k Type NF50, NV50 50A Type NF50, NV50 40A $-K20 55 | 55
15 FR-240E-15k Type NF100, NV100 60A Type NF50, NV50 50A S-K25 14 8
18.5 FR-240E-18.5k Type NF100, NV100 75A Type NF100, NV100 60A S-Kas 14 8
22 FR-240E-22k Type NF100, NV100 100A  |Type NF100, NV100 75A §-K50 22 14
30 FR-240E-30k Type NF225, NV225 125A | Type NF100, NV100 100A §-K65 22 22
37 FR-240E-37k Type NF225, NV225 150A | Type NF225, NV225 125A §-K80 30 22
45 FR-240E-45k Type NF225, NV225 175A | Type NF225, NV225 150A $-K80 38 30
55 FR-240E-55k Type NF225, NV225 200A | Type NF225, NV225 175A $-K100 50 50

31-10 Selecting the Rated Sensitivity Current for the Earth Leakage Circuit Breaker

When using the earth leakage circuit breaker with the inverter circuit, select its rated sensitivity

current as follows:

Leakage Current Example
of Cable Path during Com-
mercial Power Supply Op-
eration When the CV
Cable Is Routed in Metal
Condult (200V 60Hz)

» New Super NV series (Type SF, CF)
Rated sensitivity current: 1An>10x(lg1+Igz+lgm)
» Conventional NV series (Type CA, CS, SS)
Rated sensitivity current: 1An=10x{lg1+Ign+3x(Ig2+

Leakage Current Example
of 3-Phase Induction Mo-
tor during Commercial
Power Supply Operation
(200V 60Hz)

Igm))

Ig1,1g2 : leakage currents of cable path during . v
commercial power supply operation 2. g

Ign* : leakage current of noise filter on = z °
inverter input side g 111

Igm : leakage current of motor during g, s: 1 §. 02 .
commercial power supply operation § . L1 :gf o2 44

<Example> o o /j

2 as 8 14 22 38 80 150
58 30 60 100

Cable size (mm?)

5.5mm?x5m 5.5mm®x70m
lw"_’
NW oise
A:“ fitter . 34
— Inverter M 200v 2.2kw
79
g1 £ = = Ign

= = lg: =
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5 87 15 15 22
22 §5 11 185 30 45

Motor capacity (kW)



Note: 1.

The NV should be installed to the primary
(power supply) side of the inverter.

-'Ground fault in the output sige of the inverter

can be detected at-the rupning frequency of
120Hz or lower.

. Inthe Y connection neutral pomt grounded sys-

tem, the sensitivity current is purified against
ground fault in the inverter output side. Hence,

‘the protective ground resistance of the load

equipment should be 10Q or less.

. When the breaker is groundéd’on the output

slde of the inverter, it may be unnecessarily
operated by harmonics if the effective value is

Jess than the rating. In this case;, ote that the

-eddy current and hysteresis loss increase and
temperature rises.

Selection Exampie
(for the diagram shown on the Ieft) (mA)

Canventional

New Super NV 7 NV
Leakage current Ig1 33x Sm_ _ 0.17
ge g 1000m -
.Leakage current Ign’ 0 (without noise filter)
70m
Leakage current Ig2 33x 1600 = 2.31
Motor leakage
current igm 0.18

Total leakage current 2.66 7.64

Rated sensRivity

current (2lgx10) 30 100

For the leakage current vaiue of.the noise filter installed on the inverter input side, con-
tact the corresponding filter manufacturer. (For Mitsubishi's dedicated filters, see page

167.)
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32. USING THE FUNCTIONS

Set the functions according to the load specifications and operating condi-
tions. The following list indicates purposes of use and applied functions. The
parameter numbers indicated are those of the FR-A200E series inverters. For
the parameter numbers of the other series, see the corresponding catalog or
instruction manual.

A |B] ¢ [DIE] F |G 1JJ|K[L[ M N |0 Q |RIS|T} U VvV _[w[Xx]Y|Z
® : Indicates that the parameter must be set. ° o )
O: Indicates that the parameter may be set £ H 2 s g
as required. £ B g g s £ r s 9
32| | 33 HEE T oelsEs | |5 HERE
s I~ c 8l e [
2515 25(5 |ox|o488 | (28| 2l | [2Es S5l |5
8| 2o € £l e o < o > s |2 3
62| e £3| 9l 95| 8| 5| = s =&| &5 © E =|®
HEHEEHE HESEEE STl 588« £ 14 el =8| 5l .| 9 9
SEEEREE R EEEERFE B EE R RE R EREEEE
- €l 2|5 5| S| & ea| 8 £l & =123 =
B EER B EREEEEIHIEERIEEEEIRFHERE
8 =5|€| 5% o =g MEESR el =2 = &¢ H TAFEIERR
3] 52| ¢l o2 c| S| 6155l &= 2 22| o8| § | £ 21 el 251 92| 3| o] of 5
2 “'>==°o§'a 2 3 HEEC R ol 2= € ] ol e of=| 2
5 50,93 Sf Eol® £ gs:al_ = =% H r3 o;osg
HEEEH st 32| 5| ¥ w2 5|3 eS| ES tE| 8% e| Ec| & &l E| E
al 3812 % e 3=sI=1 N3 e 28| 22 ® ¥ E|<SE| 9 2| &la
IR HEREREIEERERENE R < S b B K E
Parameter <o |2 06|35 O] <o |O|< | F[S{u| xa| £ O] Eo [ <E|OF|wli<
Function Number Name
0 Torque boost (manual) [ ] [o] [e] [ ]
1 Maximum frequency &0 o]
e 2 Minimum frequency [ J O
S 3 Base frequency [ d L]
§ 4 Mukti-speed sefting (high speed) °
° 5 Multi-speed setting (middis spsed) )
g [ Multi-speed setting (fow speed) ®
7 Acceleration time [ ] o] (o] [ ]
8 Deceleration time [ ] o] o] [ ]
] Electronic thermal O/L relay [ ]
10 DC injection brake operation frequency [ ]
11 DC injection brake operation time [ ]
12 DC injection braks voltage [ ]
13 Starting frequency o [e]
14 Applied load selection =] Q
15 Jog frequency ole
16 Jog acceleration/decsleration time e} [ ]
17 External thermal O/L relay input [ ]
18 High-speed maximum frequency [ 4 ]
18 Base frequency voltage Q o]
Acceteration/deceleration reference
20 frequency * 0
g 21 Acceleration/deosleration time incr ts | @ o]
2 22 Stail prevention operation jevel [e]
§ 23 Stall prevention operation level at double o
‘é speed
Z 24 MuHti-speed setting (speed 4) @
g 26 Multi-speed setting (speed 5) [
2 26 Multi-speed setting (speed 6) [
3 27 Multi-speed setting (spsed 7) ®
§ 28 Muli-speed input compensation O [ ]
@ 29 Acceleration/deceleration pattern Q
30 ternal brake resistor selection e}
31 Frequency jump 1A ®
32 Frequency jump 1B [
33 Frequency jump 2A [ ]
34 Frequency jump 2B ®
35 Frequency jump 3A ®
36 Frequency jump 3B [ ]
37 Speed display ®
38 Automatic torque boost ]
Automatic torque boost operation
39 starting current Multi-function output o
terminal functions
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Function |Parameter Name 283 A5|Slo] 8|S JJ S| o £5] <= EX|8 2|8 25 3’5 frr
, Number
5 - 40 Output terminal assignment
'g §'§ é 41 Up-to-frequency sensitivity
< § Eo 42 Qutput frequengy gggcﬂon
? 22 4 Qutput frequency detection at reverse
rotation
- 44 Second aocsleration/dece|station time [ )
2 45 | Second decelerstion time LJ
£ 48 | Second torgus boost °
S 47 Second V/F (base frequency) (]
E 48 Seoond stall prevention operation current
3 49 Second stall prevention operation
3 frequency
50 Second output frequency detection
51 Inverter LED display data selection [ ]
- E 52 PU main display data sslection [
25 53___| PU level display data sslection e
28 54 FM terminal function selection ele ‘
2 85 Frequency monitoring reference ole
56 Current monitoring retarence ol
Automatie 57 Restart coasting time
restart
functions 58 Restart cushion time
Aﬂ:';?::i 59 Remote setting function selection
' 60 Intslligent moda sslection ®
61 Reference | for intelligent mode Q
62 Ref. | for intelligent mode acoel. o]
63 Ref. | for intsitigent mode deoel. o
€4 Starting f for elevator e
65 Retry seleotion
- 86 Shll_provcmion operation reduction
- starting frequency
%’ 67 Number of retries at alarm occurrence i °®
5 68 Retry waiting time [ ]
b= 89 Retry count display erasure [
'% 70 Special regenerative brake duty
3 71 Applied motor
2 72 PWM frequency selection
2 73 0 to 5V, O to 10V selection
i 74 Response time for analog signal
o 75 Elo.sat‘ selection/PU disconnection
\
78 Alarm code output selection
77 Parameter write disable sslection
78 Revetse rotation prevention selection
79 Operation mode selection
80 Motor capaci
81 Number of motor poles
145 Parameter uni language switahing
> 185 RT activated econdition
g, 156 Stall prevent. select. at regensration '
%1 157 __ [ OL signal waiting time :
< 158 AM terminal function sslection
158 PWM t decrease at tow speed
$00 FM terminat calibration
5 901 AM terminal calibration L
5. 902 Frequency setting voltage bias o] [
S 903__| Frequency setting voltage gain ple[ &
5 = 804 Frequency setting current bias Lo] [ 2
905 Freguency setting current gain o] [ ]




33. DEFINITIONS OF THE HELP FUNCTION DISPLAYS

| HELP key

Press twice.
READ
1 MONITOR 1 Frequency... L. Frequency [H2]
2 PU Oper 2 Cumrent........occeee. ~— Current [A]
3 Pr.List 3 Voltage............... —— Voltage [V]
4 Pr.Clear 4 Alarm His ... L. Error definitions (See Section 28-1.) *When more than eight alarms have
5 Alarm Hist occurred, the e.ariier ones are cleared.
5 F Command......... -l Frequency setting (Enter the set frequency) [Hz]
6 Alarm Clear 6 RPM.....coovurennnnn, —. Running speed (indicates the motor speed or travel speed) [r.]
7 Inv.Reset 7 Shaft Trqun.. _|. Motor torque (force generated by the motor under magnetic flux vector
8 T/Shooting control) [%)]
8 DC LinK.coreeereeneen. L. Converter output voltage (DC voltage in the converter) [V]
9 Br DUty % ..ovvvnnenns j_. Regenerative brake duty [%]
10 Therm OL ... - Electronic overcurrent protection load factor [%]
11 Poak l..ocivmnnee. —- Output current peak value [A]
12 DC Peak V .......... . Converter output voltage peak value (maximum value of the converter
output voltage) [V]
13 /P Power............ —. Input powsr (pawer currently being used on the input side) [kW]
14 O/P Power.......... -, Output power (power currently being used on the output side) [kW]
15 I/P Signal............. . ON/OFF states of the input terminals (STF, STR, etc.) "HRON JOFF
16 O/P Signal.......... . ON/OFF states of the output terminais (STF, STR, etc.) "M ON O OFF
| HELP key |
Press twice.
1 READ | 1 PU : Diectly .......... 4— . PU operation mode directly set from the ten-key pad
2 PU Oper 2 JOG : Jogging...... 4———— JOG operation mode
3 Pr.List
4 1 Setting MODE ...... READ SETTING MODE HELP 0 Trq.Bstt
5 e, e
& 3 Set Pr.List....... 1 <HELP> 2 Min.F1
7 READ
4 Def. Pr.List............ - 3 VFbaseF1
8
Values Iin each parameter fist
can be changed.
Pr.o -
Pr.1 D
to
READ | pr.231 —_
Pr.900 4096
Pr.go1 S Current status Graph display
to READ 0 Trq.Bst1
' HELP Pr.o
Pr.914 — % k %
010 30
DEF.Pr.LIST READ
Pr.0 6.0
READ | Pr. 120.0
Pr.2 0.00
to
Pr.231
Pr.ooo
to
Pr.914
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l HELP key l

Press twice.
1 1 Clear Pr. READ Clear Pr. WRITE Ctear Pr.
2 2 Clear Al.......... _|BEAD | Exec  <WRITE> Execm’m
3 — 3 Clear None ......... -+ Cancel<CLEAR>
4 Pr.CIORS e i EAD gy
5 Alarm Hist.
6 Alarm Clear. Clear Pr.
7 Inv.Reset
8 T/Shooting Executing
E?. Return to the prgvlous screen.
READ Errar detinftions (See Section 28-1.) *When more than eight alarms
have occurred, the earller ones are cleared.
READ ALARM CLEAR
Exec <WRITE>
Cancel<CLEAR>
INV.RESET
Exec <WRITE>
Cancel<CLEAR>
[Assumed cause)
SHIFT
1 M.Not Run M.NOT RUNNING V/F Setting
2 M.Spd Error STF, STR Error?
3 M.A/Dec Err both are OFF See Pr.3,4,
4 M.Curr. High or ON 19,47
SHIFT
Inv.Output
Hz
A v
<SHIFT>
SHIFT
Set S
O —— Hz
Set S
—— Hz — O
SHIFT
Inv.Output
Hz
A \Y
<SHIFT>
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