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DANGER

Voltage is present on capacitors for five minutes after input
circuit is open. Risk of electric shock and/or electrical energy-
high current levels.

WARNING

Disconnect electrical supply before servicing the electrical
system.

Do not change the wiring while power is applied to the circuit.

Do not check signals during operation.

WARNING

Refer to this manual for connection of circuits and the rating of
auxiliary circuits.

Be sure to ground AF-3000 using the ground terminal G(E).

Never connect main circuit output terminals T1(U), T2(V),
T3(W) to AC main circuit power supply.

CAUTION

Separate motor overcurrent, overload and overheating
protection is required to be provided in accordance with

CANADIAN ELECTRICAL CODE, PART I and NEC. )

This instruction manual is composed of
2 sections: The first section describes
handling, wiring, operation,
maintenance/inspection, troubleshooting
and specifications of the AF-3000
Digital Compact Inverter. The second
outlines the digital operator
performance, constants, operation, etc.

Before using the AF-3000, a thorough
understanding of this manual is
recommended for daily maintenance,
inspection and troubleshooting.

In this manual, "constant (No.[_Il_1)"
indicates the item number of control
constant set by digital operator.
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DANGER

Voltage is present on capacitors for five minutes after input
circuit is open. Risk of electric shock and/or electrical energy-
high current levels.

WARNING

Disconnect electrical supply before servicing the electrical
system.

Do not change the wiring while power is applied to the
circuit.

Do not check signals during operation.

WARNING

Refer to this manual for connection of circuits and the rating of
auxiliary circuits.
Be sure to ground AF-3000 using the ground terminal G.
Connect the motor to output terminals T1, T2, T3. Connect

an AC power supply to input terminals L1, L2, L3 (for 240 V
single-phase series, connect only to L1 and L2).

CAUTION

Separate motor overcurrent, overload and overheating
protection is required to be provided in accordance with
CANADIAN ELECTRICAL CODE, PART I and NEC.

144

DO EWON =

N =

PP NNNNDOD OO0 N
WM =

[ T ST W N T I N A (U (P G QT (T T S G .
My -

N
N—l

2.3
2.31
2.3.2
2.3.3
24
2.5
251
252
2.6
2.6.1

AF-3000 INVERTER MAIN UNIT ....ccooiiiiinieninincscsessisesnsrssssssssnsens
PARTS NAMES OF AF-3000 ...cccuvsiiiiminnmiiimmiimimaiasiisssiosininm
BECEIVING coviinimioiivosssisetasiasiesinm et s i iba ossiss
NaMBPIENS DA ... ccuvsvesmmrammemsssasnessssnansasssnsasssnsssessssesssnensnssnsesssnsrnsnens
Type Designalion i adiimrmman
Transportation .......
Mounting Space
LOCAION scnsivnisnsivvivivsntrmssssmsunivisiasdismsapesdusinssi in sobansssassmsnsassnainavaiasnses
b2 L5111 € T ———
Terminal Cover Mountlng!F{emowng and Termmal Posmon
Standard WIinng DIagram w.sacasississisnsssmssesmiiiaii o
Main Circuit .....ccccocvveeerrnnne reereensernensesnnesnernesseessessesssesasssneseesse 10
Control CIrCUIt .c.vnmsasmmnnavmininanmaniiamnaie. 20
OPERATION ......cccovvrvrrirenns s s O
Precoparation GRECK . .cmssisssmmsssssssesssssmisssmmamrrismiarispempsosasnsey o0
Pre-operation Setting .. SRR s 25
Test Run Method .. R R s sy, O
Inverter Status Dlsplay LEDs OO PRSR .|
Digital Operator Display .. R R e R 30
Check Points at Test Run R AN Y SR SN PR S RIS S )
Periodical Inspection i uauniinniiinamiiimiiiidaiiiniiniem i
High Voltage Test . . FT T ORUPTOPPPOPPTRIRRE.: <
FAULT DISPLAY AND TROUBLESHOOTING crreererenesenennes O34
Checking of Causes .. R TP PPr T
Alarm Display and Contents RSNSOI - .
Corrective Action for Motor Faults ............cccccecvvicciniiinininnnniccnininnne.. 40
SPECIFICATIONS siinnisisimmninsbaiimeninmniiiet 42
Specifications ............
Dimensions in inches {mm) ................................................................ 50
DIGITAL OPERATOR (0S-9) .. sy ol
DIGITAL OPERATOR MOUNTING!HEMOVING PR - |
DESCRIPTION OF DIGITAL OPERATOR DISPLAY AND

OPERATING SECTIONS . iasinns 52
FUNCTION/CONSTANT SETFING SRR . DY
DRIVE Mode and PRGM {Program) T, [os [- LA -
Constant Reading and Setting .. TR EnaEs D6
Precautions on Constant Seﬂmg nsESRRssew DO
DIGITAL OPERATOR OPEHATION EXAMPLE ERCIRIPRRMISHETRRSOR . 0
CONSTANT INITIALIZATION AND WRITE-IN PHOHIBIT sgsnmenesiivs OB
Constant Initialization (Operation to return to factory settlng} e B2
Constant Write-in Prohibit (Only constant reading possible) .. R -
CORRECTIVE FUNCTION .. o veeneee B4
Adjustment of Frequency Semng Value Output Frequency Blas

(No. 23) and Gain (No. 22) .. B A e TR i |




2.6.2 Calibration of Frequency Meter ... 66
27 MONITOR .. OSSR -
2.7.1 Typical Momtor Contents and Display (DRIVE Mode} 68
2.7.2 Monitoring of Fault Contents .. . 69 f \
28 FUNCTION/CONSTANT LIST . 70 CAUTION
2.8.1 First Functions (Constant Nos. 00 to 19) 70
2.8.2 Second Functions (Constant Nos. 20 to 31) ....cccceceveinnee. 73 . .
2.8.3 Third Functions (Constant NOS. 30 10 59) ............ooovvrrrr. 75 All the potentiometers of AF-3000 have been adjusted at the
2.9 DESCRIPTION OF FUNCTIONS AND CONSTANTS 79 factory. Do not change their settings unnecessarily.
o PASSWORD SETTING ...ocouurveeieeieniecriesiesssessesssssesasssssssssassaes 79 Do not make withstand voltage tests on any part of the AF-
* OPERATION MODE SELECTION .....ccovuuriniriieminissessessnsssesseninsncieees 80 3000 unit. It is electronic equipment using semiconductors and
¢ 4-STEP SPEED CHANGE .......0cccostureussissnsessssssassssssmssnssssssssssessesseerseess | 82 vulnerable to high voltage.
» S-CURVE PATTERN SELECTION icocicssiuesssssssssinsemssinissssssasonsnsiiariusosss 83 Make sure to tighten screws on the main circuit and control
* V/f CHARACTERISTIC SETTING ....ccoueruemrrmneemmemniscnrissessenniennnnes 84 circuit terminals. Refer to installation instructions for torque
+ JOG OPERATION . ettt essenseninseeniens | 8B values. See par. 1.5.3 “(5) Wire and terminal screw sizes.”
« ACCEL/IDECEL TIME SETTING s BT Handle with care so as not to damage the inverter during
« OUTPUT FREQUENCY CONTF{OL (GAINIB!AS} e BB transportation.
« ELECTRONIC THERMAL OVERLOAD PROTECTION SOOI - - Do not pick up by the front cover or the unit cover (plastic
« MULTIFUNCTION ANALOG OUTPUT MONITOR SETTING..........c.cc.... 90 portion). Use the die-cast portion.
« OUTPUT FREQUENCY LIMIT .. i O
« MOTOR STALL PREVENTION FUNCTION R DD ADVERTISSEMENT
* FULL-RANGE AUTOMATIC TORQUE BOOST ...................................... 94
* MULTIFUNCTION CONTACT INPUT FUNCTION SELECTION ............ 94 Des tensions subsistent aux bornes des condensateurs pendant
* MULTIFUNCTION PHOTO-COUPLER OUTPUT FUNCTION................. 98 cing minutes aprés I'ouverture de circuit d’entrée.
* DC INJECTION BRAKING . s B9 Couper I'alimentation avant d’entreprendre le depannage du
» FREQUENCY/CURRENT METEF{ CALIBF{ATION creveeneeniensesseesennse 100 systéme électrique.
* OVERTORQUE DETECTION FUNCTION .....vvuueuueurerneeesensensessenenees 101
+ CARRIER FREQUENCY .. T, | . ATTENTION
« ARBITRARY SPEED DETECTION LEVEL
ADJUSTMENT AND SELECTION . e 103 Une protection distincte contre les surintensités, la surcharge et
. Z';EC;L_;E:?; ;g?;ci?\rsggnanEE;Jg?ON —— 105 la surchaufee de moteur doit étre fournie conformément AU
° N A )
MACHINE VIBRATION OR SHOCK... corerneninnisssisssessessessesseeses 108 g%%%%%%ﬁﬂé%g E ;EES?EEIC%EE PREMIER EARELS
+ SPEED SEARCH FUNCTION... RN, | 7
« CONTINUOUS OPERATION AT MOMENTARY
POWER LOSS... I cervvensrsssesneneenss 109
* AUTOMATIC RESTART FUNCTION AI-_I'ER A FAULT 112 \ A
* ACCEL/DECEL HOLD COMMAND.........c.covvemeeremereeneessessesssnssennneenees 114
2.10 PROTECTIVE FUNCTIONS . cerereeressesseseiensne. 116
211 WARNING AND SELF-DIAGNOSIS FUNCTIONS ......orcccooorrsccrr 120

iv



e N

WARNING
Twist wires together before inserting in grounding terminal.

CAUTION

Separate motor overcurrent, overload and overheating
protection is required to be provided in accordance with
CANADIAN ELECTRICAL CODE, PART I and NEC.

Use 75°C copper wires only.

Low voltage terminals shall be wired with Class I Wiring.

When mounting units in an enclosure, remove the top,
bottom and terminal covers.

ADVERTISSEMENT

Enroulex les fils ensemble avant de les introduire dans la
borne.
Des tensions subsistent aux bornes des condensateurs
pendant cinq minutes aprés I'ouverture de circuit d’ entrée.
Couper I'alimentation avant d’entreprendre le depannage du
systeme électrique.

ATTENTION

Une protection distincte contre les surintensités, la surcharge et
la surchaufee de moteur doit €tre fournie conformément AU
CODE CANADIAN DE LELECTRICITE PREMIER PARTIE
et LE NATIONAL DE LELECTRICITE.
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The AF-3000 is an ultra-compact, all-digital inverter
which provides low noise operation.

Two types are available : 1) with digital operator or
2) with drive status indicating plate (indicating plate).

The digital operator allows maximum utilization of
the drive by providing access to the inverter's program
constants and operation variables.

The model with the indicating plate provides status
and fault codes while preventing unauthorized access to
the programming constants. It is also useful for those
applications where the programming operator can be
moved from one unit to another.

1.1 PARTS NAMES OF AF-3000
* With digital operator

AF-3000

PROTECTIVE COVER

FRONT COVER (TOP/BOTTOM,

TEQMINALCOVER A—DIGITAL OPERATOR

05-9 (STANDARD])

DIE-CAST CASE

MTG HOLE
- With indicating cover INDICATING COVER
The indicating cover shown to the
. . . 1 TATUS
right will be mounted in place of the "o T e Tsior
a . . . - . 0 L] AU
digital operator which is installed in T Thum
the unit. g ﬁ :.:. oH
Ld (=3 oV uv
L4 1 | oc GF |
o o |cer

o vor OO

© : BUNK
® : LIGHT OFF




AF-3000

1.2 RECEIVING

This AF-3000 has been put through demanding tests at
the factory prior to shipment. After unpacking, check
the following.
* Verify the part numbers with the purchase order
sheet and/or packing slip.
* Transit damage.

If any part of the AF-3000 is damaged or missing,
immediately notify the shipper.

1.2.1 Nameplate Data

1.2.2 Type Designation

Nema 1

AF-300 2 Al0 - U

AF-3000 Series
Inverter

Voltage class
2 : Three-phase, 200-230 V
4 : Three-phase 380-460 V
S :Single-phase, 200-230 V

Specifies
UL-Listed CSA-
Certified component

Applicable kW rating
Al0 : 0.1 kW

A20 : 0.2kW

to

3A7 : 3.7TkW

y '
INVERTER :
MODEL — —| MODEL : AF3002 - AT5 -
INPUT INPUT : AC 3PH 200 - 230V 50,/60Hz 55A
SPEC
. TPUT
OUTPUT : AC 3PH 0-230V 19kVA 5A ort B
LOTNO. —=| LOT No. : MASS : 2.0kg | = MASS
. SERAL
SER No. : MO
L'O'

Input "A" indicates a decimal point.
Nema 4
AF30 E2-AI0 - U
AF-3000 Series Specifies
Inverter UL-Listed CSA-

Certified component

Applicable kW rating

Voltage class

E2 : Three-phase, 200-230 V

E4 : Three-phase 380-460 V

ES : Single-phase, 200-230 V
Input

Al10 : 0.1 kW
A20 : 0.2kW
to

3A7 : 3.TkW

"A" indicates a decimal point.



SPECIFICATIONS

1.8.2 Dimensions in inches (mm)

N

Hm

b e i e i e

’ Wm 3z
W D
Ratings Dimensions

Volt Weight
e HP oW H Hm W | wm D d 9
1/8-1/2 0.1-0.4 in 5.91 543 | 413 | 366 | 3.94 | 020 |243b

mm 150 138 105 93 100 50 | 1.1kg

200-230 1-2 0.75-1.5 in 591 543 551 5.04 547 0.20 441 b
3-Phase mm 150 138 140 128 139 50 | 20kg
Input 35 2237 in 787 | 732 | 551 496 | 669 | 022 |728b
mm 200 186 140 126 170 55 | 33kg

1/8-1/2 0.1-0.4 in 5.91 543 | 551 | 504 | 547 | 020 | 490

. mm 150 138 140 128 139 50 |22kg
200-230 12 0.75-1.5 in 787 | 732 | 551 | 496 | 669 | 022 | 660b
1-Phase mm 200 186 140 126 170 55 | 30kg
Inpul 3.5 2237 in 787 | 728 | 748 | 689 | 748 | 024 | 110D
mm 200 185 190 175 190 60 | 50kg

1/8-1/2 0.2-0.4 in 7.87 7.32 5.51 4.96 4.72 0.22 4.41 b

mm 200 186 140 126 120 55 | 20kg

380-460 12 7515 in 787 | 732 | 551 | 49 | 669 | 022 |661b
3-Phase mm 200 186 140 126 170 55 30kg
35 2237 in 787 | 728 | 748 | 689 | 748 | 024 |10.141b

mm 200 185 190 175 190 60 | 46kg
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DIGITAL OPERATOR

2. DIGITAL OPERATOR (0S-9)

The digital operator (OS-9), mounted directly on the
inverter, is an AF-3000 exclusive use operation panel
which can perform operation, change the control
constants and monitor operation status.

2.1 DIGITAL OPERATOR MOUNTING/REMOVING

The digital operator can be mounted and removed in the following
procedures. It cannot be mounted
or removed during current
conduction. Be sure to turn off the
inverter power supply and mount/
remove it after the charge lamp is
extinguished. Unless otherwise, it
may cause malfunction.

[How to mount operator |
Insert the operator in the direction
of the arrow mark until it goes to
the end.

[ How to remove operator |

(1) Press in the direction of (1)
and, at the same time, lift it
in the direction of (3) to
remove the terminal cover.

(2) Lower the lever in the.
direction of 3 and insert
the minus driver in section
A. Then lift the operator in
the direction of @) to
remove it.

OPERATOR

TERMINAL _
COVER




DIGITAL OPERATOR

2.2 DESCRIPTION OF DIGITAL OPERATOR DISPLAY AND
OPERATING SECTIONS
Display
Displays set value of each function or
monitoring values such as frequency and
1~ ~ Mode Display LED - - - -----—--—-- output current. (5 digits)

Red lamp lights when controlled by external
terminal commands.

Mode Selection Key

SEQ: When RUN/STOP signal is M= = Depressing this key changes mode.
through terminals. 0" 8" &' staonird (DRIVE or PRGM)
REF: When frequency ref. is through ]
terminals VF and IF. [N L: oL, o ) Display Selection Key
¥ Depressing this key changes the display.
e DSPL 2
( DRIvE [ See next page for explanation.
- ' DATA
Red lamp lights at FWD run. 208 Il &ﬂ[ ENTER Read/Write Key

Red lamp lights in DRIVE mode and lights indicated data from memory. Depressing the

off in PRGM mode. ( iy I lo stor ) second time enters displayed data into

_________________________ DIGITALYOPERATOR 05 -9 mmy.

1

1

i

i

]

I

i

i

i

I

]

I

]

i

i

]

i

1

i

]

Red lamp lights at REV run. ,'_
F 3 = i

! T '( i | | Vq Nediy Depressing this key recalls and displays
]

1
L
]

B

Mumeral Change Key

Changes numeral such as set values and
constant signals.

A: Increase

V: Decrease

—=Run Command Key - -------=-----~- ]
Run command key to operate ;
by digital operator. |

Effective only in drive mode. i

1
1
1
1
1

1

I

[}

[}

]

1

[}

1

1 L 5

! Press and hold to jog in the direction Digit Selection Key

1| selected by % at the jog speed Selects numerical digits.

|| set in constant No. 17. Effective only in | | This key resets operation at faults.

|| Drive Mode. L

1 1

1 1

| | Selects FWD or REV run. i INV. OUTPM
| | Effective only in DRIVE mode. ; STOKEY \[GTOP) KEY

I 1 4 ! ] H

! : FREQUENCY SET! I " T

| | *Red lamp lights by depressing ! 4 ; ! '

'] RUN. ! Law | @ | O 0 ® °
\ : ; I e | G | © ° o o
: *Red lamp lights by depressing :. & LIGHT © BLINK e LIGHT OFF

! STOP. !

N i o o et e e |

* RUN or STOP lamp charges in accordance with the operations
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2.3 FUNCTION/CONSTANT SETTING
2.3.1 DRIVE Mode and PRGM (Program) Mode

DRIVE mode

PRGM mode

54

Selection of DRIVE mode or PRGM mode can be
performed by using the (5w | key when the

inverter is stopped. When function selection or a
change of set value is required, switch to the PRGM
mode.

* Operation is enabled.

- An operation can be performed by { "B e

© s10p ) Jos I or % ' keys.

- Frequency reference value can be changed during
running.

* Program (function selection, constant setting) can
be changed. Operation is not enabled.

Display Contents of DRIVE Mode and PRGM Mode

- Display contents of the digital operator differ
according to selected mode (PRGM/DRIVE).

* The constant group to be displayed is changed each
time display selection key [ oo ) is depressed.

- If a fault occurs, the contents are displayed.
Additionally, since the contents of the latest fault are
stored, maintenance, inspection or troubleshooting
can be performed quickly by checking the contents
by the digital operator.

DRIVE MODE

MODE SWITCHABLE ONLY WHEN STOPPING J

| PRGM MODE '—t PR —| DRIVE MODE

* Refer to Par. 2.8
"FUNCTION/

CONSTANT LIST".

g ———— .

A}

o

Frequency reference
value display/selting

Output frequency

. i If a fault occurs, the
monitor display

== conlents are displayed.

1 @
Qutput current Fault reset ! RE;;T )
monitor display

i

—
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2.3.2 Constant Reading and Setting

The AF-3000 has various functions for the optimum
operation. The first functions are those basic to drive
motors. The second are for basic applications. The
third are more advanced application functions. Use it
with the set values according to the load conditions or
operation conditions of the matching machine. Control
constants are read or set by the digital operator. Set
constant (No.00) as follows:

(1) 1st functions (constant Nos.00 to 19) can be set/read :
No.00 =1 (Factory setting)

(2) st and 2nd functions (constant Nos.00 to 29) can
be set/read :
No.00 =2

(3) 1st, 2nd and 3rd functions (constant Nos.00 to 59)
can be set/read :
No.00 =3

56

<Typical setting>
+ The following shows an example where acceleration
time (No.09) is changed from 10 seconds to 5
seconds.
+ Other constants can be changed in the same operation.

Enter the program mode. } Depress ( ERSM | key. (no-G 1
Select constant No. to be Change the value with gy
set or changed. M
; (8) o [7) e
Constant set value is n _
displayed. Depress |amen) key. onn
[Conslanl is set or changed. l Change the value with 0055
(8] or (V] ey.
|Set value is written in. ] Depress key and End
check that End is displayed.
(End is displayed for 1 second.) A
The data are displayed again CCk
after End is displayed.

[Constant No. is displayed. Depress l ose ) key Lno '_S_Sr,

S

to display constant No.

Note : Check that is displayed for each constant setting. Constants cannot be
changed simultaneously.

57



2.3.3 Precautions on Constant Setting

58

- Perform constant setting securely.

Improper setting may cause functions not to operate
or protective function to operate.

- Record the constants of which setting has been

changed.

Recording the final setting of constants is effective
for maintenance or early troubleshooting. Refer
to the Par. 2.8 "FUNCTION/CONSTANT LIST"
which has a column for entering setting of constants
on page 70.

* Change control constants little by little.

Do not change the motor control constant setting such
as V/f maximum output frequency, etc. rapidly.
Change it little by little, checking the motor current or
load machine status. Changing setting very rapidly
may affect the inverter or machine.

« Setting Error

In the following cases, the set value blinks for 3
seconds and the data before changing are returned.

* When a value exceeding the setting range is set
- If the following condition is not satisfied in the

multifuncion input selection constant setting :
Multifunction input selection 1 (No. 32)
Multifunction input selection 2 (No. 33)

« If the following conditions are not satisfied in the V/f

constant setting :

Max. output frequency (No. 02)=Max. voltage
frequency (No. 04) > Intermediate output frequency
(No0.05)=Min. output frequency (No. 07)

For the following setting, intermediate output
frequency voltage (No. 06) is disregarded :
Intermediate output frequency = Min. output
frequency.

For details, refer to "V/f CHARACTERISTIC
SETTING” on page 84.

- If the following condition is not satisfied in the

frequency reference constant setting :

Set frequency reference (Nos. 13 to 17)=Max. output
frequency (No. 02) X Output frequency upper limit
value (No. 24)

For details, refer to "V/f CHARACTERISTIC
SETTING” on page 84 and "OUTPUT
FREQUENCY LIMIT" on page 91.

- If the following condition is not satisfied in the

frequency reference upper / lower limit value setting :
Frequency reference lower limit value (No. 25)
=Frequency reference upper limit value (No. 24)

59



2.4 DIGITAL OPERATOR OPERATION EXAMPLE

The following shows an example of digital operator
operation.

Operation Pattern

FWD
RUN 60 Hz
FWD H
RUN 15 Hz |
/S S/ i i STOR
: : FWD. JOG |I i ! :
POWER . d I |
SUPPLYON:' EAD. BN : j
FREQ. REV.RON) .
MODE CHANGE REFERENCE |
WALUE CHANGE 1
REV. 60 Hz
y
ipti i Digital
[Description] [Key Operation] [ D;f;lﬂayopﬂ'alor]

"
J
]

( Turn ON ) - Frequency reference Y
power supply /  value is displayed. s

LED lamp [F wDlights.

- Check rotating
direction. (FWD is
default on power ON.)

Change - PRGM mode is selected. 2AvE no-0 i

operation DATA

mode. + Constant (No.1) data is displayed.
(&) (v) L[5

- Set value is changed.

* Set value is written in. End
(End is displayed for 1 second.) :
The data are displayed again S bon
after End is displayed. Ml

Frequency * DRIVE mode is selected.

Selting €
15Hz  Change reference value. yaN I @ 080
- Set value is wrillen in. e [ Fo: ‘Fj
S blinking for I e ) T
(3 [;Esonds). & ENTER (Stops blinking for 3 seconds.)

* Select output frequency [ I

monitor display.

60

(Cont'd)

[Description]

[ FWDrn_| - Running operstion.

Change

frequency
reference value

60 Hz

REV
60 Hz

- Select frequency
reference value
display.

+ Change reference

value.

* Write in set value
(stops blinking
for 3 seconds).

+ Select output frequency

CReve .

monitor display.

* Decelerating to stop

Change to REV run.

[Key Operation] [ gigilla] Operator ]
isplay

- 55
RUN -
LED lamp lights.
[Coon ) 5™’

i

DN At

DATA nenn
ENTER FE6GE
680

DSPL

LED lamp lights.

@
LED lamp lights.
( b]inks

while decelerating.)

(]
STOP
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2.5 CONSTANT INITIALIZATION AND WRITE-IN PROHIBIT 2.5.2 Constant Write-in Prohibit (Only constant reading possible)

2.5.1 Constant Initialization (Operation to return to factory - The following shows an example where 0 is written in
setting) to constant (No.00) [password (No.00) setting/reading
. Write in 8 to constant (No.00). ﬁgb[l':j ]f.'lrst functions (constant Nos. 01 to 19) reading
[Description] [Key Operation] [Digital Operator
Display ] [Description] [Key Operation] [Digital Operator]
_ Displa
* Select PRGM mode. no-G i + Select PRGM mode. (5= [E'D)fg';'%
+ Select constant (N0.00). [ V/] no-00 - Select constant (No.00). [/ (058
» Constant (No0.00) data is (oam AT . - Constant (No.00) data i — R
displayed. L& di(s):lsayrfl:dF 0.00) data is @) L Ci]+
- Change the set value.  [,5,) (A [ o8] . Change the set value.  [15) [A) (V) oo
+ Write in the set value. — — oo T
o oaTa End ] * Write in the set value. oatA | Endl
(End is displayed () S (End is displayed for =R —
for 1 SCCOI’Id.)_ [_ __Sﬂ T 1 second.) L N
The data are displayed The data are displayed

again after End is displayed. again after End is displayed.

* Differs according to the setting data before changing.

. - Lo P, * Differs according to the setting data before changing.
o -

f The display ritiog in o ; alter write-in. ‘This indicates that nitialization is For details, refer to PASSWORD SETTING” on page 79.

62

63



2.6 CORRECTIVE FUNCTION

2.6.1 Adjustment of Frequency Setting Value,
Output Frequency Bias (No.23) and Gain (No.22)

Any desired value of output frequency for frequency set
value (0 to 10V or 4 to 20mA) can be set.

<Example> Adjust so as to obtain 10% speed (6Hz) at
frequency setting voltage OV and 100%

speed (60Hz) at 8V.
[Set constant (No0.23)=0.10 and constant
(No.22) =1.23.]
[Description] [Key Operation] [Digital Operator
Display
- Select PRGM mode. ( Eg—ﬁ,ig‘ | RO
<Bias>
- Select constant (No.23). [ A\ ] P E |
+ Data (No.23) are OATA Ann
displayed. ENTER Ly
- Change the set value. |“§, ) l Vv | Fay ﬁ
+ Write in the set value.
(End is displayed for @]
1 second.) nn
The data are displayed again Y
after End is displayed.
T 15 display 123 GAIN :
(No. 22) e
e
/ |
g I
100 p———————— '
REF. INPUT : |
LEVEL (%) | I
I
GAIN : |
I
BIAS I I
(No. 23) 10 | :
! I
| | |
1 | |
0 8V 10V

FREQ. SETTING VOLTAGE (V)
64

<Gain> —
- Select constant (No.22). @ [no-22]

. T nn
D 1022 -
+ Change the set value. E&J @ Lr__iﬂ *
* Write in the set value. ———
(End is displayed for [ End]
1 second.) L_-'_B__?]
The data are displayed L3

again after End is displayed.

*How to calculate gain

100 - b 10x + b
() 6=
a 100

X=

[AY]
-

X can be obtained by equation (1).
100 - 10

X = = 1125
Then by substituting x obtained in equation (1) for equation (2) to
obtain G :

G- 10x 1125+ 10 - 1205

100
=123

(a: Setting voltage at 100% frequency (V)
In this example, since 100% speed (60Hz) is obtained at 8V,
a =8§.
b : Bias level (%)
In this example, since 10% speed (6Hz) is obtained at frequency
setting voltage 0V, b =10.
G : Gain set value

In this example, it is 1.23.
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2.6.2 Calibration of Frequency Meter Frequency Meter Calibration

Calibration of frequency meter or ammeter connected to e ; : v
the inverter can be performed even without providing a [Description] (Key Operation] [[I))li%;la;lyoperator]

calibration resistor.
<Example> When the frequency meter specifications are

3V (1mA) full-scale, 3V full-scale output is - Select PRGM mode. €3 (no-C!]

used at maximum output frequency -

[constant (N0.02)] operation. - Select constant (N0.45). [ o ) [A] [ V] [no-45 ]

[Set constant (No.45)= 0.30.] e

- Data are displayed. S L 80

) ] 53]
! . - - Change the set value. @ @ VX s oy

U )
_D_ No. 45 hi \_/ - Write in the set value. DATA e d_J
3V, 1 mA (End is displayed for ENTER L—<2d
oM 1 second.)
> The data are displayed [ 830]

again after End is displayed.

* Since analog monitor gain is set to 1.00 prior shipping, 10V is output at maximum
output frequency [constant (No.02)] operation.

Note : By data display of constant (N0.45) in the program mode, voltage at 100% level

according to the constant (No0.45) set value is output by the meter calibrating function

without any conditions.

(Example) Assuming constant (No.45) = 0.30: 10V X0.30 = 3V is output without any
conditions.
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2.7 MONITOR

Frequency reference value, output frequency, output
current and fault contents can be monitored.

2.7.1 Typical Monitor Contents and Display (DRIVE Mode)
The monitor item is changed every time the key

is depressed.
Key Operation | DRIVEMODE | Typical Display
FREQUENCY Aann ] )
[ES'El REFERENCE FG02G0 |
VALUE DISPLAY/
SETTING
OUTPUT
[ pseL FREQUENCY [
MONITOR
DISPLAY
<> If a fault occurs,
the contents are
displayed.
OUTPUT
DSPL | CURRENT (@SR < =
MONITOR Fault reset
DISPLAY
I DSPL] no_'y”_"?/
No. CICIREADING
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2.7.2 Monitoring of Fault Contents

- If a fault occurs, the fault contents are displayed with
priority over other display items.

Depress the key or turn on the fault reset input

signal to reset the fault.

- Since the latest fault content data are stored in the
inverter, even if the power supply is turned off, they
can be monitored after the power supply is turned on
again.

(1) Checking fault contents

The latest data are stored in the constant (No.48).
(except UV)

(2) Clearing fault contents

3)

The contents are cleared by setting "6" to the
constant (No.00).

Or they are also cleared by constant initialization.
[Set constant (No.00)=28 or 9.]

At this time, other constants are changed to the
factory setting values. Therefore, record all of the
constant data before initializing constant.

Faults to be stored

OC (overcurrent), OV (overvoltage), OH (cooling
fin overheat), OL1 (motor overload), OL2 (inverter
overload), OL3 (overtorque detection), EF4, EF5
(external fault), CPFO5 (AD converter fault).

For details, refer to Table 1.8 "Fault Display and
Contents” on page 35.
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FUNCTIONS & CONSTANTS

2.8 FUNCTION/CONSTANT LIST
2.8.1 First Functions (Constant Nos. 00 to 19)

) » Initial User | Refer-
Function | Mo. Name Description Setting Set | ence
Values | Page
0 : Password (No. 00)
setting/reading and first function
(constant Nos. 01 to 19) reading
Constant possible
Group 1 : First function (constant Nos. 00
Selection to 19) setting/reading possible
2 : First and second functions
(constant Nos. 00 to 29)
00 | Password setting/reading possible 1 79
3 : First, second and third functions
Fault (constant Nos. 00 to 59)
Contents setting/reading possible
Clear 6 : Fault record clear
8 : Initialize factory reset
9 : Initialize factory reset 3-wire
ﬁ{;::;t-anl control )
e 10 : Factory reset — UL unit
zanan 11 : Factory reset 3-wire control — UL
unit
1st digit = 0: Master frequency
reference — Control
circuit terminals VF and
CM; or IF and CM
Constant inputs
Method Bt =1 : Master frequency
Belection: |5 | Sionai ?;‘;‘(')‘:;"e —Operator | 55414
Belncuon 1 2nd digit= 0 : Run by control circuit (0009) 80
terminal run command
=1 : Run by operator run
Stopping command
Method 3rd digit = 0 : Deceleration to a stop
Selection =1 : Coasting to a stop
Output 4th digit = 0 : Free choice V/f with
vA Voltage output voltage limiter
Patt!arn Limiter =1 : Free choice V/f without
Setting Selection output voltage limiter

* The first to fourth digits indicated in the description of constant
(No. 01) mean the following digits. This also applies to the other

constants.

t The value in parentheses is factory set value of models without digital
operator (with indicating cover).
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, » Initial | User |Refer-
Function | No. Name Description Setting | Set [ence
Values| Page
02 [oooe™ | setting unit: 0.1 He, 600z
Frequency Setting range : 50.0 to 400.0 Hz
Maximum | Setting unit: 0.1V, .
03 Voltage Setting range : 0.1 to 255.0 V 230V
Maximum
Voltage
QOutput Setting unit : 0.1 Hz,
04 Frequency | Settingrange : 0.2 to 400.0 Hz 600 Hz
(Base
Frequency)
v/f Intermedi
Pattern | Sltﬁrput %) Setting unit : 0.1 Hz, 15 Hy
Setting Frequency Setting range : 0.1 to 399.9 Hz 84
Intermediate
06 Output Setting unit: 0.1V, 11.0V
Frequency | Settingrange : 0.1 to 255.0 V )
Voltage
07 hoﬂ:]r:::r::im Settlng unit : 0.1 Hz, 1.5 Hz
Frequency Settingrange : 0.1to 10 Hz
Minimum
Output Setting unit: 0.1V, 110V
08 Frequency | Settingrange : 0.1t0 50V 0
Voltage
Acceler- . .
) ; Setting unit: 0.1s,
First 09 ??0"1 Setting range : 0.0 to 600.0 s 5.0s
Accel/ me
Decel Time Decel
seting o st | setting unit: 0.1, 50
Time 1 Setting range : 0.0 t0 600.0 s Us o
Acceler- Seti o
ation etting unit: 0.1 s, 100
iggsd " Time 2 Setting range : 0.0 to 600.0 s s
Decel
Time ler-
Setting Et?g,f o Setting unit: 0.1, 100s
12 Time 2 Setting range : 0.0 t0 6000 s )

* For 460 V class

, the value is twice as that of 230 V class..
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. . . User |Refer-
Function | No.| Name Description S'Q“ﬁ'if"g ot ke
Values | Page
13 Frequency | Setting unit: 0.1 He, 10.0 Hz
Reference 1| Setting range : 0.0 to 400.0 Hz ’
Frequency | Setting unit: 0.1 Hz
1 A ] I
4 |Refererce 2| Settingrange : 0.0 t0 4000Hz  |200HZ
Frequency| o |Frequency | Setting unit: 0.1Hz, 50.0 Hz
Refer- Reference 3| Setting range : 0.0 to 400.0 Hz 82
oy 16 | Freauency | Setting unit: 0.1 Hz, 40.0 Hz
Reference 4| Setting range : 0.0 to 400.0 Hz
Jog Setti i
etting unit: 0.1 Hz, 6.0 Hz
17 | Freauency | Setting range : 0.0 to 400.0 Hz
1st digit = 0 : Electronic thermal over-
load motor protection
provided
= 1: Electronic thermal
overload motor pro-
tection not provided
2nrd digit = 0 : Electronic thermal
overload character-
Electronic istics is for standard
Thermal Motor motor
Overload | 18 | Protec- = 1 : Electronic thermal over-
Motor tion load characteristics is | 0000
P : Selection for constant torque
rotection
motor 88
3rd digit=0:  Electronic thermal
overload time constant is
of standard rating
=1: Electronic thermal
overload time constant is
of short term rating
4th digit : Not used
Electronic
Thermal Motor Setting unit: 0.1 A,
Overload | 19 | Rated | Setting range : t
Reference Current | 10 to 120% of inverter rated current
Current

*+ Can be changed even during run.
The maximum setting frequency to be set to frequency reference is the maximum frequency

(No. 02).

t Initial setting differs according to the inverter capacity.
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2.8.2 Second Functions (Constant Nos. 20 to 29)

initial | User [Refer-
Function | No. Name Description Setting | Set _|ence
9| Values | Page
REV Run Istdgt= 0: REV run enabled 80
Prohibit =1: REV run disabled
2nddigt=0: STOP key effective
Operator from Clond[rol circuit
K terminals during run
grtgcped:,ie =1. STOP key ineffective —_
Run Signal from control circuit | pgoo
20 Selection 2 terminals during run
3rd digit Not used.
Stal 4th digit = 0: Stall prevention during
Prevention deceleration provided
During = 1: Stal prevention during 92
Decel deceleration not
eceler- provided (when
aton braking resistor
connected)
1st digit : Not used.
Anslo o 2nddgt=0: Analog monitor -
nalog utput
Monitor Monitor =1 glrjg?gt Z\%?\?fgc—y 90
i Selection 9
Selection output current
21 (Analog monitor gain is set by
constant No. 45.) 0000
3rd, 4th digit
S-curve
S-curve Accel/decel MNot ) 02|05 (10
Accel/decel | Selection Provided | sec | sec |sec a3
Selection | "3rgDigt | 0 [ 1[0 [1
4th Digit 0 0 1 1

73



Initial User |Refer-
Function | No. Name Description ! Set |ence
Setling Values | Page
2o | Freauency Setting unit : 0.01, 100 &8
Reference Gain | Setting range : 0.01 to 2.00
23 | Frequency Setting unit : 0.01, 000 88
Reference Bias | Setting range : -1.00 to 1.00
Frequency Setting unit : 1%, 100%
24 | Upper Limit Settingrange : 0to 110%
Frequency 91
Limit
Control y .
o5 | Frequency Setting unit : 1%, 0%
Lower Limit Settingrange : Oto 110%
DC Injection Setti_ng unit : 1%,
26 | Braking Setting range : 0 to 100% 0; 50%
Current inverter rate
current
bC DC Injection ; ;
Y : 5 Setting unit : 0.1 s, =
Injection 27 | Braking Time f ; 05s 99
Braking at Stop Settingrange: 00to50s
DC Injection : i,
28 il Setting unit: 0.1s, 00s
S{%ﬁ';-tg e Settingrange : 0.0tc50s
Torque Automatic : ;
Compen- | 29 Setting unit : 0.1, 10
Sation égr?ue Boost | Setting range : 0.0 to 3.0 94
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2.8.3 Third Functions (Constant Nos. 30 to 59)

Function

No.

Name

Description

Initial
Setting

User
Set
Values

Refer-

ence
Page

Stall

Prevention

30

Stall Prevention
Level during
Acceleration

Setting unit : 1%

Setting range : 30 to 200% of
inverter rated
current

Note : Stall prevention during

acceleration does not operate at

200%.

170%

3

Stall Prevention

Level during
Run

Setting unit : 1%

Setting range : 30 to 200% of
inverter rated
current

Note : Stall prevention during run

does not operate at 200%.

160%

92

Multifunction Selection

Contact
Input
Signal

32

Multifunction
Input Selection 1
(Terminal ES
Function
Section)

0: FWD/REV run command (3-

wire sequence selection)

External fault (NO contact

input)

External fault (NC contact

input)

Multi-step speed reference 1

Multi-step speed reference 2

JOG command

Accel/decel time select

External haseblock (NO

contact input)

External baseblock (NC

contact input)

Search command from

maximum frequency

10 : Search command from setting
frequency

11 : Accel/decel prohibit

wo oUW 3%

33

Multifunction
Input Selection 2
(Terminal DF
Function
Selection)

External fault (NO contact
input)
External fault (NC contact
input)
Multi-step speed reference 1
Multi-step speed reference 2
JOG command
Accel/decel time select
External baseblock (NO
contact input)
External baseblock (NC
contact input)
Search command from
maximum frequency

: Search command from
setting frequency

. Accel/decel prohibit

w [++] OB W ™M

= 3

94
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Initial User |Refer-
Function | No Name Description 5”’ 3 1 set |ence
eUNG |y /alues | Page
Carrier Carrier Setting unit: 1 (2.5 kHz) 4
Frequency | 40 Settingrange: 1106 (2510 | youy 102
Adustment Frequency 15 kH2) { /]
a1
J— to | Not used (Setting disabled.) — -
a4
Analog
Monitor Analog Monitor | Setting unit : 0.01,
Scale 45 | Gain Setting range : 0.01 to 2.00 100 100
Calibration
1st digit = 0: Continuous operation|
after momentary
Momentary Operation power loss not
Power Selection after provided .
Loss 46 | Momentary =1: Cfftmunuous operation| 0000 109
. after momentary
Protection Power Loss power loss provided
2nd, 3rd, 4th digits = Not used.
Setting unit : 1 time,
Fault Retry Setting range : 0 to 10 times
Fault Retry | 47 | oo ction Note : By sefting 0 times, fault 0 12
retry function becomes disabled.
Fault The latest fault is displayed . - o
Trace 4g | Fault Record (setting disabled).
Software PR PROM No. is displayed _ . .
Version 49 OMNo. (setting disabled).

; initial | USer |Refer-
Function | No. Name Description Setting Set It;nce
Values |Fage
0: Running
Multifunction 1: Frequency agreement
Output Selection | 2 :  Zero speed
_5 34 |1 (Terminal DV | 3: Frequency detection {output 0
1;3 Functign frequency = frequency
2 [photo- Selection) delection level)
‘5 coupler 4 : Qvertorgue detection 98
.g g;tp;t 0: Running
3 | Sign .
% Multifunction 1: Freguercy agreement
= Output Selection| 2 :  £ero speed _
35 |2 (Terminal UF |3: Frequency detection (output 1
Functipn frequency = frequency
Selection) delection level)
4 : Owvertorque detection
Desired
i it: 0.1Hz
Speed 36 Frequency Setting unit: 0.1 H, 0i0 Mz 103
Detection Detection Level | Setting range : 0.0 to 400.0 Hz
1st digit = O : Overtorque detection
rnot provided
= 1: Overtorque detection
provided
2nd digt = 0 : Detected only
frequency agreement
mqm = 1: Detected during
37 Hon running 0000
Function
Over- Selection 3rd digt = 0 Operation continues
torque after overtorque 101
Detection detection
= 1: Output shut-off at
overtorgue detection
4th digit : Mot used
Setting unit : 1%,
3g | Overtoraue Setting range : 30 to 200% of 160%
Detection Level inverter rated
current
39 Overtorque Setting unit : 0.1s,
Detection Level | Setting range : 0.1 10 10.0 s 01s
76
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Function No. Name Descripti Initial Lésetr iy
. ption i 15 ence
Setting | yajues | Page
Prohibited Setting unit : 0.1 Hz,
50
Frequency 1 Setting range : 0.0 to 400.0 Hz 00wk
. Prohibited Setting unit : 0.1 Hz,
'2:22:::;9; 51 | Frequency2 | Setting range : 0.0to 400.0Hz |°° 2 105
50 Prohibited Setting unit : 0.1 Hz, 0.0 Hz
Frequency 3 Setting range : 0.0 to 400.0 Hz ’
Prohibited Setting unit : 0.1 Hz,
- Width Setting range : 0.0 to 25.5 Hz e
Setting unit : 1%,
Speed 54 a%?;?] ig?:fh Setting range : 0 to 200% of 150%
Search inverter rated current 107
Control 55 | Minimum Setting unit : 0.1 s, 058
Baseblock Time| Setting range: 0.5t05.0 s ’
V/f during Setting unit : 1%, <
C Speed Search | Setting range : 0 to 100% 1%
0 : Running
: 1: Frequency Agreement
Relay g::::funder 2 : Zero Speed
Contact 7 | out s:;t 3 : Output Frequency
Output S P = Frequency Detection Level
: (Terminal . f
Signal FA, FB, FC) 4 : Overtorque Detection
A 5 : Operation Mode
6 : Fault Output
58 to 59 Not Used
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2.9 DESCRIPTION OF FUNCTIONS AND CONSTANTS
Constant Nos. are indicated as .

PASSWORD SETTING

Item Name Constant to be Set Factory Preset
Constant Group Selection (0] 1
- [0]=0

Password [0] setting/reading and the first function ([0]
to [19) reading are enabled.

This setting prevents constant from being reset by
improper operation after completion of constant

setting.

(0] can be written in.
- [0]=0 The first functions can be read.
- [0]=1 The first functions (0] to [19) can be set and

read.

The first and second functions ([0] to 29) can
be set and read.

The first, second and third functions ([0] to
59)) can be set and read.

Fault history is cleared.

All control constants can be initialized.
Terminal functions are returned to the factory
setting.

All control constants can be initialized.
Terminal functions are of 3-wire sequence.
Refer to "MULTIFUNCTION CONTACT
INPUT FUNCTION SELECTION" on page
94,
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OPERATION MODE SELECTION

Item Name Constant to be Set Factory Preset
Start/Stop Procedure 0011 (0000)*
Reverse Rotation Prevention 0000

80

* The value in parentheses is factory setting of models with indicating cover.

- Start procedure
Operation can be performed from the operator or

control circuit terminal input.

(1] =X X 00( X means 1or0.)

1st digit

0 : Frequency reference from control
circuit terminal

1 : Frequency reference from the
operator

2nd digit
0 : Start/stop control from control

circuit terminal
1 : Start/stop control by the operator

* Stop procedure
Stopping mode can be selected according to the

application.
=X0 X X
rd digit

0 : Deceleration to a stop
1 : Coasting to a stop

* Reverse rotation prevention
Prevents accidental selection of reverse rotation.
REV run command is disregarded if input.

=% X X1

1st digit
0 : Reverse rotation is possible.
1 : Reverse rotation is impossible.

Note : The first to fourth digits indicated in the description of the

constant mean the following digits.

]=0000

[=

1st digit

2nd digit
3rd digit
4th digit
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4-STEP SPEED CHANGE

Item Name Constant to be Set Factory Preset
Multi-speed Frequency Reference (i3 to [ig See page 72.
Multi-speed Operation Function &, & See page 75.

FREQUENCY
REF.

TERMINAL

FWD RUN REF.

REV RUN REF.

MULTI-SPEED REF.1 @

MULTI-SPEED Rer.2 (0P

Up to 4 steps of speed can be set by contact input by
setting multi-speed references to multifunction contact

input terminals.

This eliminates the need for an analog signal
thereby enabling operation even at low speed without

being affected by noise. See the following example.
(When setting [32] = ES, = DF)
- Set according to run specifications.

I
WASTER
FREQUENCY

g)

(g e

g e

|
CLOSED

|
1
L
|
L
L
L
! |
|

I
|
|
|
I
I
1
|
|
|
|
I
I
|
|
|

[
I
|
t
[
[
|
|
|
|
|
|
|
I

1
|
|

—+

® |
OPEN |
I
T
|CLOSE

D

1 ]

OPEN | CLOSED |

OPEN

TIME

Note : Frequency reference can be changed only if it is selected by multi-speed

reference.
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S-CURVE PATTERN SELECTION

Item Name

Constant to be Set

Factory Preset

S-curve Pattern Selection

2]

0000

To prevent shock at machine starting/stopping, accel/decel in S-curve
pattern is enabled by the setting of [21].

=00XX
3rd, 4th digits
00 : S-curve section not provided
(linear accel/decel)
01 : S-curve section 0.2 second
10 : S-curve section 0.5 second
11: S-curve section 1 second

FREQUENCY

REFERENCE QUTPUT FREQUENCY

—_—

|
I
| 7
I

——=— TIME

S-CURVE CHARACTERISTIC TIME (Tsc)

Note : S-curve characteristic time refers o the time from the acceleration rate 0 o
regular acceleration rate determined by the sct acceleration time.
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The following shows the time chart at FWD/REV run
switching at deceleration to a stop.

FWD RUN COMMAND —— ,I
REV RUN COMMAND e lf” i
: -7 DECELERATION | SS;E;,’&S?%NE
o : !
ACCELERﬁiTION MINIMUM | AT STOP

-\ OUTPUT |

[N 1 I
OUTPUT FREQUENCY — == === == e FREGUENCY[Z); |
MINIMUM =x MINIMUM m oy
OUTPUT = QUTPUT

NCY
S.-CURVE CHARACTERIS‘FI“I?SES? N cceLeraTIN N el " IRCELERSTION
N ()
V/{f CHARACTERISTIC SETTING
Item Name Constant to be Set Factory Preset
Max. Qutput Frequency 2] 60.0 Hz
Max. Voltage 3] 2000V
Max. Voltage Output Frequency (4] 60.0Hz
Intermediate Output Frequency (8 1.5Hz
Intermediate Output Frequency Voltage (6] 11V
Min. Qutput Frequency 1.5Hz
Min. Output Frequency Voltage 11V
Output Voltage Limiter Selection 0 0000
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* V/f pattern setting

Any desired V/f pattern can be set for special
specifications, too. Any V/f pattern can be set
according to the load characteristics. The factory
preset value is set to 60 Hz saturation type pattern.

Factory Preset
VOLTAGE VOLTAGE
K1) | | [3] 200v
|
I |
V/f PATTERN (6] L—— I l
SETTING (&) P |
Uln SN (@ (8] 11
0o (7 5@ [2 rrea 0 15Hz  BOHz rRreq,
(7] 5! (4] (2]

Note : If an excessively large value is set in low-speed area (3Hz or less), motor
overheat or inverter malfunction may occur. Change the constant gradually
monitoring load or motor current.

* Output limiter selection

When V/f is set to excessively large value, an inverter
fault may occur. Therefore, in order to prevent
malfunction, the upper limit is provided for the output
voltage. However, the setting is not necessary under
normal operation.

=0 XXX
4th digit
0 : Desired V/f with output voltage
limiter
1 : Desired V/f without output voltage
limiter
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JOG OPERATION

250 v

OUTPUT =«

OUTPUT VOLTAGE
VOLTAGE 40V

LIMIT PATTERN

1 1
O [@ /40 [a] ouTPUT FREQUENCY
(MAX VOLTAGE OUTPUT FREQUENCY)

* For 460 V class, the value is twice that of 230 V class.
If "1" is set, V/f matching the motor characteristics

ACCEL/DECEL TIME SETTING

Item Name Constant to be Set Factory Preset
Acceleration Time 1 (9] 5.0
Deceleration Time 1 L ol 5.0
Acceleration Time 2 [ 100s
Deceleration Time 2 (12 100s
Accel/Decel Time Select (32, 33 See page 75.

must be selected.

Item Name Constant to be Set Factory Preset
Jog Frequency Reference Setting 07 6.0 Hz
Jog Reference Selection 3, & See page 75.

86

To select the jog mode, close between terminals ) -

Jog operation can then be performed by closing the

FWD/REV run command (when setting [32] = 5).

Depressing the key on the digital operator
performs the same operation.

FORWARD
_RUN

o7 | REVERSE

FREQUENCY TIME

]

|
JOG SIGNAL

; ON

]

FORWARD RUI\II ON |

SIGNAL
REVERSE RUN [ON]
SIGNAL

- Each item can be set from 0.0 sec to 600 sec.

The set time indicates the interval required before the
maximum output frequency setting [ 2] is reached.
Accel/decel time can be set for two-step switching
using multifunction contact input, even during
running.

Between control circuit terminals ©F) -

- Open : [9] and [10) are selected.

* Closed : [l1] and [12 are selected.

(when setting [33] = 2)

QUTPUT
FREQUENCY

Note : S-curve accel/decel reducing shock at motor starting is also
enabled. When S-curve accel/decel is needed, refer to "S-CURVE
PATTERN SELECTION" on page 83.
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OUTPUT FREQUENCY CONTROL (GAIN/BIAS)

Item Name Constant to be Set Factory Preset
Freguency Reference Gain 7 1.00
Frequency Reference Bias FZ] 0.00

Output frequency (gain/bias) can be set freely according
to frequency setting (0 to 10V or 4 to 20mA ).

@X@f-—-—---- e
P
—— 2~ OUTPUT FREQUENCY
100% {24 UpPER LIMIT VALUE
| (Refer to "OUTPUT FREQUENCY
: LIMIT" on page 91.)
BIAS |
- |
2. X[23 [ ! FREQUENCY
0 10V SETTING
(4 mA) (20 mA )

For the setting method, refer to Par.2.6.1 "Adjustment
of Frequency Setting Value, Output Frequency Bias
(No. 23) and Gain (No. 22)" on page 64.

ELECTRONIC THERMAL OVERLOAD PROTECTION

Item Name Constant to be Factory Preset
Motor Type 0000
Motor Rated Current =

88

Motor output current is detected by the inverter built-in
electronic thermal overload function, and inverter
exclusive-use motors or standard motors are prevented
from overloading. (It is not necessary to mount the
thermal overload relay externally. However, to
connect several motors to one inverter, a thermal
overload relay must be inserted for each motor. It is
necessary to reduce carrier frequency according to the
wiring distance between the inverter and motor when
thermal overload relays are inserted. For details, refer
to the precautions on wiring described on page 18.)

=Motor rated current value
Set the motor rated current value according to the
value on the motor nameplate.
[§=Xx X 0 X
2nd digit
0 : Standard motor
1: Inverter duty motor

[18=X X X 1 can make electronic thermal overload
function disabled.
Ist digit
0 : Electronic thermal overload
protection provided
1 : Electronic thermal overload
protection not provided

=X QX X

3rd digit

0 : Electronic thermal overload time
constant is used for standard motors
or inverter duty motor (standard
ratings)

1: Electronic thermal overload time
constant is used for motors other
than described above (short-term
ratings)
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MULTIFUNCTION ANALOG OUTPUT MONITOR SETTING

Item Name Constant to be Set Factory Preset
Qutput Monitor Select @ 0000
Analog Monitor Gain s 1.00

Either output frequency or output current can be
monitored by analog output between control circuit
terminals ¢ and €. (0 to 10V output)

Rl=x X 0 X
"L Not used

Output contents between control
circuit terminals ) - &

2nd digit

0 : Output frequency monitor

1 : Output current monitor

Analog output monitor gain can be set by (5.

Additionally, analog output monitor voltage is output as shown below :
Output frequency monitor :

Output voltage (V)

10V X [

Max. output frequency

= Qutput frequency X

Output current monitor :
Output voltage (V)

10V

Note : Since output current becomes approx. 200% maximum of the inverter rated
current, output voltage is clamped at approx. 11V when [5 is used at 1.00 and the
inverter rated current is exceeded. To keep linearity, set 43 to approx. 0.5.
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OUTPUT FREQUENCY LIMIT

Item Name Constant to be Set Factory Preset
Qutput Frequency (Speed) &
Upper Limit L 100%
Output Frequency (Speed) _
Lower Limit ) 0

The upper and lower limits for the output frequency can
be set. When the lower limit is not 0, acceleration to
that lower limit setpoint begins until frequency
reference reaches the lower limit value when the start
command is input.

QUTUT
FREQUENCY

=]

100%
FREQUENCY COMMAND

Note : By setting 24 to 110%, frequency up to [2] X 1.1 can be

output.

(Example) Assuming [2] = 60Hz, [24 = 1.1, up to 66 Hz can be
output. However, when the voltage exceeds 400 Hz, it is
clamped at 400 Hz.
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MOTOR STALL PREVENTION FUNCTION

Item Name Constant to be Set Factory Preset

Operation Level for Stall
Prevention during Acceleration 170%

Operation Level for Stall

Prevention during Running By 160%
Stall Prevention Function during -
Deceleration 0 0000
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Automatically adjusts output frequency according to the
load so as to continue operation of the machine without
stalling the motor.
- Stall prevention during acceleration
If the motor current exceeds the value set to 30 during
acceleration, acceleration is stopped until the motor
current is reduced to the 30 set value or less.

MOTOR CURRENT
30

QUTPUT FREQ.

TIME

- Stall prevention during running

If the motor current exceeds the value set to (31
because of impact load during running, output
frequency is automatically lowered. When the motor
current is reduced to the set value or less, the
motor starts acceleration again and the operation is
continued.

MOTOR CURRENT
31|

+ Stall prevention during deceleration

Automatically adjusts deceleration rate with
monitoring DC voltage to prevent overvoltage during
deceleration. Set "1" for connecting braking resistor.

=0X X X
4th digit
0 : Stall prevention during deceleration
enabled

1 : Stall prevention during deceleration
disabled

* When the motor load is large or accel/decel time is

short, the accel/decel time may be longer than the set
value because of the stall preventive function.
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Set Value and its Functions

FULL-RANGE AUTOMATIC TORQUE BOOST

Set Value Function Page
Item Name Constant to be Set Factory Preset 0* FWD/REV run command (3-wire sequence selection) —
Torque Compensation Gain ) 1.0 1 External fault (NO contact input) 118
2 External fault (NC contact input) 118
Automatic control of V/f ratio according to the load 3 Multi-step speed reference 1 82
torque ensures tripless operation and optimum output 4 Multi-step speed reference 2 82
current. Therefore, tripless operation with excellent 5 JOG command 86
Zpetrgy-sa\‘;mtg etfecllhns _avalla;ble. \thenz the' w:rmg 6 Accel/decel time select 87
AEREOER DERNCEIL D6 HIVELSE anes IO 13 on_g 7 External baseblock (NO contact input) 122
(normally approx. 100 m) and when the motor torque is _ 125
a little short, increase torque compensation gain 8 External baseblock (NC contact input)
gradually, checking the motor current. Normally, no g Search command from maximum frequency 107
adjustment is necessary. 10 Search command from setting frequency 107
" Accel/decel hold command 114
MULTIFUNCTION CONTACT INPUT FUNCTION Terminal function at 3-wire sequence selection.
SELECTION
AF-3000
Item Name Constant to be Set | Factory Preset PRI RN AEN CLOSED", |- MOVENTARY)
Multifunction Contact Input Function B2, 3 Refer to page 75. | RR ] STOP COMMAND
(STOP WHEN "OPENED"| - MOMENTARY)

5 o——=4 FWD/REV RUN

The function of control circuit terminals E) and BC SE(L&%%N "OPEN"
can be changed if necessary. Set [32] < [33]. ¥ REV RUN ‘CLOSED"
Terminal &) function : Set to [32].

Terminal @ function : Set to [33].
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Set Value and its Functions

96

Set Value Function Page
1 External fault (NO contact input) 118
2 External fault (NC contact input) 118
3 Multi-step speed reference 1 82
4 Multi-step speed reference 2 82
5 JOG command 86
6 Accel/decel time select 87
7 External baseblock (NO contact input) 122
8 External baseblock (NC contact input) 122
9 Search command from maximum frequency 107
10 Search command from setting frequency 107
1" Accel/decel prohibit command 114

+ Contact input capacity is 24 VDC 8 mA or less.
- Circuit leakage current at signal OFF must be 100 x A
or less.

Wiring Example (Open-collector Input)
24V

SEQUENCER, ETC.

_‘<JT% @h

I AF-3000

* The control signal line should not be longer than
50 m.

* To drive the contact input by transistor, use one rated
for 50 V, 50 mA or more.

« Circuit leakage current at the signal OFF must be
300 pA or less.

97



MULTIFUNCTION PHOTO-COUPLER OUTPUT FUNCTION

Item Name

Constant to be Set

Factory Preset

Multifunction Contact Output Function

3, 3

See page 76.

DC INJECTION BRAKING

Item Name

Constant to be Set

Factory Preset

05s

Functions of control circuit terminals - and @ - @

can be switched.
Function of terminal between @ - at "L" : Set into
Function of terminal between @ 2 at "L" : Set into

Set Value Function
0* In operation
i Frequency agreed
2 Zero speed
3 Frequency detection {output frequency=frequency
detection level)
4 Overtorque detected

* Factory preset value of 34
t Factory preset value of (35

* Maximum output capacity is 48 VDC 50mA.
* To drive an inductive load, be sure to insert a free-wheel diode to
control surge voltage.

48 VDC MAX,
INDUCTIVE LOAD

@.® N

¥=

i ~_
| 2 FREE-WHEEL DIODE
(100 V 100 mA OR MORE)
AF-3000
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DC Injection Braking during Stop

DC Injection Braking at Start 00s

DC Injection Braking Current 50%

* DC injection braking at stop

Prevents overrun at stop.
If output frequency becomes

minimum output frequency
or less, DC injection brake is THEQUENCY "‘"‘\

applied for the time set by 7 Y [°777°

and the motor is stopped. By
setting 0.0 s to , DC CURH'ENT ______ |
injection braking becomes

disabled: the motor coasts to a (-
stop when the output frequency  rrequency —
1s less than the minimum output /

frequency[ 7].

* DC injection braking at start. CURRENT
Starts a coasting motor without |

tripping even when the L..l
direction of rotation is
unknown,

When the run command is
input, DC injection brake is
applied for the time set by ,
and the motor stops. Then the
motor starts operation.

* DC braking current
DC injection braking current 100% equals the inverter rated
current. It is set to 50% at factory prior to shipping.

TIME

TIME

TIME

TIME
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FREQUENCY/CURRENT METER

CALIBRATION

Item Name Constant to be Set Factory Preset
Analog Monitor Gain 45 1.00
QOutput Monitor Selection @ 0000

OVERTORQUE DETECTION FUNCTION

Item Name Constant to be Set Factory Preset
Overtorque Detection Level 160%
Overtorque Detection Time 0.1s
Overtorque Detection Signal &, @ See page 76.
QOvertorque Detection Selection 0000

Fre(ﬁencyk:urrent meter connected to the inverter can be calibrated
by without using a resistor for calibration. For the setting method,
refer to Par. 2.6.2 "Calibration of Frequency Meter" on page 66 and
"MULTIFUNCTION ANALOG OUTPUT MONITOR SETTING"
on page 90.

Selection of output between control circuit terminals @ - @

Bl=X X0 X
2nd digit
0 : Output frequency
1 : Output current

FREQUENCY/CURRENT METER
(3V 1mAFULL SCALE)

——
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When excess load is placed on the machine, the
increase in motor current is detected. If current
exceeding the value set by [38]lasts for a time exceeding
the value set by [39], the overtorque detection signal is
output to control circuit terminal @Y or @9 until the
current is reduced to the [3§| set value or less. To output
the signal to control circuit terminal @V, set [34] to 4,

and to @, [335] to 4.

MOTOR CURRENT

-—- - _ HYSTERESIS 5%
1
I 1 | I
|
MULTIFUNCTION + — T TIVE
QUTPUT SIGNAL i I :
(OVERTORQUE : | !
DETECTION SIGNAL) emdd ON on L
R T S

101



The setting can select overtorque detection only
during agreed speed or during running. Additionally, it
can select continuous operation or output shut-off at
overtorque detection.

=X00%

2nd digit

0 : Detected only during agreed speed

|1 : Detected during running

3rd digit

(0 : Continuous operation after overtorque
detection

1 : Output shut off at overtorque detec-
tion

CARRIER FREQUENCY

Carrigéf{,%%: NCY 1 Maximum Continuous Output Current
1tod Up to 100% of inverter output current
5 Up to 90% of inverter output current
6 Up to 80% of inverter output current

If wiring distance between inverter and motor is long,
reduce the carrier frequency. For details, refer to wiring
precautions on page 17.

ARBITRARY SPEED DETECTION LEVEL
ADJUSTMENT AND SELECTION

Item Name

Constant to be Set

Factory Preset

Item Name Constant to be Set | Factory Preset
Frequency Detection Level 0.0 Hz
Multifunction Contact Qutput Function B, See page 76.

Carrier Frequency

4

102

Changing the carrier frequency reduces RFI noise and
leakage current without increasing motor noise.

Carrier frequency (kHz) = 2.5 kHz x set value

Lt | 2] 28] 4% 5 | 6 | "Factory preset value
H [
|
= CARRIER FREQUENCY ——
| Low) (HIGH) |
s METALLIC NOISE e
(RATHER FROMMOTOR o |
HIGH) AUDIBLE)

Note : Reduce continuous output current for changing the frequency
to 5or 6.

This function is used when operation at an arbitrary
speed must be indicated. By setting either set value to
multifunction contact output function ([34] , 35]), the
following signal output to control circuit terminal
® or () is enabled. Set 1 or 3 to [34] or [35] when the
signal is to be output to control circuit terminals

©v and @), respectively.
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(1) Set value
= 1: frequency agreed

2) Set value

RELEASE WIDTH

DETECTION _  _—__ +44H

WIDTH Jo- - 1

+2 Hz = = FREQUENCY
, \ REFERENCE

QUTPUT : !

FREQUENCY / _—

FREQUENCY | .

AGREED SIGNAL

RELEASE WIDTH

PROHIBITED FREQUENCY SETTING

Item Name Constant to be Set Factory Preset
Prohibited Frequency 1 1) B 00Hz
Prohibited Frequency 2 1 s 0.0 Hz
Prohibited Frequency 3 - 5 0.0Hz
Prohibited‘ﬁidth B3l 1.0 Hz

= 3: output frequency 2Hz
= frequency detection level o pur A -\ _}_ [36]
FREQUENCY e

I
I
1
FREQUENCY CLOSED |

DETECTION SIGNAL

However, when "frequency agreed" is selected, the
frequency agreed signal is turned OFF immediately at
stop signal input.

DETECTION WIDTH
+2 Hz

OUTPUT FREQUENCY ! |
RUN SIGNAL

I
FREQUENCY AGREED _____ |—1

SIGNAL
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To operate the inverter without resonance caused by machine system
characteristic frequency, resonance generating frequency can be
prohibited. This function can be also for dead band control.

0
s/
I
OUTPUT e
FREQUENCY Ly B3
B2l /i1
(e
=53
FREQUENCY
REFERENCE

Constant-speed operation is prohibited within the prohibited range.
However, output frequency is not prohibited during acceleration or
deceleration for smooth acceleration or deceleration.

(1) Prohibited frequency 1 to 3 ([50 to [52))
By setting the value to 0.0Hz, this function becomes disabled.
Set prohibited frequency 1 to 3 as described below :
Prohibited frequency 3 52J= Prohibited frequency 2 [
< Prohibited frequency 1 [0

(2) Prohibited width (3))
By setting the value to 0.0Hz, this function becomes disabled.
The range to be prohibited is : 50 to 52 - B0 to £3< prohibited
range < 0 to 52+ 50 to 53
(Example) When prohibited frequency 1 is 45Hz and the
prohibited width 53 is 2.0Hz : Prohibited range = 43 to 47Hz.
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CONSTANTS EFFECTIVE FOR REDUCTION OF
MACHINE VIBRATION OR SHOCK

The following constants are effective for reduction of

vibration or shock.

SPEED SEARCH FUNCTION

Item Name Constant to be Set Factory Preset
Speed Search Function (2, B3 See page 75.
Speed Search Operation Level B} 150%
Minimum Baseblock Time E 05s

Constant 1
Effectve Method | robeset | o Adiustment oo
Shock
’ Lgnde?gﬁﬂags?orque @ o8] See page 71. | Decrease or increase V/f, 71
- To increase =) 1.0 Decrease or increase 94
generating torque . torque boost.
@1 0000 Set“S-curve accel/decel. 83
To reduce shock at (8], m] 100s Increase accel time. 87
acceleration | = 3
ncrease stall prevention
& 170% level during accel. 92
aJ 0000 Set coasting to a stop. 80
7] 0000 Set S-curve accel/decel. 83
To reduce shock at 10 100 .
Praliacrig (g, 2 Os Increase dectel time. a7
7] 1.5 Hz Decrease or increase
@ minimum output frequency. 84
Decrease DC injection
= 0% braking current. 99
Vibration
To decrease carrier 4
frequency 2 102
106

When the motor during coasting is started during
changing operation of commercial power supply and
inverter, etc., the motor can be operated without
tripping by using the speed search function.

The speed search command is input from
multifunction contact input terminals E) and ©p). For
the functions of terminals &) and @), "6" or "7" is set

to 32| or [33].

When setting to "6" :  Search from maximum
frequency

When setting to "7": Search from setting fre-
quency

By closing the search command during baseblock
and inputting the run command, speed search is
started after the inverter output is shut off for the
minimum baseblock time [53).

When the inverter output current is larger than the
set value of the speed search operation level , the
speed search operation starts. Frequency in which the
inverter output current becomes smaller than the
speed search operation level is judged to be the
speed synchronized point, and the motor starts
reacceleration/redeceleration up/down to the setting
frequency in the set accel/decel time.
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The following shows the time chart where the speed search command
is input.

FWD (REV) RUN COMMAND el

=] 0.5 SEC OR MORE
SEARCH COMMAND —I | 1
, SYNCHRONOUS
MAXIMUM FREQUENCY OR | SPEED DETECTION
FREQUEMNCY REFEREMCE |
AT RUN COMMAND INPUT | | | !|
I |
OUTPUT FREQUENCY | :
L——-— 1
|

MINIMUM BASEBLOCK TIME

VOLTAGE AT SPEED SEARCH — __ RETURN TO VOLTAGE

AT NORMAL CPERATION
OUTPUT VOLTAGE —

SPEED SEARCH
CPERATION

Notes :

1. When the search commands are input from maximum frequency and setting
frequency simultaneously, the search command of lower terminal No. has the
priority.

. Make such sequence that FWD (REV) run command is to be input at the same time
or after the search command.

b2

SEARCH COMMAND
TYPICAL SEQUENCE |RELAY 1 ReLay 2

O—"’F‘ FWD (REV) RUN COMMAND

3. The minimum baseblock time is a time when the inverter output is shut off during
the motor remaining voltage occurrence. Setting this time shorter can reduce the
time until speed search start, bul an inverter protective function such as overcurrent
(OC) may operate because of the motor remaining voltage and the like. Therefore,
do not reduce the time unnecessarily.
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CONTINUOUS OPERATION AT MOMENTARY

POWER LOSS

Item Name Constant to be Set Factory Preset
Operation Selection after
Momentary Power Loss 46 0000
Speed Search Operation Level [ 150%
Minimum Baseblock Time B 05s

Even if a momentary power loss occurs, operation can
be continued without any problem.
46 = X X X0
1st digit
0: Continuous operation after momentary
power loss not provided
1 : Continuous operation after
momentary power loss provided
Momentary power loss ride-thru time differs as
shown below, according to the capacity of the models.
(common to both 3-phase and single-phase series)
-+ 1/8 to 1HP (0.1 to 0.75 kW) : Approx. 1 second
+ 2to SHP (1.5 to 3.7 kW) : Approx. 2 seconds

Note : If a power loss exceeds the momentary power loss ride-thru
time, low voltage fault occurs, fault contact is output and the motor
coasts to a stop.
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Operation when continuous operation after
momentary power loss is provided is as described
below :

(D When undervoltage (UV) is detected, the inverter
output is shut off and the frequency reference value
and run command given before the momentary
power loss are held.

Additionally, counting of the undervoltage time
starts ; during counting, Uu is displayed, blinking
on the digital display unit and digital operator. If
undervoltage is detected, the inverter output is shut
off for the minimum baseblock time [55] sec.

@ After recovery from the momentary power loss,
after checking that the inverter DC voltage has
recovered sufficiently, speed search operation is
performed.

® Speed search operation starts when the inverter
output current exceeds the speed search operation
level [54] set value. At this time, the new frequency
reference value and run command are read in. The
frequency in which the inverter output current is
smaller than the speed search operation level
set value is judged to be the speed synchronized
point, and reacceleration/redeceleration is
performed up/down to the set frequency in the set
accel/decel time.

monvenTary  RECOVERY

INPUT POWER SUPPLY —-ITE——-—
OCCURRENCE

UV DETECTION SIGNAL M

INVERTER ;
OUTPUT FREQUENCY ! : N~
1
t

| |

* Af: Varies according to the inverter size. (Assured at 15 ms minimum.) Operation
is automatically continued if recovery from momentary power loss in Atf or
less.

* Do not provide an excessively small value for the
minimum baseblock time setting. Otherwise, the
inverter protective function may operate at search
operation start. (Refer to page 108)
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AUTOMATIC RESTART AFTER A FAULT

Itern Name Constant to be Set Factory Preset
Fault Retry Selection 47 0
Speed Search Operation Level 150%
Minimum Baseblock Time 05s
V/f during Speed Search & 100%
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If an inverter fault occurs during running, the inverter
performs self-diagnosis to restart automatically.

The number of the self-diagnosis and restarting times
can be set up to 10 times to 47. By setting 0 times, the
fault retry function becomes disabled.

The inverter restarts automatically in case of the
following faults.

(D Overcurrent protection (OC)

(@ Overvoltage protection (OV)

@ Cooling fin overheat (OH)

The number of fault retry times is cleared to 0 in the
following cases :

(D No fault occurs for more than 10 minutes

(@ Fault reset input signal (or key on the digital

operator) is turned ON when the fault is checked.
@ The power supply is turned OFF.

Fault retry operation is described below :

@

@

®

If a fault is detected, the inverter output is shut off for the
minimum baseblock time [55. While the inverter output is shut
off, the fault is displayed on the digital display unit and the digital
operator.

After the minimum baseblock time [55], the fault is automatically
reset, and the speed search operation is performed from the output
frequency at the fault occurrence.

If the inverter output current is larger than the speed search
operation level set value, the speed search operation starts.
The frequency in which the inverter output current is smaller than
the speed search operation level [54] set value is judged to be the
speed synchronized point, and reacceleration/redeceleration is
performed up/down to the set frequency in the set accel/decel
time.

@ If the total number of faults exceeds the number of retry times [47,

automatic reset is not performed and the inverter output is kept
off. Then fault contact is output. (Fault contact is not output
during fault retry.)

FAULT DETECTION ——!_j——

OUTPUT FREQUENCY

~ =~ MOTOR r/min.
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PROTECTIVE FUNCTIONS

ACCEL/DECEL HOLD COMMAND

Item Name Constant to be Set Factory Preset
Accel/Decel Hold Function B2, 33 See page 78.

When the accel/decel hold command is input during
acceleration or deceleration, acceleration or
deceleration is prohibited while the command is input,
and the output frequency is held.

By inputting the stop command, the accel/decel
command is released and the operation is in the stopped
condition.

The accel/decel hold command is input from
multifunction contact input terminal &) or @ .

For the function of terminal ) or @9 , set"11" to

or [33].
To use terminal &) : Set [32].
To use terminal @) : Set [33].

The following shows the time chart when the
accel/decel hold command is input :

FWD RUN — o
ACCEL/DECEL bt 1 | 1
HOLDCOMMAND | | | l | P

TR |
FREQUENCY — | | /| ' .
|

REFERENCE

I
L _OUTPUTI |
FREQUENCY |
I

FREQUENCY AGREED I 1 1

SIGNAL

Note : When the FWD (REV) run command is input in the status where the accel/decel
hold command is input, the baseblock status is continued and the motor does not

operate.
However, when frequency reference lower limit 28 = minimum output frequency
is set, the motor operates at the frequency reference lower time 25,
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2.10 PROTECTIVE FUNCTIONS

If":rotec;ive Error Causes Action to be Taken
unction
- Inverter capacity is too small.
- Voltage drop due to wiring.
Low Main - A motor of large capacity connected - Check the power
Volt- Cirlcuit ;Ct’a'frft‘gdsame power system has been ggpva \;;oltage_
age Volt- 1ea. . . - Check the power
Protec- | age : Sg&'g Zf;é?gaﬂon with generator %apS?gity and power
tion Low ystem.
- Operation sequence when power is
off
- Defective electromagnetic contactor
- Extremely rapid accel/decel
- Motor ON/OFF switching at the
inverter output side :
Overcurent - Short-circuit at the inverter output | Transistor error may occur.
Ertaction side Investig_ate the error cause,
- Motor of a capacity greater than the | COrTect it, then restart.
inverter rating has been started.
- High-speed motor or pulse motor has
been started.
- Check that motor insula-
. tion is not deteriorated.
ggé&%ﬁun Ground-fault at the inverter output side. | . Check that wiring of load
side are not damaged.
- If braking torque is not
- Insufficient deceleration time g‘n%pg;- ggr‘f’nr;?:t“;ebrdgﬁﬁ'g
gveterJul_lage i ::J;;ga}t]ve load (Motor is turned by the | ocicter (it (option).
rotecton b - Check that th i
- High input voltage compared to motor Eofﬁ,inhﬁ Lihe Dad s
rated voltage - Check the power supply
voltage.
- Repeated overcurrent protection (OC)|
- Repeated overload protection (OL2) g%; gﬁg Enfnﬁfgﬁ gggﬁ'y
Fuse Blown POwWRFlecaL . . If the fault occurs again,
* zfggn%erfeleranon in excess E:place thel inverrger.:J
- Do not replace the fuse.
(improper \V/f characteristic setting)

A - Wash the filter.
oo™ | - Defective cooling fan - Replace the inverter when
Only for * Intake air temperature rise the inverter cooling fin is
Types of - Clogged filter defective.

Forced Cooling) - Intake air temperature :

104°F (40T) or less.

Protective Explanation Monitor Fault
Function = E Display Output
When the inverter power supply voltage
drops, torque becomes insufficient and
Low | Main | motor is overheated. Inverter output is
Volt- | Circuit| stopped when the main circuit OC voltage T ;
age | Volt- | becomes lower than the low voltage Gy H{UV1)| Operation
Protec-| age | detection level.
ton | Low | Detectionlevel: Approx. 210V or less
(230 V, 3-phase), 170V
(240 V, single-phase), 420
V (460 V, 3-phase).
The inverter output is shut-off when the r :
Overcurrent inverter output current becomes approx. oL (0C)| Operation
Protection 200% and above of inverter rated current.
The inverter output is shut-off when a ;
gounc}faut ground-fault occurs at the inverter output GF (GF)| Operation
otection side
The inverter output is shut-off when the
main circuit DC voltage becomes excessive
Overvoltage because of regeneration energy caused by
Protection motor deceleration and negative load. o i
Detection level : Approx. 410 V or more v (v Opetion
(230 V class 3-phase,
240 V class single-phase),
820V or more (460 V class).
The fuse clears to prevent wiring from being (Not Non
Fuse Blown damaged by the short-circuit curent when | gisplayed) | Operation
the main circuit transistor fails.
Cooling Fin The inverter output is shut-off when the
QOverheat cooling fin overheat is detected by arn (OHY Operation
(Only for thermistor. Check for a defective cooling
Types of fan or clogged filter.
Forced Cooling)
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Protective
Function

Explanation

Monitor
Display

Fault
Output

Motor

load

The inverter output is stopped when output
current to the motor is detected by the
electronic thermal in the inverter. Either a
inverter duty constant-torgue specialized
motor or general-purpose motor can be
selected. If more than two motors are
driven, overload protection should be
disabled. Use a thermal relay or thermal
protector for each motor.

al {(0L1)

Operation

Protec-
tion
Inverter

The electronic thermal operates by the
inverse time limit and the inverter output is
shut-off when 105% or more of the inverter
rated current occurs.

Overload capacity : 150%, 1 min.

olc (L2

Operation

torque
Detec-
tion*

The motor operates according to operation
selection [constant (No. 37)] when the
inverter output current exceeds the
overtorque detection level.

This function is used to protect the
machine or to monitor the output torque.

ol 3(0L3)

Operation

External Fault
Signal Input

When an external fault signal is input, the
inverter output is shut-off.

Operation

Control Circuit
Fault t

The inverter output is shut-off when a
transmission error occurs in the control
circuit or a component fails.

Operation

F;Srtf:?%f Error Causes Action to be Taken
- Investigate the cause of over-
load and review the operation
pattern, V/f characteristic,
and motor/inverter capacities.
Motor . (If inverter is repeatedly reset
+ Overload, long operation at low after an overload occurs, the
speed, improper V/f inverter may fault. Investigate
Over- ncﬂharaclens:jtnc 59“‘”9'[ ant and correct the cause of
load : 0[0; éa]te current Lconstan overload before restart.).
Protec- (No. 19)} - setting is wrong. - Set the rated current of motor
tion nameplate value to constant
(No. 19).
nverter - If the above measures are not
effective, lower the carrier
frequency [constant (No. 40)].
Over- Check the use of machine.
torque | Motor current exceeds the preset | Correct the overload cause or
Detec- | value because of machine error or | set a higher detection level
tion* | overload. [constant (No. 38)] which is
within the allowable range.
ggg;? ?I.Ef: t External fault condition occurred. ﬁgﬂ?a the cause of the fault
-Record all data of £ PFOM
; then make initialization.
oL - External noise
Eﬁgﬁi Crat | £ dess vibration or shock - Turn OFF power, then tum ON

again. If an error is.persistent,
replace the inverter.

* For overtorque detection (OL3), fault display or alarm display can be selected according

to the constant (No. 37) setting. For details, refer to "OVERTORQUE DETECTION
FUNCTION" on page 101.

! For details of control circuit faults, refer to Table1.9 "Details of CPF Display" on page 37.

t

oc
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¢ LPEDD o 05 indicate the contents of digital operator display.

* For overtorque detection (OL3), fault display or alarm display can be selected
according to the constant (No. 37) setting. For details, refer to "OVERTORQUE
DETECTION FUNCTION" on page 101.

' For details of control circuit faults, refer to Table1.9 "Details of CPF Display” on page 37.

+ PPEDR o 15 indicate the contents of digital operator display.
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2.11 PROTECTIVE FUNCTIONS (WARNINGS)

Protective

Action to be Taken

Protective Explanation Monitor Fault
Function Display | Contact Output
Monitor display appears when the main

Low-voltage | circuit DC voltage drops under the detec-

Protection | tion level while the inverter output is off. W] Non

(Main Circuit | Detection level : Operation

Voitage_ Approx. 210 V or less (230 V 3-phase) ! (Blink

Insufficient) | Approx. 170V or less (240 V singe-phase) | '+ (BNK)

Approx. 420 V or less (460 V 3-phase)

Monitor display appears when the main

circuit DC voltage rises above the detection OV)

level while the inverter output is off. Non
g:;ggﬁ?e Detection level : Operation

Approx. 410V or more (230 V class 0w (Blink)

3-phase, 240 V class single-phase)

Approx. 820 V or more (460 V class)
Cooling Fin
Overhgat : . . (OH)
(Only for Monitor display appears when the cooling Non
Types of fin ouerheatsl: due to intake air _ Operation
Forced temperature rise. a ™ (Blink)
Cooling)

This function is used to protect the machine (©OL3)

and to monitor the inverter output torque. Non
Overtorque The motor operates according to selection of Operation
Detection constant (No. 37) when the inverter output ! 3@

current exceeds the overtorque detection o J(Blink)

level. The monitor blinks when "operation

continues" is preset.

; When forward and reverse run commands (EF)
Egﬁ?gea?%s are simultaneously closed for a period of Non
Reverse Run | time exceeding 500 ms, the inverter is C oo | OPEration
o stopped according to the preset stop EF (Bink)

method [constant (No. 01)]
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Function Error Causes
Low-voltage o
Protection : Cf';(tégk the main circuit OC
(Main Circuit voltage. )
Voltage Input voltage drop - Check the power supply capacity
Insufficient) and power system.
Motor current exceeds the preset Check the use of machine. Cpr'r]ect
Overvoltage lue because of machine error or the overload cause or set a higher
Protection i o ey detection level [constant (No. 38)]
overioac. which is within the allowable range.
Cooling Fin )
Overheat - Defective cooling fan ?h?eplf?f; the cooling fan and clean
(Only for - Intake air temperature rise her- .
Types of - Clogged filter intake ar temperature : E‘Tegs(“qm
Forced
Cooling)
ovetrave | Motor et exceodea o st | Sheck e Then e e
Detection value because of machine fault O | j,crease the set value [constant
overload. (No. 38)] up to the machine
allowable value.
?gﬁ?ﬁ?ﬁ - Operation sequence error - Recheck the control sequence.
R RUN - 3-wire/2-wire selection error + Recheck constant settings
Cgﬁsaf‘ ds“ (Nos. 32 and 33).
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Protective
Function

Error Causes

Action to be Taken

Protective - Monitor Fault
Function Explnaton Display | Contact Output

External

Baseblock When an external baseblock signal is input, (88)

Signal Input the motor coasts to a stop. When the Non

(Main Circuit | external baseblock signal is removed, the Operation

Transistor inverter output is immediately turned on at 55 Blink)

Instantaneous | the previously set frequency.

Shut-off)

2 . Inverter acceleration is stopped when 170%

13- or more of the inverter rated current is

2« During | required by the load.

ﬁg Accel- | This prevents overload protection (OL1,

33 eration | OL2) or overcurrent (OC) from occuring.

Ex When current is reduced to less than 170%,

EE acceleration is enabled.
& =g ) Qutput frequency is decreased when 160%
3% 3 ﬂ“"”gl of the inverter rated current or greater is Non
E‘Bg Oorrna required by the load. This prevents motor Operation
5% o| aion | 2nd inverter overload (OL1, OL2). When

‘gg| oo current is reduced below 160%, inverter

g8 acceleration is enabled.

£

23 Deceleration is stopped when the DC

82| Duing | voltage is caused to rise by motor

g‘a Deceler- | regenerative energy. This prevents

@5 ation overvoltage trips (OV). When DC voltage

S decreases, deceleration to the set value

resumes.

External
Baseblock
Signal Input
(Main Circuit
Transistor
Instantaneous
Shut-off)

During
Accel-
eration

During
Normal
Oper-
ation

Stall Prevention

During
Deceler-
ation

Accel/Decel is Accomplished with Maximum Capacity of the
Inverter without Tripping on Qvercurrent or Overvoltage.

- Insufficient power for accel/

decel

- Qverload
- Phase loss

- Set proper accel/decel time

- For stall prevention during normal

[constant (Nos. 09 to 12)] for
smooth operation.

operation, lighten the load or
increase inverter capacity.
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